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Basics of fracture and its management

Question 1:

Which of the following is a pathognomonic sign of a long bone fracture?

a) Pain on movement
b) Swelling

c) Deformity 5
d) Abnormal mobility x

Question 2: _.H',_ La A

Match the following type of fractures with.their assomated mechanlqm of force.
o "-\-|| s Ny Y

A

a) 1-a, 2-d, 3-c, 4-b =_ c b Ce
b) 1-c, 2-a, 3-d, 4-b ) o SN

4 g e !
c) 1-b, 2-¢, 3-a, 4-d bt T
d) 1-b, 2-a, 3-d, 4-c - M

A~ X
_\_-.\_'\'\--. ., Tl
Question 3: 1 o

==, . =

An elderly woman was broungt to the OPD after she slipped and fell from her chair. She is a
known case of breast cancer with distant metastasis. The X- -ray of the patient is given below.

Which of the following statements is false regarding this type of fracture?
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a) It occurs in abnormal bones I-;,:E-‘"u (_'_J":--' '-,:t‘h
o
b) Mirels’ score is used to assess the rlsk@racture a = _-.L{_"-ﬂ""
¢) FDG-PET or CT is the gold stand@ﬁsm evalua;{-lngr"ony metas‘?gi\
d) Pain occurs only after the fractire -.__'f".!' '—.I
"—:& A e
e
Question 4: .E-.,"." 2
e -.-.:‘:'
L b i N
All of the following condi@s can cause a‘pathological fracture, except:
D
a) Gaucher’s dis_e%gé- -IZ_'-"-..'"‘-

.
b) Osteog,s‘?féi-b-_imperfect%:ﬁ
c) Hyperparathyroidism
d) Fabry's disease

Question 5:

You are working as a medical officer in the Indian army. An army recruit presents to you with
complaints of pain in the right foot. He joined his training 6 months back. His X-ray is given
below. What is the most likely diagnosis?
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a) Pathological fracture W, L kL .
b) March fracture L ,:."‘- L
g , y
c¢) Runner's fracture O :..;__-";. Q ?-..{h
i . L
d) Green stick fracture ,:Ix-h"' -J‘:_ ! o
2 Ao T
: N, o
2.~ il
Question 6: .;c'{,'-‘ %
W el

';w_ 'l,_-‘L
In which of the fouo“'ingj‘iﬁildiﬁons does the bone heal by increased callus formation?
L
a) Necrosis of b?-qlea.'tl?&s '::.___--._-
b) Rigid fr tﬁ;be'-ﬁxation ,::'n"-.""
N =)

d) Flexible fracture fixation

¢) Compression plating

Question 7:

A teenager is brought to the casualty after sustaining a wrist injury during a sports meet. His
X-ray is given below. The orthopedic surgeon tries to reduce the fracture fragments by using
traction on soft tissues around the bones. What is this technique known as?
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a) Callotaxis

b) Ligamentotaxis

c) Distraction osteogenesis 'x‘-'."'“:'l-
-h L") "
d) Arthrodesis o e
l\._llﬂ- . Il.'.. ‘
S pa
!
. L ~ -
Question 8: W 1L
-u.__\"'\.'\"- ]

"5
. . { R 2 '“l_ o .
Hanging cast is used to treatwhich of the following?
B i_}QEI' ?:,_.' 8
a) Olecranon fracture ol
| .

b) Malgaign.e"s-;ﬁ;acture (_'1‘-"
|

,E !
c) Humerus shaft fracture

d) Colle's fracture

Question 9:

A cast was applied to a patient with a wrist injury as shown below. What is this cast known

as?
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'.:::. i
h 'h-.l
e
bl -
I J-‘h s
a) Colles cast -.;.H"':"‘"' |_'_':""‘ .h'-?:"
. ok 9 it
b) Scaphoid cast L L Ly
= I:—\‘I."H. {l‘\l:'l.
c) Bachelor cast O :..;'_-";. : R
e
d) Turn-buckle cast _:}.h-.,. T"-I:_ ? =k
- 3 2z
._l-'n.\,\_._"' -,"::'_"5.

estion 10: P A
Questi o > 5

) ) LW Ny
Which of the following s.:c':la_lr;lnents are{tﬁé about open fractures?

L
a)1and 2 ) By d:'-:"-
8 M

b) 1 and 4&':"_ ~3 Yy

c) 2 and 4 ™3

d) 2 and 3
Question 11:

A 40-year-old man presents with a fracture of the right tibia following an RTA. On

examination, the wound is highly contaminated and appears as shown below. His distal
pulses are felt well. According to the Gustilo-Anderson classification, this injury would be

classified as type:
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a) Il

b) ITIA
c) IIIB
d) I1IC

Question 12:

= -u.__\"'\.':‘- — |

LW "y,
You are the intern on dutxj,rhd you re ei;f"e patients who have been in a road traffic accident.
For which of the foll_sﬁnﬂ patien’g_s'h mﬁl‘l you urgently call the orthopaedic resident on call?

5

L |
a) Patient yxl;th':fewrrent SEQ_H]HeI' dislocation
b) Patien;'bvith a fracturédiarm with capillary refill time of less than 3 seconds in his fingers
c) Patient with a fractures arm with a 10 cm long incision over the arm

d) Patient with a fractured arm with capillary refill time of 5 seconds in his fingers

Question 13:

An industrial worker was rushed to casualty after he accidentally got his leg stuck in a
machine. On examination, he was found to have an open fracture as shown below. He was
urgently taken up for wound debridement and was considered for primary closure. It can be
performed in all of the following conditions, except:
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a) If injury to debridement interval &lt; 12 h\ﬂ.j ":":--' - . '-?:"' '
b) Capillary refilling time of 2 seconds A% oL,

¢) Impaired nerve supply "...:-,""'l- ,,,;'-1;_ - j-.:::{-l.
d) Wound margin can be closal"(:.lhmthout t%ﬁ"i‘ .

”TI N
2~ I;;a‘?'

uestion 14:
Q *{M‘T' N

In which of the follovnng‘]@{etures is s,g\fi‘cal management necessary for optimum functional
results? Ty m__-.ﬁ"
A &
a) Clavicle frachire ot
EaE O
b) Distal ngkiius fracture ™%,
c¢) Fibula fracture

d) Monteggia fracture

Question 15:

All of the following are common indications for the procedure shown below, except:
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a) Burns over the fracture site ! C .
E —_:| o
b) Type 1 open fracture -__'-_"" ,:."‘- O
i = b e
c) Type 3 open fracture -h-:,:'."“:'l- L li_"ﬁl I. __j--,,"":"th
d) Limb lengthening ,:.-. - ‘a.":":._ ! P 2
L i oy
o Y, -
S o
- ...h-
Question 16: T &
-u.__\"'\.'\"- — e

A "y, i
A 25-year-old patient und.gﬁvent exter. a-i"ﬁxation after sustaining a femur fracture. On
follow-up, he was notqrd"'-{?) have dev&i_fbped a pin-tract infection. He did not respond to
antibiotics. On pet-:f(;?’ming radiqg’raph, what kind of sequestrum are you most likely to see in
. B 'l_

this patient?.,,;-:,,_ - '“‘5._{‘
a) Button-hole sequestrum
b) Black
c) Tubular
d) Ring

Question 17:

A 20-year-old patient presents to the OPD with complaints of limping. He gives a history of
fracture a few months back. On examination, his left leg is shorter than his right leg. He
undergoes the following procedure. Identify the incorrect statement regarding this procedure.
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. _ o
a) Distraction is done at a rate of 1 mm per a;ia.‘ - [j"" -,t""
o

b) It is based on the principle of callotax@. _':-.’_:“'-.1-: __1::_":""
c) It is contraindicated in the preseq'q}’%f osteon;{lqgl. i E{I‘
d) It is used to perform arthrodesis. i ».,f‘.'ﬁ L.I"'"
B P e
s pal -
s e
. a1 )
Question 18: i—#"'? &
NN gL
C, fal

A patient undergoes bone.,g;‘hfting afte_l:iggi*'ng a bone segment due to an open fracture. Which
of the following is thf:PQt mater%l;{ﬁt can be used to fill the defect?

a) Freeze d&e@fﬁograft {::I'-.:.'I-
b) thMP.‘:'7 -3

c¢) Calcium phosphate

d) Autologous bone graft

Question 19:

A polytrauma patient with femur fracture and massive hemorrhage presents to the emergency
department after a road traffic accident. Which of the following is not an immediate
treatment consideration in this patient?

a) Administration of IV crystalloids

b) Administration of tranexamic acid

c) Check coagulation with thromboelastography
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d) Internal fixation of femur fracture

Answer Key

Question No. Correct Option

1 d
2 b @,
3 d i,
K
4 d
5 b
6 d b
g
7 b 2
8 (]
9 b
10 b
11 (o
12 d
13 (o
14 d
15 b
e 16 d
II.\'\'

i -4

."":". ] 17 C
18 d
19 d

Detailed Explanations

Solution to Question 1:

Abnormal mobility in a long bone is a pathognomonic sign of fracture.

A fracture is a break in the structural continuity of the bone. Generally, movements occur in the
limb only at the joints. If one is able to elicit mobility at locations other than the joints (say in the
middle of the arm), it is a definite sign of a fracture. Crepitus may be felt while doing this. Other
features of a fracture include:

* Pain

13 Sold by @itachibot



* Bruising

* Swelling

* Deformity

These can be due to a soft-tissue injury or dislocation as well.

Clinically, eliciting abnormal movement or crepitus inflicts more pain. Hence it is no longer

recommended.
Solution to Question 2: @2
Ty
‘d-.l
The correct match is: ':":'“

. =
Most fractures occur due to a combination of forces, u.t,'IfE;h'aominanL‘ ﬁéc'ﬁanism of force is

revealed by the type of fracture. o v el
b, % g,
W o 0
e~
&
Ly
Transverse fractur | Tension ::--""
e
| Oblique fracture Compression

| Butterfly fragment | Bending

Spiral fracture Twisting

SN

Based on the continuity of the periosteum, fractures can be complete or incomplete.

In complete fractures, the bone is split into two or more fragments and continuity of periosteum is
disrupted. It can be:

14 Sold by @itachibot



» Impacted fracture - The fracture fragments are jammed together and the fracture line is not
visible
» Comminuted fracture - There is a fracture of more than two fragments

» Segmental fracture - A separated fragment is seen in the middle

* Avulsion fracture - Breaking of a piece of bone attached to a strong muscle. e.g. olecranon and
patella fracture

In incomplete fractures, the bone is incompletely split and the periosteum remains in continuity.
They include:

* Greenstick fractures: The outer cortex breaks and the inner cortex bends causing the bone to
buckle like the snapping of a green twig. It is seen in the pediatric population., . & "

* Compression fractures: Cancellous bone crumple due to force. This is typlca'l-fy seen in vertebral
bodies, calcaneum, and the tibial plateau. . -

Solution to Question 3: S ha

The given clinical scenario with a history of tr1v1al p‘auma breast (i'ancer and the X-ray findings
are suggestive of a pathological fracture due to bone metastasis, Pain in the case of a pathological
fracture usually precedes thefracture. 'y ™,

Fractures occur due to: ; :
e Trauma %
* Repetitive stress (stress on fﬁﬁghe fracture) i

» Abnormal weakening—gﬁx'the bone (p:_ithological fracture)

Pathological fractiices are fractutes that occur in a weakened bone that has structurally changed
due to some eondition. They ‘o¢cur either spontaneously or due to minor trauma. The features
suggestivé:of a pathologicalfracture include:

* Pain at the site before the fracture
* Multiple recent fractures

* Elderly patient

* History of primary malignancy

 Unusual fracture pattern (Banana fracture - transverse fracture through an abnormal area of
bone, similar to breaking a segment from a banana)
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ev
b Al e
FDG-PET or CT is the gold standard in eval '&L‘Bony metaga'Ses The rlsk-,!bf fracture in
metastatic bone lesions is assessed usmg-ﬂir Is’ score. _.,'_"“'-._

A Mirels's score &gt; 8 warrants a ﬁhylactlc f1,xat15h Managems@t of pathological fracture is
based on the causative lesion a ival of the"f;a ient. o

-
Score 1 2 3
Site Upperli | Lowerli | Peri-trochanteri
mb mb c
Pain Mild Moderat | Functional
1 e
IH". ..__'1::' Lesion Blastic Mixed Lytic
. Size <1/3 1/3to 2/ | >2/3
3

Solution to Question 4:
Fabry's disease does not cause pathological fractures. It presents with angiokeratomas and
acroparasthesias.

Pathological fractures are fractures that occur in a weakened bone that has structurally changed
due to some condition. They occur either spontaneously or due to minor trauma.

In Gaucher's disease, there is a deficiency of glucocerebrosidase. This leads to an accumulation of
lipid-laden macrophages in the bone tissue, weakening the bone and causing fractures.

Osteogenesis imperfecta is an autosomal dominant disorder that occurs most commonly due to
mutation in the COL1A and COL2A genes. This results in the abnormal formation of type 1
collagen. Since type 1 collagen is mainly present in the bone, the patient presents with repeated
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fractures with no or minimal trauma.

Hyperparathyroidism can cause severe bone resorption leading to bone pains and pathological
fracture.

Overall, osteoporosis is the most common reason for pathological fractures. Below the age of 20,
the common causes of pathological fracture are benign bone tumors and cysts.

Solution to Question 5:

The given clinical scenario and the X-ray showing a fracture of the 2nd metatarsal are suggestive
of a March fracture. It is a type of stress fracture. ]

Stress fractures (or fatigue fractures) occur in a normal bone that is subjeeted to chronic repetitive
stress. This initiates a bone remodeling process. When resorption occur’s faster than replacement,
the bone becomes liable to fracture. Such fractures,arétypically seeft in athletes, dancers, or
military personnel who have a strenuous exercise'regimen. < "

Common sites for stress fractures include:;

» Metatarsals (especially the second march‘ fracture) Fa
WS i)
* Calcaneum y !

» Navicular " .

» Distal shaft of the fibula (rl-mner’s frétét'ure)
« Tibial shaft xd &
* Patella i ¥

g, gl |

* Femoral neck A o

MRI is the investigation of cheice to diagnose stress fractures. It can visualize lower-grade stress
injuries before"X-ray changés'appear. A bone scan is the investigation of choice when multiple
sites have stress fractures:,

Most stress fractures are managed using an elastic bandage and avoidance of painful activity until
the lesion heals. Stress fracture of the femoral neck should be managed by internal fixation as a
prophylactic measure.

The image below shows a stress fracture:

17 Sold by @itachibot



- : : o h .
Solution to Question 6: ! -|."|1" {.%:.

Increased callus formation is sq__é?i'-vnth ﬂex1bl¥ﬁ§<"éd fracture.s:I

Fracture heals through dlreej?'umon (prhn'fa_f'y bone heal__n%-) or callus formation (secondary bone
healing). 'a,,,'- .,x_.'_

* Direct union: This occurs wherr't,ﬁé fracture site is absolutely stable. This is seen in a fracture
held by a metal plate with ab_g'o_rute stabl%m in cases of impacted fracture in cancellous bones.
There is no stimulus for, eallus formation."Osteoblastic new bone formation occurs directly
between the fracture f'(-:?gments ___'if‘“:""'

* Callus format,}Q_'l’}..""Thls occurs‘\bhen the fracture is not fixed rigidly. The healing proceeds
through 5{;flgeh O

: orr Y

Hematoma formation

¢ Inflammation

* Soft callus formation
 Hard callus formation
* Remodeling

Healing by callus ensures mechanical strength as the movement and stress make the callus grow
stronger.

18 Sold by @itachibot



Solution to Question 7:

The technique which uses traction on the soft tissue around the bones to reduce the fracture
fragments is known as ligamentotaxis. The given X-ray shows a fracture of the radial styloid
process (Chauffeur's fracture or Hutchinson fracture).

Reduction of the fracture is done to ensure normal alignment and adequate apposition of the bone
fragments. There are two methods of reduction:

* Closed reduction: The fracture is reduced under appropriate anesthesia and muscle
relaxation. Closed reduction of fracture relies on indirect fragment alignment utilizing the pull of
the soft tissue envelope (ligaments and capsules), which is known as ligamentotaxis.
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* Open reduction: Operative reduction of the fracture under direct vision.

Option A and C: Callotaxis is callus distraction or distraction osteogenesis. It is used for limb
lengthening or filling of large segmental defects in the bone.

Option D: Arthrodesis (artificial ankylosis or syndesis) is the artificial induction of joint
ossification between two bones by surgery.

Solution to Question 8:

A hanging cast is used to treat the fractured shaft of the humerus.

Humerus shaft fracture heals readily with just the external cast as it is usually-énough to bring the
fragments into alignment. The arm is placed over the lowerichest with the elbow at 90°. A collar
and cuff support can be used to maintain the positions, e weight of the arm provides continuous
traction to the humerus (traction by gravity). N

LT ..\.

After the fracture is reduced, it is important to hold the reduction with some restriction of
movements to promote soft-tissue healing and to allow free movement of the unaffected
parts. The methods of holding reduction include:

* Continuous traction (traction by gravity, skin traction, or skeletal traction)
» Cast splintage

* Functional bracing

« Internal fixation

» External fixation

Solution to Question 9:
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The cast applied to a patient in the glass holding position is known as the scaphoid cast. It is used
to treat scaphoid fractures.

To apply a scaphoid cast, the wrist is held in slight dorsiflexion and the thumb is in abduction and
slight flexion as if the glass is being held between the index finger and thumb. It extends from just
below the elbow to just proximal to the metacarpal necks of the digits. On the thumb, the cast
extends just proximal to the interphalangeal joint.

Scaphoid fracture presents with pain and swelling over the radial aspect of the wrist. A fall on an
outstretched hand could result in such a fracture. The fracture can be confirmed (when an x-ray
does not show a fracture) if there is pain elicited in the anatomical snuff box on the radial border
of the wrist.

An oblique x-ray of the wrist should be able to show a scaphoid fracture. .

o - = "
- %

Solution to Question 10: T

' L -

Open fractures are usually associated with mu'ltlple other 1njh.1:1es and compartment syndrome

- 5

can occur as a complication of open fractures L™ "

Open fractures are characterized bya break in the oVerlymg skin- ahd soft tissues. Hence, the
fracture fragment is exposed to the external env1r0nment Itis usually associated with multiple

other injuries. ' N

The most common sites involved in open fractures inelude

« Phalanges (Fingers and toes) s = "
« Tibial diaphysis o iy

L
« Distal radius ' il e

i

e Ankle

Open fractures are more ptone to develop an infection, as it's exposed to the external
environmerit. The presence of an open fracture does not prevent the development of compartment
syndrome.

Major components of management of all open fractures are:

* Antibiotic prophylaxis - It should be given as early as possible

* Early debridement of the wound and fracture - This includes the following steps:

* Excision of the wound margins

* Extension of the wound if required

* Delivery of the fracture outside the wound for proper examination

* Removal of the devitalized tissue

* Cleansing of the wound to remove all the foreign materials

* Nerves and tendons are usually left alone, but if the wound is clean, a repair can be considered

*» Wound cover;
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* In Gustilo Type I and II fractures wound cover can be done at the time of debridement (Early
wound cover)

* Delayed wound cover is usually practiced in Type III fractures

* Fracture stabilization - The method of stabilization depends on the degree of contamination,
amount of soft tissue damage, and time from the injury to operation.

» External fixation is used as a temporary measure if there is a delay in wound cover

« If definitive wound cover can be achieved at the time of debridement and there is no significant
contamination, then an open fracture can be managed as same as a closed injury

Solution to Question 11:

¥
= e

This open fracture will be classified as Type II1IB on GustllTo-Anderson s elassification due to the
extensive wound (&gt;10 cm), high contamination, very severe loss ‘of soft tissue cover, and intact
vascularity. My . .

A fracture where the skin and soft tissue$ dre breached isskmown as anyopen fracture (or
a compound fracture). Gustilo and Andersbn s classifieation is the most commonly followed

classification for open fractures.,, . L% r o

Open fractures with an arterial, i anury that requlres repalr wﬂl be classified as IIIC, irrespective of
the size of the soft-tissue wounnd. .

Solution to Question 12: % * '

Capillary refill time of More than-3 seconds indicates inadequate limb perfusion. It is a surgical
emergency and eould be due to either vascular injury by direct trauma or compartment
syndrom& Hente an orthopedlc intervention will be needed urgently.

All other patients will also need an orthopedic intervention, however, the blood flow should be
restored at the earliest.

Solution to Question 13:

When there is impaired nerve supply, primary closure of open fracture is not recommended.

Primary closure of open fracture is the closure of the wound by direct skin suturing during the
index procedure (first debridement). In general, primary closure of wounds of Gustilo type I and
II fractures can be done at the time of debridement.

In Gustilo type IIIA fractures, some surgeons delay closure until a second-look procedure is
performed. In most cases of Gustilo type IIIB and IIIC injuries, a delayed closure is practiced.

Important criteria for primary closure:

* The patient’s general condition should be stable
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* Injury to debridement interval is &lt; 12 hours

* All necrotic material must have been removed

» Stable fixation can be achieved either by internal or external fixation
* Normal circulation

« Intact nerve supply

* The wound skin margins can be closed without tension

* There should be no multisystem injuries

Solution to Question 14:

Surgical management is necessary for optimum functi_o_lfial'l results in Monteggia fracture (fracture
of the ulnar shaft with concomitant dislocation of the'radial head) L

While the other listed injuries may necessitate; su'i‘gery in certaln situations, conservatlve
treatment for Monteggia fracture yields poor results. .« - ek

Fractures in which surgical treatment-ill be needed to obtain an eptimal result include:
2 X %y

« Displaced intraarticular fractures
* Unstable fractures after failed conseryatiyé management™
* Major avulsion fractures after failed’conservativesmanagement

* Displaced pathologic fractuzes, &

» Fractures in which consérvative treatmént is known to provide poor functional results, such as
femoral neck fractures,*Galeazzi fraecture-dislocations, and Monteggia fracture-dislocations

* Displaced physeal-injuries with':high-risk for growth arrest (Salter-Harris types III and IV)

. il . e, . . .
» Nonunions, especially malreduced ones, after failed conservative or operative management
!
!

Solution to Question 15:
The image shows external fixation using an external fixator. Type 1 open fracture is not a common
indication for external fixation.

External fixation is holding the fracture using transfixing screws that pass through the bone above
and below the fracture and are connected to each other by rigid bars or an external frame. This
provides rigid fixation of the bones in cases where other methods of immobilization are
inappropriate.

External fixation is especially applicable for the tibia and pelvis. It is also used for fractures of the
femur, humerus, and distal radius.

Common indications for external fixation:

* Severe type II and III open fractures
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* Fractures associated with severe burns (as burn tissue predisposes to infection and can result in
osteomyelitis)

* Fractures requiring grafts

* Fractures requiring distraction

* Limb lengthening (Ilizarov Procedure)
* Arthrodesis

* Infected fractures or nonunions

* Correction of malunions

The image given below shows an external fixator applied to the right tibia: 2

S
.
Sl

Solution to Question 16:

The given clinical scenario with a history of external fixation is suggestive of a pin site infection. It
appears as a ring sequestrum in an X-ray.

Sequestrum is a fragment of dead bone lying within a cavity formed by necrosis. Various types of
sequestra and their causes are given in the following table:

The image below shows a ring sequestrum formed at the site of a pin used in the diaphysis of the
tibia:

Tubularor diaphyseal sequest | Acutepyogenicosteomyelitis

rum

Ringsequestrum Amputation stump and at Ste
inmannpins

Ivory sequestrum Syphilis
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Fine sandy sequestrum Viral osteomyelitis

Coarse sandysequestrum Body of vertebra (cavity oftub
erculosis)

Flake or Feathery sequestru Tuberculosis of rib (cavity of

m tuberculosis)

Kissing sequestrum Peridiscal tuberculosis of vert
ebra

Button-hole sequestrum Radiation

Blacksequestrum Actinomycosis

te

)

)

{i“s
Solution to Question 17:

The given image shows distraction osteogenesis using the Ilizarov apparatus. Osteomyelitis is not
a contraindication for this procedure.

Distraction osteogenesis (distraction histogenesis) is the mechanical induction of new bone that
occurs between bony surfaces that are gradually pulled apart. This is described as the tension
stress effect.

The most important application of the tension-stress principle is known as callus distraction (or
callotaxis). A careful fracture of the bone is performed, followed by a short wait. The young callus
formed is gradually distracted using a circular or unilateral external fixator. This is used in limb
lengthening or for the filling of large segmental defects in the bone.

Distraction or compression is carried out at the rate of 1 mm per day. This is done in four sittings
- 0.25 mm, four times a day. It is also used in the following scenarios:

* Non-union

 Deformity correction
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* Osteomyelitis - as it offers the possibility of liberal excision of bone
* Arthrodesis - crushing articular surfaces can stimulate union between opposing bones

An illustration of distraction osteogenesis using the Ilizarov apparatus and the radiograph depicts
the procedure is given below:

) L] ] (] f¢) if

Solution to Question 18:

The autologous bone graft is the gold standard material for filling bone defects.

Bone grafts are used to fill the defects in bones caused due to a fracture or malignancy. Bone
grafts work by various methods:

* Osteoinduction is the recruitment and differentiation of pluripotent mesenchymal stem cells into
bone-forming osteoprogenitor cells
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* Osteoconduction is the creation of the scaffold to support the ingrowth of blood vessels,
perivascular tissue, and osteoprogenitor cells

* Osteogenesis is the process of bone formation after the terminal differentiation of osteogenic
progenitor cells into mature osteoblasts

Solution to Question 19:

The internal fixation of a femur fracture is not an immediate concern in a patient with polytrauma
and hemodynamic instability secondary to severe blood loss. Instead, splinting is preferred until
the patient has been stabilized. -

5 |

Damage Control Orthopaedics (DCO) in unstable/borderling polytrauma pa’_ciérlt's involves 3
components: % -

* Stage 1: Resuscitative procedures for rapid hemorrhaée control

"o

» Stage 2: Restoration of normal physwloglc p,ara-l:ﬁeters
» Stage 3: Definitive surgical management - L™ "y '. b

The first stage is early temporary sta-bﬂl.zatlon of. upstable fractureé' and the control of the
bleeding. In femur fracture, the most suited approach is temporary stabilization using an external

fixator. & . ~
ot k L "

The second stage involves reéuscitatio_r_l_' and stabilization of the patients in the ICU.

Finally, the third stage involves delayed definitiye fracture management after the patient’s
condition becomes suitable. I féemur fractuze;the definitive procedure is intramedullary nailing
which is performed after the'patient beccrmes stable.

_-\.\_' i
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Complications of fracture

Question 1:

A 7-year-old boy is brought to casualty following a fall on an outstretched hand. He has
swelling and pain on his left elbow. X-ray done is given below. Which of the following vessels
is most likely to be injured?

a) Axillary artery
b
b) Radial arte ._:"1.""' :
Sy L
c) Brachia'll_}rtefy .L‘:'FL

d) Ulnar artery

Question 2:

Which of the following combination of skeletal trauma - nerve injury is wrongly matched?

a) Wrist injury- Anterior interosseous nerve
b) Fracture humerus- Radial nerve
c) Monteggia fracture- Posterior interosseous nerve

d) Knee dislocation- Common Peroneal nerve

Question 3:
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Which is the most common fracture associated with acute compartment syndrome in adult
patients?

a) Femur fracture

b) Forearm fracture

c) Tibial shaft fracture

d) Humerus fracture

Question 4: >

L "'
b
The earliest symptom of acute compartment syndrome is x o "
. Ny I'l_ -:\-\. ;
a) Pain e
: '|_\. - ."-\.
b) Pallor el N ,
L i S
c) Paresthesia ) o~ AN
d) Paralysis N, T ek L%
L™ :\-;-\'ll e |_- 5 I :_:'-
o : o
. |, e E .
Question 5: ) b,

A construction worker got entra;_)p'ed ina coll&p»sed building. He sustained severe injury over
his legs. Which of the followmg feature is unhkely to be seen?

a) Metabolic ac1dos§_s ‘-_l'i-'" "‘-. )
b) Hypokalemla
c) Acute tu,';bular necros1sm
d) Coagulopathy

Question 6:

Which of the following statements regarding reperfusion injury is false?

a) It may follow fasciotomy in compartment syndrome
b) It is only a localised inflammatory response
c) It can cause muscle damage

d) It can trigger systemic coagulopathy
Question 7:
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A patient came to the casualty after a RTA with fracture of femur. On 3rd day of admission,
he developed sudden breathlessness. Which of the following is the most common cause?

a) Hypovolemic shock
b) Pulmonary hypertension
c) Post trauma MI

d) Fat embolism

Question 8: £

Which of the following is the earliest muscle to be involved in Volkmanns ischemic

contracture of the forearm? b %4

a) Flexor digitorum superficialis Cn N

b) Flexor digitorum profundus ., W I

c) Extensor carpi radialis brevis e B, 53 il
| an ..
d) Flexor Carpi Radialis y L O
=0 . C
Question 9: Wy
.l'- 1 '--

An 80-year-old man developed_'right-sided calf muscle pain and swelling. He was bedridden
following a right inter-tyogh-einteric fracture. What is the most likely diagnosis?

i

a) Chronic oste_omyélitis

-\._'\'

b) Compar__’_eméﬁt syndrome,
y
c) Deep vein thrombosis

d) Arterial claudication

Question 10:

A patient was treated with open reduction and internal fixation for humerus fracture 9
months ago. His recent X-ray is given below. Which of the following is not a risk factor for
this condition?
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a) Smoking

b) Diabetes mellitus (=38 Ay
c) Bone loss b :‘-:h'." g L™ :
d) Anatomical reduction N Ly o

™ W ey

L "t o
K o :
Question 11: e I o
'\-.__\'" = |

Which of the following fgagt‘i:lfés is most prone to non-union?
s i
a) Proximal scapheid ; ol
b) Inter-tl;qghh-i&:teric ,_‘--"-"
8
c) Distal radius “\

d) Olecranon fracture

Question 12:

An X-ray of a patient with a history of tibial fracture 9-months back is given below. Which

type of non-union is he suffering from?
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a) Hypertrophic
b) Oligotrophic

c) Atrophic
. L S d L= ._l' -
d) Pseudoarthrosis -~ W o7
.\__-i-\_ . I_'... -l... L
."a.-" _l'. ]
i - L -
Question 13: % o L
W 3

i -,
A patient presented witl}_gqf'l-union of __’E-_il_b.'ial fracture. The orthopedician suggested treatment
by providing stability using a cast or _Brace. Which of the following type of nonunion does the
patient most likely has? =
i ".\]l

-\._"'\_.\'

a) Hypert?’o.?phic -..:'

b) Atrophic
c) Oligotrophic
d) Pseudoarthrosis

Question 14:

What is the most appropriate treatment for atrophic non-union?

a) Application of cast
b) External fixation
c) Stabilization and bone grafting

d) Internal fixation
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Question 15:
Which of the following is not a common strategy used in the treatment of patients with
infected non-unions?

a) Ilizarov technique
b) PMMA antibiotic beads
c¢) Internal fixation

d) Parenteral antibiotics

Question 16: .,'.-:R

oy '
A 55-year-old woman presents with painful restriction of m ements of} h'ei"left hip. She had a
history of a fall a few months back Wthh-.SIle 1gnored.,3§‘1recent radlag?ﬁph is given below.
What is the most probable dlag.f,nOSLS’Al‘*-a'lL 5":.}ﬁ e

=

.

a) Osteoarthritis
b) Slipped capital femoral epiphysis
c) Fibrous ankylosis

d) Avascular necrosis

Question 17:
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A 20-year-old man presents with pain and swelling of elbow. He had a past history of fracture
of radial head which was surgically treated. X-ray done is given below. Which of the following
is true about this condition?

a) Caused due to immobilisati_t?..t__l. e Ly
b) Initial management is by surgery 4 "% s
c) It is a malignant condition . _:.,_"

d) Indomethacin prevents reetirrence -l
« QO
o -3
i SO
Question 18: —~ H'ﬁ'
LR

- e

Which of the""f.'b"llomng substances is used for bone formation in a patient with non-union?

a) PMMA
b) BMP

c) Ca PO4
d) CaSO4

Answer Key

Question No. Correct Option
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2 a
3 c
4 a
5 b
6 b
7 d
8 b
9 c
10 d N
L "'
11 a PR, S
Ll
12 a
13 a
14 c
s
15 c -
16 d
17 d
18 b
B £
.\-__i.\- . I.-H. -l... ",
E. B L ]

Détailed E»)'(‘ﬁlanations
{ N 4

: : b
Solution to Question l,:x“ e
. L

Yy 4
The given clinical scenario and X'ray is suggestive of supracondylar fracture of the humerus in

which brac_za.jeﬂ”ﬁrtery is mést Gommonly injured.

B |
When there is vascular injury, the patient may complain of paraesthesia or numbness distal to the
injury. On examination, the injured limb will be pale or slightly cyanosed, cold, and the pulse will

be weak or absent.

If a vascular injury is suspected, an angiogram or duplex scan is done immediately. If the test
detects vascular injury, emergency treatment must be initiated without much delay.

Solution to Question 2:

Wrist injury is associated with damage to the median nerve, not the anterior interosseous nerve.
Nerve injuries can be associated with closed fractures or open fractures:

* Closed fractures are less commonly related to nerve injury and spontaneous recovery within 4
months is observed in 90% cases. The nerve is explored if recovery is delayed beyond the expected
time, or when nerve conduction studies do not demonstrate any evidence of recovery.
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* Open fractures are more likely to cause the nerve to be completely severed. The nerve is explored
and repaired at the time of debridement or during wound closure.

Solution to Question 3:

The most common fracture causing acute compartment syndrome in adult patients is tibial
diaphyseal fractures.

Fractures are the most common cause for acute compartment syndrome. The top 3 fracture sites
associated with acute compartment syndrome include:

« Tibial diaphysis (shaft) =

« Distal radius E

* Forearm bones diaphysis by 4 )

Soft tissue injury is the second most common cause of acute compartment syndrome.
P B E

o | - —~ - 5

Solution to Question 4: ) oo

The earliest symptom of acute compartment syndrome ispain.

Acute compartment syndrome is a surgi¢al emergency-caused by increased pressure within a
fascial compartment, leading to tissue ischemia; It is characterized by rapid progression of pain
and swelling in an extremity,*¢ornmonly pre¢ipitated by traumatic injury.

The classic features of isg];fer}iia in acute Eompartment syndrome include the 5 P's:

« Pain - It is the first syinptom of geite compartment syndrome. Ischemic muscle is highly
sensitive to touch’ On passive stretching of the muscles, severe pain can be elicited.

* Paresthésia - It is the ﬁrsl:t' sign of nerve ischemia.

* Pallor - It may not be seen always. The skin outside the compartment may be normally perfused,
as only the intra-compartmental perfusion may be affected.

« Paralysis - Paralysis of muscle groups affected in that compartment is a late sign.

* Pulselessness - Usually, the peripheral pulses and capillary return are intact in the early stages,
unless there is a major arterial injury. If pulses are absent, arteriography is indicated.

The diagnosis can be confirmed by measuring the intra-compartmental pressure using a split
catheter introduced into the compartment. The difference between diastolic pressure and
compartment pressure is known as differential pressure (AP). A differential pressure (AP) of less
than 30 mm Hg (4.00 kilopascals) is an indication for immediate compartment decompression by
performing a fasciotomy.

Solution to Question 5:
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The given clinical scenario is suggestive of crush syndrome. In this condition hyperkalemia is
seen, not hypokalemia.

Crush syndrome can result when a limb is compressed for a prolonged period. For e.g. getting
crushed or entrapped in a vehicle or rubble and after extended use of a pneumatic antishock
garment. This results in hypoperfusion and myonecrosis in the crushed limb. When the limb is
released from the compression, toxic metabolites get released to cause reperfusion injury.

Crush syndrome can result in a systemic reaction due to tissue necrosis. Free myoglobin can lead
to acute tubular necrosis and renal failure. Myonecrosis can lead to metabolic acidosis with
hyperkalaemia and hypocalcaemia. The procoagulants escaped into the systemic circulation can
produce systemic coagulopathy.

Management of crush syndrome: .

5 |

* Encouraging high urine flow, along with alkalization of urine with sodium Bicarbonate to
prevent precipitation of myoglobin in the renal tubules (™™ -

« Renal hemofiltration if there is oliguria or renal failuré
* If compartment syndrome is confirmed, then fa’sc10t0my is .perforrned %
» Radical excision of necrosed muscle to ayoid sepsis ™, - a

» Aggressive management of the open wound

o &

Solution to Question 6: .

Reperfusion injury is not always Tocal; it can also result in a systemic inflammatory response.

Reperfusion injury is tllq_‘ﬁer;h used for a1group of complications that follow the re-establishment
of blood flow to ischemic tissues. It can also occur after fasciotomy and following restoration of
blood flow to muse¢les in acute compartment syndrome.

Reperfusion results in an ififlaimmatory response in the ischemic tissue, which is probably
triggered by muscle breakdown products. These activate the intrinsic clotting system resulting

in microvascular thrombosis. When a large amount of muscle is ischemic, there can be a

systemic inflammatory response and systemic coagulopathy. The mediators released into systemic
circulation damage the vascular endothelium, leading to increased permeability, transcapillary
fluid leakage, worsening of intra-compartmental pressure, and eventually multiple organ failure.

Solution to Question 7:

History of sudden onset breathlessness on the 3rd day of admission after femur fracture should
raise suspicion of fat embolism.

Fat embolism is the presence of fat globules in vital organs and peripheral circulation after a
fracture of the long bone or other major trauma. Its pathogenesis can be related to 2 factors: the
release of free fatty acids by the action of lipases on the neutral fats and the actual obstruction of
small pulmonary vessels by fat globules.
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Clinical features:

« Early signs are fever and tachycardia

* Presenting features are of 2 types -

* Cerebral type - drowsiness, restlessness, disorientation
» Pulmonary type - tachypnoea, tachycardia

* Classical triad -

* Respiratory distress

* Neurological abnormalities

 Petechial hemorrhages " -:'. .

P T el

» Pathognomonic signs are petechiae on the trunk, axillae, gonjunctival follds,"and retina.

Treatment of fat embolism is mainly supportive as givert below:
« Respiratory support with oxygen _ H_ . AN ’
» Heparinization increases lipoprotein 1ipa§e-ef_ct'ivity L
¢ Intravenous low molecular weight de)_itra:nl . : i
* Corticosteroids to avoid pneumgiﬁas“ k4 >

« Prompt stabilization of long=hone fractures-.* ™, <

Solution to Question 8: N,

T |

o \
The earliest muscle tgbg¢-involved in-Velkmann's ischemic contracture is the flexor digitorum
profundus. L

Ischemic con’cra.cture of muscles affected by arterial injury or compartment syndrome is known as
Volkmann's ischaemic contracture. In the forearm, it is most commonly seen following
supracondylar humeral fractures.

The classical clinical picture of established Volkmann contracture includes:
* Elbow flexion

* Forearm pronation

* Wrist flexion

* Thumb adduction

» Metacarpophalangeal joint extension

* Finger flexion
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Volkmann's ischemic contracture

Thumb adduction

IP flexion Wrist flexion
MP extension  Forearm pronation Elbow flexion % 2
N Sz
Treatment I-;.:E-‘L i_'_:I‘:H .,'-t"‘ i
» Mild deformities - passive stretching of@ contracted-.,'f-tmscles with {_ﬂ'rn buckle splint
(Volkmann’s splint) "5'. {_"-.

» Moderate deformities - soft t‘\éfihe sliding prongﬂﬁres (Maxna:ge-operatlon)

* Severe deformities - earl s1on of ll"q-‘;:ljécrotlc mus?e';"comblned with complete median and
ulnar neurolysis. This is followed by &condary ure of tendon transfers to restore
function. If motor activity is not tin the ons, a free innervated Gracilis muscle
transfer may be considered.f o

o -

Volkmann splint

MARROW

Solution to Question 9:
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The given clinical scenario is suggestive of deep vein thrombosis. It occurs due to immobilization
and venous stasis.

It most commonly occurs in the calf veins and less often in the proximal veins of the thigh and
pelvis. It is caused due to Virchow's triad:

* Hemodynamic changes (stasis or turbulence)
* Hypercoagulabilty
 Endothelial injury/dysfunction

It is usually asymptomatic. Some patients may present with pain in the calf or thigh. There may
be an increase in temperature and pulse rate. Calf swelling and tenderness may be noted.
Increased pain on passive dorsiflexion of the foot (Homan's test), although frequently'used is now
regarded as an unreliable sign. P

Solution to Question 10: i o )
The given clinical scenario and X-ray are suggestlve of non-union. The, an'atomlcal reduction
provides stability and decreases the probablhty of non union. Fa

Nonunion is when a fracture has -fall'ed to heal w1th1n the expected time and is unlikely to heal
without a new intervention. Thé US FederalDrug Administration (USFDA) defines non-union

as failure to achieve union by 9 months, sinee the i injuryy arid for which there have been no signs of
healing for 3 months. Improper imm_obiiization is'the'most common cause of non-union.

Delayed union is when a fracturehas failed to heal within the expected time but has the potential
to heal without further intervention

Risk factors for non- umo-n include the following:
* Host related factors -

« Advancedwage” e
. Malnutri’gion

» Smoking

» Endocrine diseases (diabetes)

* Immunosuppression

* Osteoporosis

* Vascular diseases

» Taking medications that delay bone healing
* Fracture related factors -

* High energy fractures

* Greater degree of soft tissue injury

* Bone loss

* Periosteal stripping
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* Devascularization

* Infection/contamination

* Treatment related factors -

* Lack of good stabilization

* Following improper technique such as poor casting
* Rigid fixation with bone gaps

* NSAIDs (implicated in some studies)

Solution to Question 11:

¥
= e

Among the given fractures, proximal scaphoid fractures ali‘e most proire to non-union.

Since the nutrient artery enters the scaphoid near 1ts distal end, prox1mal fra_ctures are associated
with avascular necrosis and non-union. The.more prox1mal the fracture in the! scaphoid, the
higher the chances of avascular necrosis and non-union.-, - £

Certain bones have a relatively limjted-or watershed blood supply tlhat can potentially get
interrupted by fracture. These 1nclude

» Head of the femur: after frgc_ture of the pe'ék or poster_ior_"'dislocation of the hip.

¢ Proximal scaphoid: due to i;racture throu:gh the wlaist of the scaphoid.

* Lunate: following a dlslocatlon e I

* Body of talus: after fracture of its neck:y -

Fractures in these 51te_§ have a higheryisk for non-union or development of osteonecrosis.

Other options:

Option B: Iﬂter “trochanteric fractures involve either the greater or lesser trochanters or both,
more commion in the elderly following a history of a fall. Malunion is the most frequent
complication. The vast metaphyseal region has an abundant blood supply, contributing to a higher
union rate and fewer chances of avascular necrosis.

Option C: Distal radius fractures occur by fall on an outstretched hand and they include Colles'
fracture (most common), Smith's fracture, Barton's fracture, and Chauffer's fracture. The
complications include joint stiffness, malunion (more common), carpal tunnel syndrome,
subluxation of the inferior radio-ulnar joint, Sudeck's dystrophy, and rupture of the extensor
pollicis longus tendon. Avascular necrosis or non-union is rare.

Option D: Olecranon fracture results from a direct injury as in a fall onto the point of the elbow.
Complications include non-union, elbow stiffness, and osteoarthritis.
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Solution to Question 12:

W ., F
The given X-ray shows hypertﬁqf;hlc non- unlq__n. of the tibia. ¢

-

Although the enlarged fraet-q.i'e ends su%g'e§t active oste.g_rg'énesm the gap is not bridged because of
inadequate stability. Such non- umong'have adequq&tel_'-vascularlty and display abundant callus.

Based on the biologic potentlal fcn; ﬂacture healing, non-union can be of the following types:

- |
* Atrophic: Poor healing rgsporise with ng edllus formation due to little or no active bone- -forming

cells at the fracture mte_;ihe blood sg_hphly is typically poor. On radiography, there is an absence of
bone reaction. .,|_ .-.___- L

* Oligotrophic; 'T‘-here is minimal callus formation, often due to inadequate approximation of
fracture sm!faces On radli raphy, there is minimal bone healing reaction.

» Hypertrophic: These fractures have an adequate healing response and good vascularity. There is
a lack of adequate stability for the union to occur. On radiography, there is usually abundant
callus formation with an intervening dark area of fibrocartilage-lacking mineral. It can occur after
initial nonoperative management or in some cases after initial operative management where there
was inadequate stabilization.

Pseudoarthrosis has features of hypertrophic nonunion, but due to excessive and chronic motility,
there is the formation of a pseudo-capsule containing fluid similar to an actual synovial joint.
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Callus

2"
o
Hypertrophic Oligotrophic Atrophic l;—\. oy
N A 'y
.".-\. g, e

‘-,' Cystic
'_)__,..--""_ degeneration
I'—------""‘-----.__

Pseudocapsule

L

Solution to Question 13:

Stabilization using casts and braces are used in the treatment of hypertrophic nonunion.

Management of nonunion:

* Hypertrophic nonunion: Stabilization to allow chondrocyte-mediated mineralization of the
fibrocartilage between fracture ends. With stabilization, healing usually occurs by 8 weeks.

* Oligotrophic nonunion: Correcting the issues related to bone contact through mechanical
compression or bone grafting to close the defects. In some cases, a combination of biologic and
mechanical methods is used.

* Atrophic nonunion: Autogenous bone graft or BMP to provide biologic stimulus at the fracture
site. The other procedure done is debridement or excision of the non-vital bone ends.
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* Pseudoarthrosis: Debridement of the pseudoarthrosis, opening of the medullary canal and
providing more stability usually with compression at the nonunion site. In some cases, biologic
stimulation may be helpful to promote healing.

Solution to Question 14:

Atrophic nonunions require bone grafting and stabilization in order to heal.

Autogenous bone graft remains the standard graft substance used in the repair of atrophic
nonunions. Bone grafts are also used in some cases of oligotrophic nonunions and

pseudoarthroses. The anterior iliac crest is the most common site from which gragtg are obtained
followed by the fibula. >N

The below X-ray image shows atrophic nonunion of hUI‘I_}QI;T'Shaﬂ 18 m_mitiis after ORIF.

Solution to Question 15:

Internal fixation is not a common strategy used in the treatment of infected non-unions.

This is because metal implants promote adherence of microbes and cause biofilm formation. They
also adversely affect phagocytosis and control of infection. The diagnostic gold standard for
detecting infection in fracture nonunion sites is deep tissue or bone culture.

Strategies used in the management of infected non-unions include:

» Removal of internal implants if the infection is problematic or when bone grafting is required.
Implants are retained if the infection can be controlled and union can be achieved without
grafting procedures.

» Management of the infectious process by debridement of the infected nonviable bone and
surrounding nonviable soft tissues, parenteral antibiotics, and bone stabilization.
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* Local antibiotic delivery may be performed, especially when there is dead space due
to debridement. Antibiotic-impregnated synthetic materials are used, such as
polymethylmethacrylate (PMMA) cement beads.

« Cancellous autograft with antibiotics (vancomycin and gentamycin).

« Stabilization with an Ilizarov fixator.

Solution to Question 16:

The given clinical scenario and x-ray showing flattening of the femoral head is sugéfstive
of avascular necrosis. It is most commonly seen after a fracture neck of femulj_.: s

The patient complains of pain and walks with a limp. The egndition is tre@clf by a total hip
replacement. If untreated, osteoarthritis of the hip de @1@ -

, . L i .
The image below shows the crescent sign, which ﬁeré'used by thg__-__n_berotlc and repair
processes that occur during avascular necroghil R I._'_':""‘ _"E:" i

e

Avascular necrosis of femoral head

Solution to Question 17:

The given clinical scenario and X-ray is suggestive of myositis ossificans which is a complication
of fracture. Recurrence of this condition can be prevented by indomethacin and radiotherapy.

Myositis ossificans is defined as ectopic benign pathological bone formation. It is most commonly
seen after dislocation of elbow or a blow to brachialis, deltoid or quadriceps. The patient presents
with gross restriction of range of movements and should be advised not to massage the site as it
promotes ossification.

Treatment involves joint rest in the position of function until the pain subsides, followed by gentle
movements. After a few months if the pain and restriction still persist then the bony mass is
excised.
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The X-ray given below shows myositis ossificans.

Myositis
ossificans

Lk A

Solution to Question 18: H{h,. _{_} '—_|"-'"
P
Among the given options,'bq'i‘re morph%éaii'}protein (]@fl:rl;s' is the substance used for bone

formation in a patient with 'non-uni%'i.,__ e
BMP is a bone-stimulating prote'Ei_ﬂsed as a Egﬁé graft in the treatment of non-union and open
tibial fractures. :::,. Fa
{ N
Bone grafts can be: o _ ""T'E'

[
* Osteoinductive; lep}gtimulate:pgh’teogenesis through the differentiation of mesenchymal cells
into osteoprogg_é\:"?or cells. BMPs are osteoinductive.

« Osteocondiictive: They'ﬁ'l;.ox;ide linkage across defects and a scaffold upon which new bone can
form. Calcium phosphate (Option C), calcium hydroxyapatite, and calcium sulfate (Option D) are
osteoconductive.

Polymethylmethacrylate (PMMA), also known as bone cement, holds bone and metal implants
together by forming an interlocking network between the irregularities.
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Regional conditions of neck

Question 1:

What is the most common cause for congenital torticollis?

a) CMV infection

b) Neurogenic

c) Fibrosis .
d) Tumors . o .
e, -
i "\.I'l_' -:\-\.-
T
'|: 5 ."-\.
Question 2: o o o
I i 5 |

Oy
Which of the following features would you_Ieast expe@t t0 see in a eqlent with Klippel-Feil

syndrome? » :“'"- g4 . :.,,
a) Short neck ™ b M
. o .\-__i.\- . ! ; q.:. L
b) Low posterior hairline Y o,
c) Limited neck movements g 3 -
L 3
d) Elevated scapula e o
—\.\_\_'\"'\..- - .‘
w O
. - Lh
Question 3: i W
o | A"
Oy " !

What is the most common skeletal anomaly associated with Klippel-Feil syndrome?

a) High scapula
b) Vertebra plana
c) Scoliosis

d) Pseudoarthosis

Question 4.

A 6-year-old boy presented with the following findings. What is the likely diagnosis?
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a) Milwaukee shoulder
b) Sprengel deformity A% _':-.'_'__‘-. __.'L-l:_"'-ﬁ"
c¢) Long thoracic nerve injury .-5'-:{1‘{ 5-:.1"%“ g Eﬁ":"*

d) Klippel-Feil syndrome _ é‘q—-

7 b
Question 5: 'E"*I._'H e
N >
L iL
Which of the following is Q‘fft& associatng;/'\hr"fh Sprengel deformity?

O
a) Diastematomyeli LT

b) Klippel-Efil‘-li;;ndrome .;:"".:"
c) Dextrocardia

d) Congenital scoliosis

Question 6:

Which of the following best describes basilar impression?

a) Presence of os odontoideum
b) Fusion of cervical vertebrae at birth
c) Softening of the skull bones

d) Indentation of skull floor by cervical spine
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Question 7:

Which of the following is not a cause for thoracic outlet syndrome?

a) Cleidocranial dysostosis
b) Malunion of fracture clavicle
c) Cervico-thoracic scoliosis

d) Pancoast tumor

Question 8: o,

Which of the following is a manifestation of neural co.mp.tessmn in patrents with thoracic

outlet syndrome? 'y ~K
p %% ':-.
a) Weakness of the shoulder Ly o o
b) Weakness in flexion of the arm - ' < _:."' 3
c) Paresthesias along the lateral lz(ir{ie?'of the arm™®, i
d) Paresthesias along the medial border of the.atm P
- — s k % S S -. s
-.I
Question 9: i 2

A 28-year-old archer prese_hts with complalnts of weakness of the shoulder and tingling
sensation in his fingers While in the fall draw position. You suspect thoracic outlet syndrome.
All of the followmg are provocauve tests for this condition, except:

a) Adson' s"‘test " '-_.

b) Wright's test

c) Jobe's test

d) Roos's test

Question 10:

A 30-year-old man presents with numbness of both hands. He was asked to perform the test
demonstrated below. What is this test?
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a) Adson's test

b) Pemberton test
¢) Roos test

d) Wright test

Question 11:

¥ w
The test performed in th owing video is
v vidg

.

a) Allen's test
b) Roos test
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c) Adson's test
d) Wright test

Question 12:

A 45-year-old woman presented with progressively worsening pain in her left shoulder for 6
months. The pain radiates to the left upper arm. It increases after carrying weights and
reduces with rest. Occasionally, there was tingling paresthesia in the left arm. Clinical
examination was unremarkable except for a positive Adson's test on left side. Th,g X-ray of the
cervical spine is shown. What is your diagnosis? M, -_.

N ] - -'\-\.
i '-:-]_. -\._"'\_.\'
a) Tumour_‘:of upper lobe lung
B
b) Malunion of fracture clavicle
c) Cervical rib

d) Abnormal first rib

Question 13:
A 40-year-old patient came to the OPD with a history of recurrent neck pain and stiffness

over the last year. A cervical X-ray was done and is shown below. Which of the following is
not an operative treatment for this condition?
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a) Anterior discectomy and fusion L Y 5
. 2 l."-\.\_l = —.:I_ - 'n:' o
b) Foraminotomy ! ,:'“* 0
: : sy : N
c) Posterior decompression ] et O ety
Ny . I. L™
d) Intervertebral disc replacentent’ H.'“-{_ ) o
E % kA
L_II " ..'.. L - l.--_ L
S o
b
) L = '
Question 14: N L
i =5,
{ W

A patient presented witl}_xggn and tingling sensation in the arms. CT showed the following
finding. Which of the {o"ilg:)wing is %léé‘ regarding this condition?
— -\.\_ )

a) Mostly seen in cervical spine
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b) Mostly seen in younger age group
c) Associated with fluorosis

d) Can cause spinal stenosis

Answer Key

Question No. Correct Option @1
. )

-
¥
1 ¢ 2
2 d
3 c
4 b M
g
5 c z
6 d
7 a
8 d
9 c

[N
o
(]

[y
[N
D

[y
N
(@]

[EnY
w
(@]

i
H
o
o

Detailed Explanations

Solution to Question 1:

The most common cause for congenital torticollis is fibrosis of one of the
sternocleidomastoid muscles.

Solution to Question 2:

Elevated scapula is not a part of the clinical triad of Klippel-Feil syndrome. However, it is
associated with Sprengel deformity, which occurs in approximately 30% of cases.

The classic clinical triad seen in this condition includes:
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* Short neck
* Low posterior hairline
* Limited range of neck motion

Klippel-Feil syndrome is a developmental disorder caused by a failure of normal segmentation of
the cervical somites during the 3rd to 8th week of embryogenesis. This results in a congenital
fusion of at least 2 cervical vertebrae, sometimes a block of cervical vertebrae, and rarely the
entire cervical spine.

!_-ul F
X-rays may show the fusio 6'f._two or more @qﬂncal vertebrae. The vertebrae are also widened and
flattened (wasp-waist aggarance)

The below radiogra _th"';fom a Kl}g:qﬁFeﬂ syndrome patient shows the fusion of C6, C7, and T1
vertebrae: Oy N
& -
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Solution to Question 3:

Most common skeletal anomaly associated with Klippel-Feil syndrome is scoliosis.
Klippel-Feil syndrome is often associated with other skeletal and extraskeletal anomalies:
» Skeletal anomalies: scoliosis &gt; Sprengel deformity &gt; cervical ribs

* Extraskeletal anomalies: renal abnormalities &gt; deafness &gt; congenital heart disease

Ventricular septal defect is the most common cardiovascular anomaly associated with this
syndrome.

Synkinesis (mirror movements) is involuntary paired movements of hands and arms seen in
around 20% of children with Klippel-Feil syndrome. The child cannot move one h-and without a
similar reciprocal movement in the opposite hand. .

= %
b A
iy

Solution to Question 4:

. h ]
..'\'\- I- . B

The image shows an upward elevation of/thé scapula relative'to the thonae;lc cage characteristically
seen in Sprengel deformity. = iy ™

e 1
Sprengel deformity is a congenital upward elevatlon of the scapula It is due to the failure of the
scapula to descend completely in embryomc, life. -

The affected scapula is smaller shaped dlfferently, abndrmally high, and somewhat prominent.
Shoulder movements are usually pairnless. Abduction'and elevation of shoulders may be limited
due to fixation of the scapula e 1 X

The Cavendish clas51f1cat10nnls used to grade the severity of Sprengel deformity.

If the deformity is mllﬂ fio treatment-.lé required. In severe deformity, surgery may be indicated.
These procedures inelude:

* Green pljogedure
» Woodward procedure

» Mears procedure

Solution to Question 5:

Dextrocardia is not associated with Sprengel deformity.

Sprengel deformity is the congenital elevation of the scapula. It is characterized by an elevated
shoulder on the affected side, with an abnormally high, smaller, and prominent scapula. The neck
appears shorter, and there may be kyphosis or scoliosis of the upper thoracic spine. While
shoulder movements are painless, abduction and elevation may be limited due to scapular
fixation.

Abnormalities associated with Sprengel deformity include:

* Klippel-Feil Syndrome
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* Kyphosis or Scoliosis

* Cervical rib

* Omovertebral bar (a bony bridge between the scapula and the cervical spine)
* Spina bifida

* Diastematomyelia (congenitally split spinal cord)

« Torticollis

* Renal abnormalities

The image below shows Sprengel deformity:

L ":\-J.. -5
Solution to Question 6: _ %
oy I..

Basilar impression (basilar invagination) is a deformity in which there is an indention of the skull

floor by the upper cervical spine.

Basilar invagination is invagination (infolding) of the base of the skull that occurs when the top of
the C2 vertebra migrates upward. It can cause narrowing of the foramen magnum (the opening in
the skull where the spinal cord passes through to the brain). It also may press on the lower
brainstem.

Basilar impression can be primary (congenital) or secondary (acquired).

 Primary: Congenital defect in bone development at the craniocervical junction. The tip of the
odontoid bone is more cranial than normal.

» Secondary: Acquired deformity due to systemic diseases that affect bony structures at the base of
the skull.

Neurologic symptoms are seen due to pressure on the brainstem such as weakness and
paresthesia in the limbs. There can be symptoms related to compression of cranial nerves
(trigeminal, vagus, glossopharyngeal, hypoglossal) and the vertebral artery.
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Craniometric parameters used for diagnosis include McRae’s line, Chamberlain’s line, and
McGregor’s line.

Treatment is by surgical decompression and stabilization with a posterior occipito-cervical
arthrodesis. Odontoidectomy is done if compression is due to aberrant odontoid.

The below image shows basilar invagination in an infant with indentation of the medulla
oblongata by the odontoid process.

Solution to Question 7: 4 )

g, 2 o
Cleidocranial dysostosis does not canse thoracic outlet syndrome.

Tumor arising frem the upp_er'_lot.)e of the lung (eg: Pancoast tumor), cervicothoracic scoliosis, and
malunion*gr.nonunion of {I"_racture clavicle are causes of thoracic outlet syndrome.

Solution to Question 8:

Patients with thoracic outlet syndrome typically complain of pain and paresthesias along the
medial aspect of the arm, forearm and medial two fingers.

This corresponds to the most common roots compressed in a thoracic outlet syndrome which
are C8 and T1.
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Sensation

T % ‘_|
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Solution to Question 9: candk e o
%) e | o
Jobe's test is not a provocative te§t for thoraeie.qutlet syndrome:'Jobe's test is performed to
evaluate for shoulder 1mp1n_se_ment syndr,__o"me I
The provocative tests for thoracic outlét 'syndrome mtlude Adson's test, Wright's test, and Roos's
teSt _l.-— -\..\.'- . l'.'l
_\‘.—\.\_ L l
{ o
P o
B Tl i
Solution to Questlon.fO A

The test p‘e;fdMed in the imérg"e is Roos test. It is also referred to as the elevated arm stress test
(EAST). It is a provocativeitest for the diagnosis of thoracic outlet syndrome.

For this test, the patient abducts the shoulders to 90 degrees and flexes the elbow to 9o degrees.
The patient is made to open and close the hand repeatedly for three minutes. The test is positive if
the patient is unable to complete the test or experiences cramping, pain, numbness, on the
affected side.

Solution to Question 11:

The test performed in the given video is Allen's test.

Allen's test is mainly used to test the adequacy of ulnar collateral blood flow to the hand, which is
usually done prior to radial artery cannulation.

Procedure:

 The radial and ulnar arteries are occluded as the patient makes a tight fist so as to exsanguinate
the palm.
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* Then the patient is asked to open the hand and the occlusion over the ulnar artery is released.

Interpretation: : o N

* As occlusion of the ulnar artery 1SJ'eIE'ased the .Qolbr of the opelt.f);;lm is observed. Normally, the
color will return to the palm w.ltfi'in 5—6 secon.ds

e If the palm remains pale-fer-more than 6 10 seconds , i 1nd1cates reduced ulnar collateral flow.

» The modified Allen’s test con51dersha_ t-hreshold of! 5“"[0 15 seconds.
—y -.l
Clinical significance: S P 2 .__'1"'

L - L
* In recent years, studies hfave shown that, although the Allen test is often used to identify patients
at increased risk for 1s.§Lh”Emlc comphs@‘hons from radial artery cannulation, the predictive value of
this test is poor. s "% Kl

Yo LY
* It is also usefd:for 1dent1fymg—patlents acceptable for radial artery harvest or use for coronary
anglography e

Solution to Question 12:

The given X-ray shows a cervical rib on the left side.
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The cervical rib is an additional rib that arlses-:fro‘m the 7th cemeal vertebra, .!'It may be a complete
rib or incomplete and present for a short distance with the a anterior part having a fibrous band. It

is usually unilateral and more common on-the rlght s1de s hy
L '\"-I. kL
In most individuals with cervicalribythere are nd's; symptoms. It 1s-i'nc1dentally detected on

radiographs. In a small propoztion of individaal$ with ceryical'rib, it can cause symptoms of
thoracic outlet obstruction-dire to presslquOn the neurgvascular structures. These symptoms
manifest after the age of 30 years as the shoulders statt to sag with increasing age.

The absence of a rib on the x- 1ay; 'd-oes not rule 6ut the possibility of a cervical rib. CT and MRI are

more sensitive. i f
‘_. , = 1

1 O
Solution to Question 13: .
L L9

. 1T by . . . .
The clinical features and the X-ray image showing degenerative changes and bony spurring at
Cs-6, the most possible diagnosis is cervical spondylosis. Among the operations listed, posterior
decompression is not a treatment option for cervical spondylosis.

Cervical spondylosis is a disorder arising due to chronic intervertebral disc degeneration in the
cervical region. Changes are most common in lower cervical segments such as C5/6 and C6/7. The
most common clinical feature is pain and stiffness of the neck. The X-ray may show osteophytes
and degenerative changes.

Treatment:

« Conservative treatment with analgesics, physiotherapy and the cervical collar is the mainstay
* Operative treatments performed include:

* Anterior discectomy and fusion

» Foraminotomy

* Intervertebral disc replacement
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» Laminoplasty

§ ",
| - " (4O .;5"‘
Solution to Question 14: =Y o L
s 3 ey
o ko) ) % R I N
The CT scan shows an oss'rﬁgl'l'l' posterior Paljigl’tudmal hg_a-r_}ient, which is usually seen after the age
of 50 years. ' s -,,\_,.,_'-i-.i '

i

It is associated with various bone:forming conditions such as diffuse idiopathic skeletal
hyperostosis (DISH) and ﬂq&lﬁéis. It is mosf'commonly seen in the cervical spine. It can result
in spinal stenosis and c a myelopaﬂlﬁr- causing pain and weakness in the limbs. X-ray shows
dense ossification aloq'-glt e back oﬁf_h%"Vertebral bodies in the mid-cervical spine.

Treatment is 2&@_’&2‘5’ if the sympghs are progressive. Posterior decompression is the operation of
i

choice. "'-.I:"- _J.;:'*
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Injuries of clavicle, shoulder and arm

Question 1:

Which part of the clavicle is most commonly fractured?

a) Medial third
b) Middle third
c) Lateral third o, '
d) Medial half ;

Question 2: = h, T .

A biker fell on his shoulder due to an aqcidelnt. Chest X--r'ay. revealed:-a-i' fracture of the middle
third of the clavicle with the lateral'fragment displaced inferiorly."What is the reason for this
displacement? O P, --

5 N iy
a) Pull of the sternocleidomastoid musele *
b) Pull of the teres minor muscle ©*

c) Pull of gravity on the arm N

d) Pull of the pectoralis _q"i{l'sc-le

i

=, Nt

. e
Question 3:s% .
= 'l.

Which of the following statements is false regarding clavicular shaft fracture?

a) The most commonly fractured bone is clavicle
b) Non-union is the most common complication
c) Neurological deficit is rarely seen

d) Displaced fractures are treated with intramedullary nails

Question 4:

In which of the following conditions is a Velpeau bandage not used?

a) Humerus shaft fracture

b) Posterior shoulder dislocation
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c¢) Glenoid fossa fractures

d) Acromioclavicular dislocation

Question 5:

Which is the most important ligament for maintaining shoulder joint stability?

a) Superior glenohumeral ligament

b) Middle glenohumeral ligament

c¢) Inferior glenohumeral ligament .,,'t__:z-'
d) Coracoacromial ligament M
o o
O 2°
- G & .
Question 6: ""'-.H"‘E‘ (:, Eu;"_‘-..
Pa

A young cricketer presented with seve "‘a-th and d@?i‘mty of th "‘oulder following bowling
practice. The AP-view radiograph }‘{B ffected der is gi‘En below. Which of the
following statements is false_r@ﬁmg thlS{;Q{Tﬁltlono

a) Bankart lesion may occur as a complication
b) Recurrence is associated with Hill-Sachs lesion
c¢) Radial nerve is most commonly injured

d) It can also be caused by a fall on the hand

Question 7:
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Which of the following best describes the bony Bankart lesion?

a) Avulsion fracture of the glenoid rim
b) Stripping of the antero-inferior glenoid labrum
c) Rupture of inferior glenohumeral ligament complex

d) Avulsion of posterior capsular periosteum

Question 8:

An elderly man presented with pain and inability to move his shoulder aftefafall. On
examination, loss of normal contour of the shoulder was noted. Which pf the following tests
cannot be used to diagnose the likely condition? i .

a) Gerber test o 5

b) Bryant test B T o

c) Callaway test e B, 53 s
e, L { _:-
d) Dugas test . .
% v o
Question 9: Y
e iy

A patient is diagnosed with _aqfefior shoulder dislocation after a fall. You are about to reduce
the dislocation using K()_Cl}é“r’s maneuyver. What is the order of steps you will follow to do this?

i

a) Traction, ex‘gernai rotation, abdiiction, medial rotation
b) Traction exténsion, adduetion, medial rotation

B |
c¢) Traction, abduction, medial rotation, extension

d) Traction, external rotation, adduction, medial rotation

Question 10:

Which of the following muscles is tightened during Putti-Platt’s operation?

a) Supraspinatus
b) Subscapularis
c) Infraspinatus

d) Teres minor
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Question 11:

A patient who had just undergone electro-convulsive therapy presented to the casualty with
pain over the shoulder. The arm was held in internal rotation and could not be rotated back
to the normal position. What is the most likely diagnosis?

a) Superior dislocation of the shoulder

b) Posterior dislocation of shoulder

¢) Anterior dislocation of shoulder

d) Inferior dislocation of shoulder X

2
ev
_ X 2
Question 12: _ ""':'.'ID {".{‘1
P .~

A patient who suffered an epileptic attack at ho&@presente@ﬁh pain 0\%{ the left shoulder.
An AP view X-ray of the shoulder was do iven beLgvi; hich sig#.rg_"i_:‘s seen here?

a) Comolli's sign
b) Light bulb sign
c¢) Destot's sign

d) Oliver's sign

Question 13:

On which aspect of the humeral head is reverse Hill-Sachs lesion seen?
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a) Posterolateral
b) Anteromedial
c) Posteromedial

d) Anterolateral

Question 14:

A 22-year old man presented with pain and abduction deformity of the right shoulder after
falling on the abducted arm. His AP-view shoulder radiograph is given belowtj%at is the
diagnosis? é'"n

D"‘}

a) Anterial‘r:hislocation
b) Posterior dislocation
c¢) Inferior dislocation

d) Superior dislocation

Question 15:

The most common sequela of traumatic dislocation of the shoulder in young adults is

a) Subscapular tendinitis
b) Rotator cuff injury
¢) Recurrent dislocation of shoulder

d) Frozen shoulder
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Question 16:

A 56-year-old woman presented with pain and decreased movement of the right arm after a
fall. On examination, there was swelling and tenderness over the right shoulder region.
However, the normal contour of the shoulder is maintained. What is the most likely
diagnosis?

a) Acromio-clavicular dislocation

b) Fracture of the clavicle @,

c) Shoulder dislocation i 4

d) Proximal humerus fracture O £ o

Question 17: e -

What is the most commonly used classification s_ﬁhte-fnm for proxir_!a:ctl%humerus fractures?

a) Neer's classification - e = T
- B N 5
b) Garden's classification - -~ '
c) Gartland's classification ™ .
d) Bado's classification 3 e
A Y
--\_.\"". gt |
'\'._l ] ]
Question 18: %™ o
i '-.\-]_ =, Nt

k' 1 --
A construction worker presented with pain and swelling of his left arm after falling on his side

from a height. An upper arm X-ray was done which is given below. Which nerve is most likely
to be injured in this condition?
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a) Axillary nerve
b) Ulnar nerve
c) Radial nerve

d) Median nerve

Question 19:

.\.'.-H.'H. _--\.\__'
]

K 2 ._'.
A baseball player presen;txexd;:with right _g_P‘per arm pain. He started experiencing pain after he
threw a ball and felt_a_.lp‘ap. An upper arm X-ray was done and is given below. What is this
fracture known a7 "

-4 -\._1_.\'

o
™Y

a) Holdsworth fracture
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b) Clay shoveller's fracture
c) Lisfranc fracture

d) Holstein-Lewis fracture

Answer Key

Question No. Correct Option
u, (=

1 b e’
2 c
3 b
4 c r_-:‘
5 c
6 c
7 a
8 a
9 d
10 b
11 b
12 b
13 b
,.-__:' 14 c
-..,:} e 15 c
16 d
17 a
18 c
19 d

Detailed Explanations

Solution to Question 1:

The middle third of the clavicle is most commonly fractured.

The middle third of the clavicle is narrowest and has the least amount of surrounding soft tissue
structures. Therefore, 80% of fractures are seen in this area.
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Within the middle-third of the clavicle, the junction of the medial 3/5th and the lateral 2/5th has
been described to be the weakest point. Lateral third fractures are the second most common type
of clavicular fractures.

Fall on the shoulder (direct impact) and fall on the outstretched hand are the most common
causes of clavicle fracture.

Fracture clavicle

- - . L g
Solution to Question 2: "..-_"rs [
'-..;":-. prA!

The lateral fragment in ,%:cjawcle fract _&:{} s displaced inferiorly due to the force of gravity acting
on the ipsilateral arnﬂf;:‘l

The medlal fra @;ﬁ is held u ﬁ;f‘the action of the sternocleidomastoid muscle.

(Note: Bo ectoralis Uﬂ@ and the weight of arm are responsible, but since the weight of arm
is superior to the muscle bulk and even as per standard reference we would go with the rational
explanation.)
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Pectoralis and Latissimus

';'.'::- ]
LI-.I
Wa'é?ri‘: of .?'::"'-
b e
':"‘ . -.:‘-._'“ -
o O s
.-'I"““-.?""'- = _{,,_':-.-
_ N Wt o0 %
Solution to Question 3: ‘_5" O {{-.
o} ™ i’
Non-union is a relatively rare oﬁ'lplication m,‘.-df cle shaft f:a_.i:mre. Malunion is the most

common complication in ('l_aj\'ﬁle fracture;@""':.:"'. L

The most common bone to be fractul:pfb:'is the clavielé: It is also the most common bone to be

fractured during birth. Neurologg‘cé\-}.'ﬁ'éficit is rare in clavicular shaft fractures.

Undisplaced fractures are tIE;}F% with a s in;'_g.-q'é'r figure of eight bandages for 2-3 weeks. This is
followed by mobilizatio f.the limb as, the pain subsides.

Displaced fractureﬁjlﬂreated vf,t\h';fternal fixation either by contoured locking plates or
intramedullary,

nails.
O

72 Sold by @itachibot



Solution to Question 4:
Velpeau bandage is not used in glenoid fossa fractures as they require surgical fixation because
they are intra-articular.

Velpeau bandaging is done by keeping the patient's elbow flexed and the forearm placed against
the chest. A sling is then applied to support the weight of the arm. Several layers of restrictive
bandages are then applied around the arm and the torso.

Velpeau bandage is commonly used for:

* Acromioclavicular dislocations

* Humeral shaft fractures @,
* After open reduction of posterior shoulder dislocation 5*-.'_-'

Acromioclavicular joint injuries are usually seen with dlrﬁ injury to the Jateral shoulder. They
are also seen after fall on an outstretched arm with the-.h w locked 11'1-1éxten510n

They are classified into six types using the Rockwq_o'd clas51f1catllo__n “"Type 1-3,is managed
conservatively using the Velpeau bandage Typ_e 4 6 is treated | by open reductibn and internal
fixation. ! Fot 0

. "%

5
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Solution to Question 5: _ SRk

-'\--\.;\-\.; -1"\.

et )
The inferior glenohumeral lig ént is the most important in n!lalntalnlng shoulder joint stability.

It is the main stabilizer wklen__-'he shouldq,_ﬁs abducted ancT"Ln extreme ranges of motion.
The shoulder joint is anatomlcally unStable Only 25%6 of the humeral head articulates with the
glenoid. e 5 s

The joint is reinforced by: K o} LI ."-.-"'

» Static stabilizers (3 cagsﬁfar thlcken_iuigs or ligaments):
* Superior glenoh,u@ekﬁ'l hgameq:r-q(SGHL)

» Middle g}ghnohumeral hgq_mem (MGHL)

* Inferior g"l"enohumeral l-%ament (IGHL)

* Dynamic stabilizers (rotator cuff muscles):

* Supraspinatus

* Infraspinatus

* Teres minor

* Subscapularis

* The long head of biceps
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Dynamic stabilizers |

Tendon of long
head of Biceps

Supraspinatus

Infraspinatus

Subscapularis

Teras minor

Static stabilizers

Superior
glenchumeral
ligament

Middle
glenchumeral
ligament

Inferior
glenchumeral ';:': L]
ligament L 1§

e :

)

T S
2" o O
o '_“'-.Ij _:.,:_"--
. . \ & :
Solution to Question 6: g O - ",
LR Sl )

This radiograph shows anterio:;hﬁislocation oﬁhﬂ:ﬁp
anterior dislocation is the ,a_xllill'ary nerve, Q'"'Ef[_"'l;

The radiograph shows the disturbed a_,:ﬁt.itulation

shoulder. nerve commonly injured in

e radial l_r._.lgﬁ'e

‘E@en' the humeral head and glenoid fossa. The

humeral head is seen below and medial to the g'llrﬁn id socket. This suggests anterior dislocation of

-,_:-'l

o

the shoulder joint. oy
Common cause for ante@‘ﬁcai'slocation'

s
L

* Young adults - a%et injuries
+ Elderly - falls)

ot
Bankart lesion is a tear iﬂﬁt(;é anteroinferior part of the glenoid labrum caused by the head of the

humerus during anterior dislocation.

Hill-Sachs lesion is a compression fracture on the posterolateral aspect of the humeral head. It
is caused by the pressure of the anterior glenoid rim on the humeral head in recurrent

dislocations.
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Solution to Question 7: Hal"“—* _n'-?“ {.:-:'*
) e B
The bony bankart lesion is a S'liq.-'ﬂlw avulsion -fgdﬁﬁi'e of the gle:f}f)‘id rim.
During an anterior shoulderdislocation, Tﬁ_ié‘-}lead of thﬁ'g'r"nerus can tear the anteroinferior part
of the glenoid labrum. This is knowr ankart le‘shi(;arln some cases, a small fragment of bone
is. known as a bony Bankart lesion.

from the glenoid rim can also ge_I} sed. This '?‘

Avulsion of posterior caps&@eriosteug%{@e n in reverse Bankart lesion.

Bony Bankart lesion

Solution to Question 8:
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The above clinical scenario is suggestive of anterior shoulder dislocation. It cannot be diagnosed
with the help of Gerber's test. This test is used to diagnose impingement between the rotator cuff
and the coracoid process.

Four tests can be used to diagnose anterior dislocation of the shoulder:
* Bryant's test

* Dugas test

e Hamilton ruler test

* Callaway test

Solution to Question 9: X o
o, % B A
The correct order of steps in Kocher's manoeuvre ig traction ° external
rotation °© adduction ° medial rotation (TEAM) Thls is used for the reduction of anterior
shoulder dislocation. " k. S

Other maneuvers used in anterior dislocati;o'n of the shdu'l'de.r include; "
e ik »  } i
* Stimson’s gravity method ) ) | s}

« Hippocratic method (traction eounter-traction) -
k e

Solution to Question 10: S

Putti-Platt’s operation -for shoulder 1nstab111ty involves overlapping and tightening of the
subscapularis tendon and capsule It'is not commonly done anymore.

Surgeries don.e for shoulder mstablhty include:

 Bankart’ s’“operatlon (mos.t common): The glenoid labrum and the capsule are re-attached to the
front of the glenoid rim.

* Laterjet-Bristow’s operation: The coracoid process is osteotomized and transplanted along with
its muscle attachments to the anterior rim of the glenoid.

* Neer's capsular shift: The shoulder joint capsule is detached from the neck of the humerus and
shifted inferior to the neck.

Solution to Question 11:

The history and clinical features are suggestive of posterior dislocation of shoulder.

Posterior dislocation of the shoulder usually occurs with an indirect force causing marked internal
rotation and adduction. This condition can be seen after a convulsion, or an electric shock. It can
also occur after a fall on the flexed and adducted arm, or after a direct blow to the front of the
shoulder.
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The classical attitude of the arm is internal rotation and locked in that position. The examiner will
be unable to externally rotate the arm back to normal position.

Solution to Question 12:
The light bulb sign can be seen on the given AP radiograph of the left shoulder. It is seen in cases
of posterior dislocation of the shoulder.

In posterior dislocation of the shoulder, the humerus rotates internally. This causes changes to the
normal radiographic contour of the head of the humerus. The humerus appears similar to a
lightbulb in AP views. 2"

N

A

o

~

Other radiologjf";i-" signs described in posterior dislocation of the shoulder in the AP view are as
follows: '-.,1"-. ' 3

* The rim sign: Widening of the glenohumeral joint space &gt; 6 mm

* The vacant glenoid sign: The glenoid fossa looks empty as the humeral head has moved away
from it

* The trough sign: A vertical line is seen on the anteromedial part of humeral head due to the
impression fracture by the glenoid labrum

Option A: Comolli's sign is seen in scapular fracture.
Option C: Destot's sign is seen in pelvic fracture.

Option D: Oliver's sign is seen in aortic aneurysm.

Solution to Question 13:

The reverse Hill-Sachs lesion is seen on the anteromedial aspect of the humeral head.
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It is also known as McLaughlin lesion. it refers to an impaction fracture of the anteromedial
aspect of the humeral head.

It is seen following a posterior dislocation of the humerus. This occurs due to the impact of the
glenoid rim on the humeral head.

Solution to Question 14:

In the above clinical scenario, the history and radiograph suggest an inferior dislocation of the
shoulder, which is also known as luxatio erecta.

Inferior dislocation is rare and occurs when the arm is forcefully pulled up whaq-;gfull abduction
(hyper-abduction force). The head of the humerus gets forQ.e;;S out of the 1%&,1’%1 part of the

capsule and comes to lie below the glenoid. o
The patient will present with the arm locked in ab : On exam@,g;'lon the humeral head may
be felt in or below the axilla. -u.:"u.

The X-ray below shows disturbed artlcuI@ tween t 'f'ﬂll:'r-';:lleral head-and glenoid. The
humeral head is seen below the gleno humerus-qfhha is in the-abducted position. This is
characteristic of luxatio erecta. 4

Solution to Question 15:

The most common sequela of traumatic shoulder dislocation in young adults is recurrent
dislocations of the shoulder joint.

Traumatic shoulder dislocation is associated with tear of the glenoid labrum (Bankart lesion).
This results in loss of attachment of the inferior glenohumeral ligament, which is the primary
static stabilizer of the shoulder.
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In addition, there is a loss of concavity due to damage to the labrum. Therefore, the shoulder joint
becomes unstable. This predisposes the person to repeated shoulder dislocations. Shoulder
instability/recurrent dislocation is an indication for surgical intervention.

Solution to Question 16:
In the above clinical scenario, the history and examination findings suggest a fracture of the
proximal humerus. It is most commonly seen in osteoporotic, postmenopausal women.

The most common mechanism of injury in fracture of the proximal humerus is falling on the
outstretched hand. The patient usually presents with localized shoulder pain a.pd limitation of
movement in the affected arm.

Clinical features: I:Ik"" ‘:,,_':-i-
|
* Soft tissue swelling and ecchymosis b g
J-‘h
%s 3 _,Ej. -

» Normal contour of the shoulder is retalg.éa (‘maybe IQQMn Severe fra{tﬁ'hes and
fracture-dislocations) “1".. I:—,I"-u {'x

%

* Bony tenderness over the upper part of the h;}i@krus

)
* Axillary nerve is the most coIEMthn nerve to be i Ehjured in probqfnal humerus fractures
'-T"'-

Management: ._II'-._- g:-._"" 2 ¢
 Undisplaced proximal humerus frae;thr'las are trea,ﬂ_s@ﬂs.ing an arm pouch or sling.

* Displaced and unstable fraqﬁluxq's» are treated_‘l_;f'y open reduction and internal fixation.

Solution to Question 17:
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The most commonly used classification system for proximal humeral fractures is Neer's
classification.

Neer classification is based on the displacement of 4 major anatomical components of the
proximal humerus:

* Humeral head

* Lesser tuberosity

* Greater tuberosity

* Proximal humeral shaft

Displacement is defined as the separation of any part by more than 1 cm or angulation of more

than 45 degrees. w1y

Based on the number of parts displaced, these fractures are;classified into4 major groups. It is
divided into one-part fracture, two-part fractures, three-part fractures, and four-part fractures.

LT ..\.

ik

Solution to Question 18: - o oA

y | — s i 1, =
In the above clinical scenario, the history and radidgraph suggest’a closed fracture of the shaft of
the humerus. The radial nerve:is -commonly_ damaged in this‘egndition.

It manifests as an inabilityto dorsiflexstherist and digits*(wrist drop and finger drop).
Numbness occurs on the dorsoradial-aspect of thehrand and the dorsal aspect of the radial 3 1/2
digits. e i

Management of humerus shg_ft fractures:q

« Conservative manag_emé‘nt using a h_f:lnging cast or U-slab for 2-3 weeks followed by functional
bracing o 7

» Surgical fixation by compression plating, interlocking intramedullary nail, semi-flexible pins, or
an external fixator is indigated in:

* Open fractures

» Pathological fractures

 Unstable humeral and forearm fractures (floating elbow)
+ Radial nerve palsy

The below X-ray shows shaft of humerus fracture.
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Solution to Question 19: ot
i ".
The radiograph shows a dlsplacela spiral fractu.re of the humel:hs at the junction of the
middle-third and distal- thlrd CThis is knoﬁn as Holstem E"'W1s fracture.

There is a high risk of entrapment of the radlal nerve:-ln the bone fragments of this fracture.
Hence this fracture is assomated_v__l\qth Tadial nerve injury (wrist drop).
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Injuries of elbow and forearm

Question 1:

On examining a patient with an injury around the elbow, you notice that the three-point bony
relationship is maintained. This finding can be seen in which of the following conditions?

a) Supracondylar fracture of humerus

b) Dislocation of elbow Ay

c) Medial condyle fracture

d) Intercondylar fracture of humerus

Question 2: = 5

A boy is rushed to the ER by his coach dfter he susltéih-s a fall du-ﬁiilg a football match. On
examination, there is tenderness and swelhng over his left elbow. An X-ray revealed a
supracondylar fracture of the.h-umerus Wh}ch of the followmg is false regarding this injury?

a) Anterior displacement is more qommon
Y LY

b) Undisplaced fractures are associated with fat pad sign

c) Displaced fracture mth intact poster.lor cortex is Gartland's type II

d) Undisplaced fractures are 1mmoblhzed at 9o degrees

'.\]_. =, Nt
i k

Question 3: A

An X-ray done for a child with a history of a fall showed the following finding. Which of the
following complications is least likely to be seen in this child?
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T Y
a) Injury to the brachial artery H'-;,:."""' s B
P - o B
b) Myositis ossificans -._'E'h" ,:."‘- 2 oo
§ . b
c) Inability to do OK sign with ﬁnggﬁ'ﬁn :.,;:i_ - ?-:':'h
Ros
. . | - L . -
d) Cubitus valgus deformlt_y . _,“:-.h x_,'_—-u':x . o
._II'._ L '-.-l"-
= -.i. e .-il'.
2 &
Question 4: P2 "
A Ty o

. A 4, i : oy : .
Which of the following 1nJE§r}es is mos ].1-12'61}7 to be seen in a child with a fall on his hand with
the elbow extended %d'"-_flbrced in‘g_(')h q'@'rus?

J 4

a) Fractureummeﬁ'i;i epicon%d_a:bf humerus

b) Fractul'%‘lateral condy'l'éu.of humerus

c¢) Fracture neck of radius

d) Ulnar collateral ligament injury

Question 5:

A patient presented to the PHC with a deformity as shown in the image below. He fractured
his left elbow a few months back which he left untreated. Which of the following features is
most likely to be associated with this deformity?
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A5
il
O (%
. F - T ha
a) Loss of thumb opposition ,'_:;_ 2 oy .
e o g
b) Anesthesia over tip of the little finger " . 1:'“- ity
i - e
c) Anesthesia over the thumb 'x‘-."'“:'l- Lt & j-:‘ﬁ
L) . I. ; L™
d) Wrist drop P AN P
L:I.\- ..'.-"- -l.--_ l'-. ’
- KR N
2.
Question 6: e &

L e -

N T -_"'\-"
A maid is playing with a ctg’fd by spin in% him while holding his hands. A few hours later, the
child starts crying, do%s‘;;i'ot use hi_'sh qzi'n, and does not let anybody touch him. What is the

possible diagnos_isl?-. h

5
i e -1_

a) Pulled dibow w._l?

b) Olecranon fracture

c) Fracture head of radius

d) Elbow dislocation

Question 7:

Which of the following is false regarding a child presenting with a pulled elbow?

a) The forearm lies in pronation
b) The reduction is done under analgesia
c) The elbow lies in flexion

d) It is treated by extending and pronating the forearm
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Question 8:

Which of the following is the most common type of elbow dislocation?

a) Posterior dislocation
b) Anterior dislocation
c) Medial dislocation

d) Lateral dislocation

L "'
i
Question 9: oy P
.l.':l'\.l { - N,
Which of these is not a part of the terrible triad of the elbow?,.*" .
o, O L
a) Posterior dislocation of the elbow %l 2 3 ¥
b) Radial head fracture . T Oy %
%) W o s
c) Fracture of coronoid process of.ulna L .,
{ H_.l -H.h-- 5, iy
d) Fracture olecranon e o el
i l..' } _'.-'
_l.— -\..\.' . ll.-l .
Question 10: P - e
‘_. L= 1

A post-menopausal wgm_.éﬁ'presents with a history of pain over the wrist after falling down
the stairs. X-ray done-is given below. What is the diagnosis?

i = -\._"'\_.\'
L
,

a) Smith’s fracture
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b) Colles’ fracture
c) Galeazzi fracture

d) Monteggia fracture

Question 11:

Rupture of which tendon is more likely to occur in patients with Colles fracture?

a) Extensor pollicis longus

b
b) Extensor pollicis brevis o, e
c) Abductor pollicis longus 3 i .
d) Extensor carpi ulnaris : B - ?
e, iy o) h,
.-. P i _' 5 B
Question 12: (G
-._-\._'\"'.|| - 1.:-'-\.'% "1-'_""'
An old lady slipped and fell at home.*She was diagnosed with aColles fracture and managed

with a POP cast. What is the correct sequenece of reduction? -

i . !

B k. -
a) Traction, POP, palmar flexion, ulnakr.deviation -~
b) Traction, palmar flexion, ulgha]?*.aé\;iation, POP
L | e |
c) Traction, ulnar deviatign]-.palmar flexion, POP

d) Palmar flexion, uln@:”ﬂéviation, traction, POP
._-' ) -"'\._ g
'-.\-]_ = ™

5 !
Question 135 e )

The garden-spade deformity is seen in which of the following condition?

a) Galeazzi fracture
b) Smith's fracture
c) Isolated Ulnar fracture

d) Colles' fracture

Question 14:

A patient presents to the emergency department after he fell on his outstretched hand. An
X-ray was performed and is given below. What is the diagnosis?
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a) Colle's fracture L4, - oy
b) Rolando's fracture . 0 " i 1__='
c) Galeazzi fracture o Lt -:'

d) Montegia fracture y

Question 15: % &

What is the preferred me_ln‘-a:gexr'nent in an adult with a Galeazzi fracture-dislocation?

a) Closed reduction with above elbow cast

b) Closed;qdilét.ion with bg}o'w" elbow cast
. .

c) External fixation with Tlizarov method

d) Internal fixation with compression plating

Question 16:
A child is brought to the casualty with pain and swelling of the forearm. Her mother gives a

history of a fall while running in the playground. Radiograph image is given below. What is
the likely diagnosis?
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a) Monteggia fracture L4, ) .
b) Galeazzi fracture M L i
c) Barton fracture e i 5

d) Night stick fracture i WLy

Question 17: e

A basketball player presented to the casualty with severe pain in his wrist. He sustained a fall
on his flexed wrist during'a match. Examination revealed tenderness and painful dorsiflexion
of his wrist. An X-ray-of his wrist showed the following finding. What is the likely diagnosis?

i

a) Smith'’s fracture
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b) Colles’ fracture
c) Reverse Barton's fracture

d) Dorsal Barton'’s fracture

Question 18:

A person complains of severe pain after he fell backwards on his elbow. His X-ray is shown
below. What is the preferred treatment in this condition?

G

)

a) Above elbow slq\bJ, {';' {:_::-.

b) Tension.i).a-nﬁ_%ring C‘-.}
c) Extern;'l"fixation "l'"-.

d) Excision of fractured fragment

Answer Key

Question No. Correct Option

(2 I I~ IO R I O T i ]

a
a
d
b
b
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6 a
7 c
8 a
9 d
10 b
11 a
12 b
13 b
14 c _
15 d o, 5
16 a )
17 d
18 __ b . L
o, LP i L

De’taﬂ“éd Explan atlons )

7,

--\-.' .H'\-" ., { Y
Solution to Question 1: =+~ '*.; o

N "
The three-point bony relationshi f“the elbow i is maintained in case of supracondylar fracture of
the humerus. This is because,,t_he acture occu,x;s above the level of these bony landmarks.
- {
s i
L T o
Solution to Question 2: y N

i ™ -\._"'\_.\'
. oy b . . .
Posterior displacement oxiextension type is more common in supracondylar fracture of the
humerus.

It is the most common fracture following a fall on an outstretched hand. Most commonly seen in
children between 5-8 years of age. On examination, an S-shaped deformity may be seen at the
elbow. If the proximal fracture fragment is sharp and has penetrated the muscles and fascia, a
dimple may be seen on the skin above the elbow (dimple sign).

Fractures are broadly classified into either extension or flexion types. Extension type fractures are
further classified using Gartland's classification as:

* Type I - Undisplaced fractures
« Type II - Displaced fractures but with intact posterior cortex

* Type III - Displaced fractures, with no intact posterior cortex, and the fragment may be
displaced either posteromedially or posterolaterally

Characteristic displacements (MID) include medial rotation/ medial tilt, impaction/ proximal shift,
dorsal displacement/ dorsal tilt.
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On radiology: I-;,:E-‘"u

o
» Sail sign/ fat pad sign - an undisplaced @ture may sh'Qw? triangu_la;_"'lﬂ?i'cency like a sail of a
yacht. This is due to the fat pad ar uﬁld,lthe elbow Rﬂg pushed fon;ib‘sfd by hematoma

» Fish-tail sign - due to rotatio:{gfg.the distal fra.%‘rhr;'lbnt, the anj;g-fior border of the proximal
fragment looks like a sharp spik h‘:.:"-l"‘ %

e Baumann’s angle / humerzil-capitellgtangle - caqﬁ}i.gﬁ)f% assessing the degree of medial
angulation before reduction ?;_-.,"‘-" e,

Treatment includes:
* Undisplaced fractures - immobilization at 9o degrees flexion in a cast for 3 weeks
» Comminuted or compound fractures - Dunlop's (skin) or Smith's (skeletal) traction

* Displaced fractures - closed reduction with percutaneous fixation
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In open or severely displaced fractures or fractures with vascular damage, open
reduction with K-wire fixation is indicated.

Solution to Question 3:

The given x-ray shows a supracondylar fracture of the humerus. Malunion leading to cubitus
varus (gunstock deformity) is the most common complication following this fracture. Cubitus
valgus is a very rare complication.

Cubitus varus is characterized by posterior displacement, horizontal rotation, and coronal tilt of

the distal fragment. Correction methods include: . ___.I'-.':" '
.
* Lateral closed-wedge osteotomy = e
o ki
» Medial open-wedge osteotomy (King's osteotomy) = -.:".I::I o
The images below shows gunstock deformity. .-"":_h"i" . 'ﬁ- 3
i LY
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5l &
Complications of supracondylar fracture of t{)ﬁ_ﬁmems ca'rr_l:l| occur early o‘r?l_ :

Early complications : @ ‘:-.’_:"-. __11.:"-.
« Vascular injury - to the brachial a@;\resultin 1{[3 = >

» Volkmann's ischemia Y, T:.,.'LJ {:—.I'""'

¢ Compartment syndromer_.--| ~ e

2
* Volkmann's ischemic contracturgj'E-' 1"'::}
« Nerve injury - to the anterEShE%rosseus @:’e&gt; median &gt;radial &gt;ulnar nerve

Late complications : 1,'.'::;'- H&:‘:}

» Gunstock deform'iﬁ( {?':-.rb

* Elbow stiﬁ?%:’

. Heterot(;}ic ossiﬁcatioﬁ%myositis ossificans)

Patients with anterior interosseous nerve injury are unable to perform the OK sign. This is due
to weak flexor digitorum profundus and flexor pollicis longus muscles. The fingers get pinched,
and instead of the tips, the volar surfaces of the thumb and index finger make contact.

Solution to Question 4:

Fracture of the lateral condyle of the humerus is most likely to be seen in a child with a fall on an
outstretched hand in a varus position.

A large fragment of bone including the lateral condyle breaks off and is pulled away by

the attached wrist extensors. The normal 3-point bony relationship at the elbow is lost. It is
a Salter-Harris type IV injury as it crosses the growth plate and the epiphysis. It is an
intra-articular fracture.
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These fractures are managed surgically (fracture of necessity) with open reduction and internal
fixation (ORIF) using either screws or K-wire.

Non-union is commonly seen in these fractures. If left untreated, the lateral growth plate fails to
grow, while the medial one continues to grow, resulting in a cubitus valgus deformity.

Solution to Question 5:

The given image shows cubitus valgus deformity on the left side. It can lead to late-onset ulnar
palsy (tardy ulnar nerve palsy) leading to anaesthesia at the tip of the little finger.

Cubitus valgus deformity is a late complication of non-union of fracture of lateral %ondyle of the
humerus.

. " -

Solution to Question 6: L (™ )

The given scenario of spinning the child by holdlng his hands followed by features suggesting
pain and inability to use the arm, p01-nts toa dlagn.pms of pulled elbow

Pulled elbow or nursemaid's elbow refers to the dlslocatlon of-the radial head over the annular
ligament, commonly seen in.ehildren under the age of 6 years The mechanism of injury is
through axial traction on the extended énd pronated forearm. This happens when a child is
pulled, lifted, or swung by the arn.

LY

Following the dislocation, the-chlld holds the arm relatively immobile, with the elbow extended
and the forearm pronated;‘and resists supihation.

The diagnosis is prima?rily clinical, though X-rays are usually obtained to exclude a fracture.

To treat the condition, simple qnalgesm is administered, and while the child's attention is
diverted, the elbow is extended and pronated to relocate the radial head with a snap. This
technique i$ preferred over the alternative method of supination and flexion, which tends to be
more painful and less successful.
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Solution to Question 7: WA -k "
W L _x

In the case of the pulled elbow tﬁe elbow hes in extens1on and. the forearm is pronated.

Characteristically, the chlld-holds the elbbw' in extensm.rr w1t'h the forearm pronated (Option A)
and resists supination. ) W, o

The treatment is done under s1_£np]'e analge81a (Optlon B) and the procedure is attempted while
diverting the child's attentlon A

There are two methods t&treat this Qh_hndltlon

 Extension and prqhatlon. In thl_Sxtechnlque, the elbow is extended and pronated (Option D) to
relocate the radral' head with-a'snap. This technique is reported to be more successful and less
painful andyherice, is the.}?-referred treatment.

* Supination and flexion: The elbow is supinated and flexed to relocate the radial head within the
annular ligament.

Solution to Question 8:

Posterior dislocations are the commonest type of elbow dislocation.

Elbow joint is the most common joint to dislocate in children. They usually result from a fall on
the outstretched hand with the elbow in extension. It may be associated with soft tissue injury
involving the brachial artery, ulnar, median, and radial nerve.

These dislocations occur with a progression from lateral to the medial side, termed as Hori’s
circle. Complete dislocation is usually associated with disruption of the medial and lateral
collateral ligaments and anterior capsule.
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Patients present with severe pain at the elbow, and with the elbow in flexion. The three bony
points relationship is disturbed. The triceps tendon becomes prominent (bowstringing of triceps).

Reduction is done under anesthesia followed by immobilization in an above-elbow plaster slab for
3 weeks.

Solution to Question 9:

The terrible triad of the elbow does not include fracture of olecranon.
The terrible triad of the elbow or Hotchkiss triad includes: —_—
» Posterior dislocation of the elbow e

+ Radial head fracture '-.-: s AN

» Fracture coronoid process of the ulna ! L
|.\. i

Note: Unhappy triad of the knee occurs due to alateral blow Ito"-tl’l'e knee causing injury to the

anterior cruciate ligament, medial meniscus,"and medial collateral ligament.

- i ™
- -\..-\. . %
W o

Lo

Solution to Question 10: _ " i, T

- E & 5

A e e
X-ray showing an extra-articular fracture at the distal“end of the radius with dorsal angulation of
the distal fragment is characteristie:of Colles' fraeture.

|

. &
Displacements in Colles' fractre:

.\.H.... P 1. --
 Dorsal tilt/ shift ot Sl
« Lateral tilt/ shift'(Radial tilt/shift)
* Supination ~y 'y el

'H. 5
 Impaction of fragments 4

97 Sold by @itachibot



The clinical feature includes dinner fork deformity with prominence on the back of the wrist and
depression in the front. It is treated by a Colles’ cast, which immobilizes the wrist in palmar
flexion, pronation, and ulnar deviation.

The below image shows dinner fork deformity in Colles' fracture.

Colles fracture

2 R

Solution to Question 11: 1.,,:..?:? 5'5'2.

Rupture of the extens ‘Thms longu.s:tendon (EPL) occasionally occurs as a late complication of
Colles’ fracture.

This probably lts from damage to the tendon by the sharp edges of the fracture fragments. It
is followe "b,y aseptic ne {Egis of a section of the tendon due to compression in the callus leading
to attrition rupture.

Complications of Colles' fracture :

« Joint stiffness - Finger stiffness is the most common complication. Wrist, elbow, and shoulder
are the other joints that can become stiff

» Malunion - is the second most common complication, and leads to dinner fork deformity
* Sudeck’s osteodystrophy/ reflex sympathetic dystrophy

 Rupture of extensor pollicis longus tendon

« Carpal tunnel syndrome - causing median nerve compression

* Non-union - extremely rare
Solution to Question 12:
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The correct order of reduction Colles' fracture is traction, palmar flexion, ulnar deviation, POP.
Management of Colles' fracture:

* Undisplaced fractures - Immobilization in a below-elbow plaster cast for 6 weeks

* Displaced fractures - Closed manipulative reduction and immobilization in Colles' cast

« Comminuted fractures in young adults - Surgical correction with percutaneous K-wire fixation,
external fixators, or locking compression plates

The technique of reduction of Colles' fracture is as follows:

* Disimpaction of the fracture fragments by longitudinal traction against counter traction
provided by the assistant 2

« The distal fragment is then pressed into palmar flexion followed by ulnar deviation

* The patient's hand is drawn into pronation, palmar ﬂexilf)fl and ulnar déviation

* A Colles' cast is then applied, extending from belgw. the elbow to the metacarpal heads, with the

wrist in palmar flexion and ulnar deviation £ ) .
o T, .
< [’:
1 N
aaal \ »
% II
> - .
| —o . —
DM X7 == :_."]
£ .
e | | gy P = L 1 >

Solution to Question 13:

Garden spade deformity is seen in Smith's fracture.

Smith’s fracture is the fracture of the distal one-third of the radius with palmar displacement. It is
also called reverse Colles' fracture because it has displacements opposite to that of Colles' fracture
i.e, pronation, palmar angulation, and ulnar deviation.

The images given below shows Smith's fracture with garden-spade deformity.
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Dinner Fork Deformity seso in Colles Fracturs

——
———r

A

Garden Spads Deformity seoen in Smith's Fracturs
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Solution to Question 14:

The provided history of falling on an outstretched arm and the X-ray revealing an oblique fracture
in the lower third of the radius with dislocation of the distal radio-ulnar joint point to the
diagnosis of Galeazzi's fracture.

Galeazzi's fracture is the fracture of the lower third of the radius and the subluxation or
dislocation of the distal radioulnar joint. This injury usually happens when one falls on an
outstretched hand.

Patients present with pain, swelling, and deformity at the lower end of the ra_d-i’us “On
examination, the disruption of the radio-ulnar joint can beelicited by pressing the lower end of
the ulna. The ulna moves down and comes back like the-key of a piano,{piano-key sign).

The aim of treatment for this fracture is to preseryé.supination and‘pronation of the forearm. In
children, closed reduction is usually enough tg 4éltieve perfegt-reduction. HoWever, in adults,
open reduction using a k-wire fixation or,compression platlng is usually requlred It is also
important to look for ulnar nerve damage.-

| " s i 1, = e
Galeazzi's fracture can cause com_pl'lcations such'as*malunion due’to displacement of the

fragment. This often results in*deformity and-limitation in supination and pronation.

- L
1 Y
,

Solution to Question 15: o

Galeazzi fracture- dlslocat'ton in an adult i i managed by internal fixation with compression plating
of the radius. In chlldren closed redu‘etlon is usually successful.

Note: Galeazzi's'sign is seen in developmental dysplasia of the hip where the infant's knees are
flexed and a.pprox1mated when lying down. One knee is higher than the other in developmental
dysplasia.

The below image shows Galeazzi's sign.
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Galeazzi's Sign: One knee is higher than the other e 2

in developmental dysplasia of the hip L
i II-\..\.- ™ .'\'\-
- L N
l': L |5 5 F
Wy 1_x'.' 1__h-,:
lution ion 16: e Sy "
Solution to Question 16 o 'S o

&4 )
The given X-ray shows a fracture in the proximal third of theulna and there is a dislocation of the
proximal radioulnar joint, h_ch pomts tq""a diagnosis of Monteggia fracture-dislocation.

Dislocation of the head of the radius qan‘-be detected usmg McLaughlin’s line (radiocapitellar line).
A line drawn along the center of t_h&"shaft of th sadius will cut the capitellum of the humerus in
the center irrespective of the position of the elbow In Monteggia fracture this relationship is
disturbed. { i

-
The mechanism of 1nml_i‘y in these fra't!;tﬂres is usually a fall on the outstretched hand. Clinical
features include;. .} L

. Deformity,ﬁiri't‘he proximalforearm - due to ulnar fracture. The dislocation of the head of the
radius may*be masked by-the swelling

* Pain and tenderness on the lateral side of the elbow - due to proximal radioulnar dislocation

Monteggia fracture is treated surgically (fracture of necessity). The ulnar fracture is reduced and
bone restored to full length. It is then fixed with a plate and screws. The radial head usually
reduces once the ulna is fixed.

The below image shows radiocapitellar line (McLaughlin’s line) in a normal x-ray.
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Solution to Question 17: ‘_3" |;"1

The radiograph reveals a dlstakh ial fractur -ﬂ;;‘t’ extends m:tﬂH'he intra-articular region. This is
known as Barton's fractur is case, Qt}g_*'&orsal segment.is fractured, and therefore, this is a
dorsal Barton's fracture. "-.,. 'E -

Conservative treatment 1nvolves_é?§-'l§ﬁng a sho ;i’m cast with the wrist in the neutral position.
Surgical management is by op';_m ductlon 1nternal fixation with percutaneous pins or small
plates and screws. "{"'-.

Reverse (volar) Barto{? racture is aﬁ;‘hl‘lhlcular fracture of the distal radius with dislocation in
which the artlcu]ﬁ ace of th{_'lladlus remains in contact with the carpus; however, the reverse
type involves -th?' olar por&qq'_"lrather than the dorsal aspect of the radius.

Conserva’?ﬁfe manageme'ﬂ:tu.ls with a long-arm cast. Surgical fixation with K- wires, external
fixators, and buttress plates are considered if the reduction is not properly retained.
Ellis-T-shaped buttress plate fixation is preferred.

The below images shows reverse (volar) Barton's fracture.
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Dorsal Barton's fracture

4,_—/,“*'}"" \

Reverse Barton's fracture
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Solution to Question 18:

The given X-ray shows a displaced transverse fracture of the olecranon. Tension band wiring is
one of the management methods in this case.

The Mayo classification divides olecranon fractures into three groups based on fracture
displacement and elbow stability. Each group is further subdivided into comminuted or
noncomminuted fractures.

* Type I - Undisplaced fractures

* Type II - Displaced but stable fractures i
* Type III - Unstable fractures :
Treatment includes: b i

» Type I fractures - non-operative management _-"‘h oy P
* Type II and III fractures - surgery : 5 LN O

« Simple fractures without commirition or instability - tension band wiring, plate fixation, or an
intramedullary rod L C .

» Comminuted fractures and,fractures with elbow instability - plate fixation

* Osteoporotic patients with significal_i."[' comminutiéi - excision of the olecranon and triceps

advancement % &
.|- . ]
o Ry o
W L
ol Ny
. |
l L
o B, K
B! . I_.
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Injuries of hand

Question 1:

Identify the carpal bone that is most commonly fractured after fall on an outstretched hand.

W b
T | 5

a) A o '-:"*%

b) C xz::;'%. '.'-‘.-_‘L
oy

c)B '-._{':-:I '..:}L

e L
d) D o i "
) & v H:'l..;:h
Question 2:

A patient presented with swelling and tenderness over the anatomical snuffbox following an
RTA. X-ray was performed which showed the following finding. Identify the false statement
about this injury.
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XN &

a) Oblique x-ray view is preferred in recent rg.(ﬂz':ﬁ;'és |_:-.'““ _EE:"
- - oy, W
b) Malunion is a common complication -._'-_"- & ‘_‘}_
o . !
c) Cast is applied in glass-holding p{)_'s:iﬂc)n :.:“-\.1;. - j ?'."'?“
d) Herbert screw is used fo_r Iinl“‘?ernal fixatigg; -:‘ ! . I
l\.j'l— N ":_'._"- -\.".-- b
| ok 2ol
Question 3: T &
b ot el

. . L L L .
Which of the following str_y'r'tures is m,g_i?hkely to undergo avascular necrosis in patients with
e

scaphoid fracture? & i
p . 1.'_"‘_} g '::,_:-._

a) Waist of theseaphoid I::..:L.""

b) Distal ﬁ"hgment of the"s:'caphoid

c) Distal pole of the scaphoid

d) Proximal fragment of the scaphoid

Question 4:

Which of the following is incorrect about perilunate dislocation?

a) Lunate is dislocated anteriorly but the rest of the carpals remains in position
b) Lunate remains in position but rest other dislocate dorsally
c¢) Involves median nerve injury

d) Tavernier’s manoeuvre is used for closed reduction
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Question 5:

Terry-Thomas sign is most likely to be seen in patients with which of the following injuries?

a) Scaphoid fracture at the wrist
b) Scapho-lunate instability
c) Radio-carpal instability

d) Distal radio-ulnar joint instability

Question 6: i

A man came to the casualty with severe pain over his .thlllﬂ’lB. He gave'a-history of a fall during
a football match. X-ray done is given below. Whatis the likely diagnosis?

a) Bennett's fracture
b) Rolando's fracture
c) Boxer's fracture

d) Chauffeur fracture

Question 7:

A Bennett fracture is difficult to maintain in a reduced state due to the pull of

a) Flexor pollicis longus

b) Adductor pollicis brevis
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c) Extensor pollicis longus

d) Abductor pollicis longus

Question 8:

A young man presents to the casualty with pain over his hand. He hesitantly mentions that he
punched a wall in an anger outburst. A radiograph of his hand is shown below. Which of the
following is false about this injury?

'.'r.

...'\_ n,

- Py . N
a) MCP joints are _ke;phh full ﬂe><_1'£)q}0r safe immobilisation
- Nt "
b) Strengtlr_lﬂof_ t.l}e 'grip is sig_l}j_fic;ntly affected
c) It is an intra-articular {racture

d) Cast is applied in James position
Question 9:

A radiograph of a patient with a history of injury to the hand is given below. What is the likely
diagnosis?
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a) Barton'’s fracture ,q;,__.l. C
b) Chauffeur's fracture :Eh" {.‘:_H. 2 J 1.:"?" :
e ",
c¢) Smith’s fracture rh-:..,:-,"“:'l- ;,,;'}'ﬁ 7 E"'{-L
d) Rolando's fracture _.,:I'-,} ! ‘;-1__':‘- :—.IL'-
- L h:l- a --|.-
ot % ¢
g N
Question 10: 6,';“' e
5 o

: T T o o . :
A teenager sustained an 1q|]_*ﬂ'ry to his ciﬁle finger while attempting to catch a basketball
during a match. On e a‘l;ilnation, his'_&’inker appeared as shown below. Which of the following
is false regarding thi onditiog_@

N

a) The extensor tendon is disrupted at the distal interphalangeal joint
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b) Results from a forced extension of the fingertip
c) Passive extension of the distal interphalangeal joint is preserved

d) Dorsal hyperextension splints are used in the treatment

Question 11:

A footballer came to the casualty in severe pain over his index finger. He mentioned that the
pain started after he pulled his opponent's jersey during the match. Avulsion of which tendon
from the distal phalanx is most likely to occur in a patient with this condition?» »

a) Extensor digitorum tendon

b) Flexor digitorum superficialis tendon " %4
. N
¢) Flexor digitorum profundus tendon % P,
Y i % ,
d) Extensor pollicis longus tendon n > L) L,
i " - 1 T, 'q.-
L '\"-.I. B i -\.' - :
. % %
Question 12: y ‘ F o
-_.\.. i"-\.

A middle-aged man presented to the chmc‘w1th a hlsto-ry of progressive wrist pain.

Examination revealed stiffness of th&WflSt joint. A_radlograph of his wrist is shown below.

What is your provisional dlagnosls"o 4

a) Sever disease
b) Keinbock's disease
c) Kohler's disease

d) Osgood-Schlatter disease
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Answer Key

Question No. Correct Option

1 a
2 b
3 d -
4 a o, S
5 b il
6 a
7 d
I,
8 c -
9 b
10 b
11 c
12 b
P --;;'II'H- & )
-\.,_'H-:":\-...l : -_:'\-I-ll'.
‘. ~Detailed"Explanations
o )
Q >
Solution to Questign'i: oy

i "-\JI i
The scapm_"i'd (labelled as\é\ is the most commonly fractured carpal bone after a fall on an
outstretched hand.

It is more susceptible to fracture because it lies obliquely across the two rows of carpal bones. It
also lies along the line of loading (i.e, in the line of weight transmission) between the forearm and
thumb. A combination of forced carpal movement and compression, such as in a fall on the
dorsiflexed (outstretched) hand, exerts severe stress on the scaphoid making it liable to fracture.

Due to its blood supply originating from the dorsal distal pole, the scaphoid's proximal pole
possesses a poor blood flow, making it less prone to heal and resulting in non-union.
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B,
Scaphoid Lunate L%
: l...:.-\'\.\_-h- 3 ."-\.-
i %% .,
l!:_ 1' I_ - F
T =
Solution to Question 2: -4 e e o
-'\--\.I o e '3

ﬂ
The given clinical presentatlomand the x-ray are suggestive of_!scaphmd fracture. Nonunion is a
common complication of thlS condltlon WhTe malumon 1§'Tare

Scaphoid fracture characterlstlcally prbsents with teq_‘derness in the anatomical snuffbox following

a fall on an outstretched hand. s o @

Recent fractures are less likgl'i'r .o be visible'on AP view x- ray, hence oblique x-ray view is
preferred. Common comy cations of seaphoid fracture include:

x_:ﬁ-l.
» Non-union and de],haghe:'d union & L

* Avascular neor051s )

« Wrist ostecarthritis *--::'

Treatment includes:

* Undisplaced fractures - immobilization in a scaphoid cast applied in a glass-holding position
* Displaced fractures - open reduction and internal fixation using Herbert's screw

The below image shows a Herbert screw.
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Solution to Question 3: ! - Y SRk
[ —\.'\"'1 - I._I' 1 15\_

The proximal fragment of the s_cgl'bhmd undergoes avascular n.e'cr051s following a fracture.

This is because the blood su-p'ply of the sda,phmd is fron;; its dlstal end to the proximal end. A
fracture disrupts the blood supply to thg-prommal Jpart.
- L -
N Ve
W o
{ i

Solution to Question 4> )
A

. " ", . .
Among the glven"obtlons statement A is incorrect.

'\.

A fall on a dor51ﬂexed hand may tear the tough ligaments that normally bind the carpal bones,
leading to -;ilslocatlons In) peri-lunate dislocation, the lunate remains in position in the lunate
fossa of the distal radius but the rest of the carpals dislocate dorsally. It is frequently associated
with compression of the median nerve.

Prompt reduction reduces swelling and potential damage to the median nerve. The Tavernier
maneuver is the most commonly used method of closed reduction. It involves locking the capitate
into the distal concavity of the lunate. If the injury cannot be reduced using this method, urgent
reduction in the theater should be performed.

In lunate dislocation, the lunate dislocates anteriorly while the rest of the carpal bones remain in
place.
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Solution to Question 5:
W i
Terry—Thomas sign is most llk-q_lS-;"‘to be seen 1Q_pat1ents with sdapholunate instability.

It denotes the increased gap:.between tl}_e ‘sgaphmd and thé lunate. A scapholunate gap of &gt;3
mm is suggestive of instability. It results*from tear{ng- 'of the scapholunate ligament following a fall

on an outstretched hand. - L= .'..
The given x-ray shows the i’ry Thomas sgg. . The sign is named after Terry Thomas, a British
comedian with a v151b1e etween h],is /0 maxillary central incisors.

Solution to Question 6:
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The given scenario and radiograph point to a diagnosis of Bennett’s fracture.

Bennett's fracture is an oblique, simple intra-articular fracture of the base of the first metacarpal
bone.

The given image shows Bennett's fracture.

: Oy . s i ™
Option B: Rolando’s fracture is an 1ntre_1-a‘rx_1cular comminuted fracture of the base of the first
metacarpal. L s, '

5

Option C: Boxer's fracture is the ﬁ_‘-aé-t.l-lre of the -ﬁ'fth- metacarpal neck.

= N

" -
Option D: Chauffeur fractyre is a fracturg ef-the radial styloid process.

i el
e 1 ok
— ) -"'\.
Solution to Quéstion 7. =
, ™ -\.\_l_'

Bennett's fracture is difficult to maintain in a reduced state due to the pull of the abductor pollicis
longus tendon on the shaft of the first metacarpal.

The small fractured fragment remains in contact with the trapezium but the rest of the metacarpal
shaft is pulled proximally by the abductor pollicis longus tendon that is attached to its base.

In contrast, the comminuted fracture line of Rolando's fracture prevents the pull of the abductor
pollicis longus tendon from being exerted on the metacarpal shaft.
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Solution to Question 8: L -~ 2
-._\.—\.I'\"'a' b |;. L == 1‘-\.

)
The given scenario and image -s_!l-'(')”wing an extra-articular fract.l,_'tre of the fifth metacarpal
neck points to boxer's frac__tur.é?- The streng"tﬁ'o-'f grip decr__eél_'ges 1in this fracture as the fourth and
fifth fingers are responsiblefor the poybe_r grip of the hand.

Y
Boxer's fracture is caused by strlk__lng"'an object Y:Jth a closed fist, as seen in boxing, or occasionally

by a direct injury. W o
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Boxer's fracture

>

Fracture of
neck of metacarpal

SMARROW

il .
S,

The POP cast is applied in James' position/t]g‘:;._ﬁmtion of sgf@!hlmobiliza&(fﬁ'lfbr metacarpal

1j

fractures. Position of safe immobilization@_ O 1:..,:'-._
* Wrist slightly extended F~_,“5n ¢ O ; E{{x
 MCP joints in full flexion and\'-@;ﬁ IP joints eﬁﬁed ;__I"-f-

» Thumb in abduction '—__':;:' "c::_":"q‘ j-:"'

This prevents stiffness and contrac_t;E__é‘;' as the ligb@p%{s are at their longest in this position.
ey e

Position of safe immobilization for
metacarpal fractures (James' Position)

C
S

Wrist is slightly extended, MCP joints in full flexion,
IP joints extended and thumb in abduction

©MARROW

Solution to Question 9:

The given radiograph showing a fracture of the radial styloid process points to a diagnosis
of Chauffeur's fracture.
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It is caused either by direct trauma to the wrist or traumatic radial deviation of the wrist.

Option A: Barton's fracture is an intra-articular fracture of the distal radius with volar subluxation
of the wrist.

Option C: Smith's fracture is a distal radial fracture with associated volar angulation of the distal
fracture fragment. It is also called reverse Colles fracture.

Option D: Rolando’s fracture is an intra-articular comminuted fracture of the base of the first
metacarpal.

Solution to Question 10: L

e

The given scenario and image showing a flexed fingertip are suggestive of._a mallet finger. It
results from sudden, forced flexion of the fingertip. « = .I"' ", %
w, N,

Mallet finger is also known as baseball finger. It is-caused by the disruption qf the extensor tendon
at the distal interphalangeal joint. This leads to'tnopposed aetion of flexor tendon resulting in a
flexed fingertip. Passive extension of the distal interphalangeal joint is preserved.

Avulsion injury
of extensor

tendon at DIP joint
_\f JRYAY.
//_\ S— [

ey _—
L™ o

Dorsal hyperextension splints are used for immobilization of the joint.

The given image shows a hyperextension splint.
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Gy @ B0
The given scenario is suggestivﬁ'::q'}a jersey ﬁ‘?.f‘i‘r- Avulsion af_j'he flexor digitorum profundus
tendon from the distal phiﬂ_i'@ results in,};'}lu'.ig"- ondition, ™

This injury commonly occurs in rug@:}sd footballﬂaye;s. Patients are unable to flex the distal
end of the finger.

Solution to Question 11:

7 :
Option B: Boutonniere’s deféfﬁ‘lty presqﬁri{@s‘ba flexion deformity of the PIP joint and extension
of the DIP joint. It occ %s A result oft rupture of the middle slip of the extensor tendon
followed by the sepan@bn of the 1@\{@ slips. The head of the proximal phalanx thrusts through
this gap like a b}:go.,h through a buttonhole.
e
N «

Solution to Question 12:

The given scenario and image showing an increased opacity of lunate due to interrupted blood

supply is suggestive of Keinbock’s disease.

Keinbock's disease refers to the avascular necrosis of the lunate leading to progressive wrist
pain. Patients present with tenderness over the lunate and stiffness of the wrist joint.

Option A: Sever disease or calcaneus apophysitis refers to the inflammation of the calcaneus
growth plate in growing children.

Option C: Kohler's disease refers to the avascular necrosis of the navicular bone.

Option D: Osgood-Schlatter disease/ tibial tubercle apophysitis refers to the inflammation of the
patellar ligament at the tibial tuberosity. It is characterized by a painful swelling just below the
knee. It worsens with activity and is relieved by rest.
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Regional conditions of the upper limb

Question 1:

Which of the following patients are unlikely to develop a frozen shoulder?

a) 54-year-old man with left sided hemiplegia
b) 34-year-old woman with hyperthyroidism

C) 45-year-old man with psoriasis 2 ,
d) 60-year-old man with history of MI 3 months back " ' \
Py o
&'
Question 2:  f” y

A 45-year-old painter presented with ch_ronj(l: right Shpl-ﬂ-dei‘ pain. The 'I;hysician performed an
empty can test on the patient. Whick ef'the following muscles i$-1’1e specifically testing for?
a) Supraspinatus ol ) i o
b) Infraspinatus ;
c) Subscapularis %

d) Teres minor

Question 3:
e oy, Y
5 5

'H. 5
. . .
Painful arc syndrome is seen in all except:

a) Complete tear of supraspinatus
b) Fracture greater tuberosity
c) Subacromial bursitis

d) Supraspinatus tendinitis
Question 4.

A 35-year-old man working as a clerk in an office presents with the following lesion in his
elbow. What is your diagnosis?
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a) Hematoma

.

b) Triceps brachii tendon rupture @H _l:-.':". z __::_"?‘L

c¢) Olecranon bursitis ‘-..:1_,“1 !.,;‘1":' 4 E::-'.‘

d) Rheumatoid nodule ‘“"-.__'-"-hh'" " L-'LI

.'__J'-:' {::"' I?{""'
SO 2~
| & O
Question 5: X H-E'EL'

) >
Which of the following tqufms is mos_ti?]@ly to be involved in patients with tennis elbow?
-""hl_

L
a) Flexor carpi ulga:nis {_'-":"

b
b) Extens&?ﬁc.‘a‘x%i radialis .;}"':"
c¢) Extensor carpi ulnaris

d) Flexor carpi radialis

Question 6:

A young sportsman presented with pain in his right elbow. On examination, Cozen's test was
positive. What is the probable diagnosis?

a) Draughtman's elbow
b) Pitcher's elbow
c) Golfer's elbow

d) Tennis elbow
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Question 7:

A 35-year-old woman presented with left elbow pain. On examination, tenderness over the
medial epicondyle was elicited on resisted forearm pronation in extension. Which of the
following statements is false about her condition?

a) It is also called as swimmer's elbow

b) Associated with ulnar nerve neuropathy

c) Most cases are managed conservatively

d) Mills sign is positive > 5

Question 8:

De Quervain's disease classically affects : = 3 o

a) Extensor pollicis longus and abductor p_é)l'li(-:i.s longus< ™ * L
b) Extensor pollicis longus and abduwetor p;)llicis .l:_)]iev-i-é- e ’
c) Extensor pollicis brevis and abhuétor pollicistbrevis el
d) Extensor pollicis brevis and abductgr_fie-llicis longus’ o

S
H'-

! 1
Question 9: L :
o | .
Finkelstein's test is nfegaitfve in pa_ti(_enfé with:
a) De Quezr'xai‘n-}é disease = W
b) Arthritig of radio carp:af'-joints
c) Intersection syndrome

d) Ulnar nerve entrapment

Question 10:
A 50-year-old diabetic woman noticed an audible click every time she flexed her left middle

finger. The extension of the middle finger is as depicted in the clip below. This is caused due
to involvement of which of the following structures?
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a) Extensor tendon

o A

b) Flexor tendon @ .:'-T"- e ...,L":.""ﬂ.'

c) Palmar aponeurosis *-.,:-1"1 ;.,;&ﬁ T z-.{x

d) Dorsal aponeurosis &"-' ,,.1:;'1._'{‘?' e '—.IL"

ond o
Question 11: 'E"*I_ﬁ 4
B
Which of the following stqt:;lnents is fa‘]g.'é"r“;bout the condition shown in the image given
below? O
o s

a) X-ray is useful in the diagnosis of the condition
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b) It is more common in males
c) Phenytoin therapy is a common cause

d) Surgery is the best treatment

Question 12:

Which of the following is false about the gamekeeper's thumb?

a) Caused by fall on extended thumb

21
b) Caused by valgus stress on the thumb l:._:,__'--_u
c) Volar plate is involved in partial rupture M -.._- i
. .. . . L)
.
d) Ulnar collateral ligament is involved in partial r_g@ )

Question No. Correct Option

1 c

2 a

3 a

4 c

__.,': S b
K 6 ]
7 d

8 d

9 d

10 b

11 a

12 c

Detailed Explanations

Solution to Question 1:

Psoriasis has no association with frozen shoulder.
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Frozen shoulder is defined as the disorder characterized by progressive pain and stiffness in the
shoulder joint which spontaneously resolves after around 18 months.

Associated conditions include:
* Diabetes mellitus

* Cervical disc disease

* Hyperthyroidism

* Prolonged immobilization

« Stroke or myocardial infarction

Solution to Question 2: O™ -
Ny r

Empty can test is used to assess supraspinatus muSvQIe L

]
In this test, the patient is asked to resist the dow'ﬂward forcellzy the examiner,'when the arms are
in the position of 90° abduction, 30° flexiori, and complete internal rotation. The result is positive

if the affected side is weaker than the normal 51de ._"t"‘ 1:%-%

'--\-H‘ i

The patient v:,.wkm! tﬁ eniat the downward force b ytr«-ux.nw wn when
:hn arma are in the position of 80° abdu. \ 3, 530° e i o e complate
nternal rotati ior .

Solution to Question 3:

The partial tear of the supraspinatus tendon is responsible for painful arc syndrome rather than a
complete tear.

Painful arc syndrome, also known as impingement syndrome is a condition where there is pain in
the shoulder and upper arm during the mid-range of shoulder abduction (between 60-120
degrees), arising due to repetitive rubbing of the supraspinatus tendon under the coracoacromial
arch.
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Causes include:

» Minor tears of the supraspinatus tendon
* Supraspinatus tendinitis

* Calcification of supraspinatus tendon

* Fracture of greater tuberosity

* Subacromial bursitis

Important tests for impingement are:

 Painful arc test

» Hawkin-Kennedy's test 5 -_:'
.
* Neer's impingement sign . y
-,'I-\‘_ __\_\."_\_
» Jobe's test " ‘*.I"-' -
P i :." | s
: . . . L
Investigations: : -_‘ ] o .
* An x-ray of the shoulder helps to detect bony avulswns spdr-s calcific deposits, sclerotic areas
etc. " 4 % o
L '.

* Ultrasound of the shoulder joint is ‘}'l_"fg'hly reliab,lei_v'vit:h a sensitivil‘y of 98%.
N L ;"

* Single contrast arthrogram is'censidered E‘E_}_lefgold standai_l;d in diagnosing rotator cuff tears

L - E % -
Management: A h, o
'. | 2 'l

« Conservative: heat massage, exermses NSAIDs,, stbacromial steroid injections, and temporary
immobilization (90% of patlegtsmmcover mtb.jffese measures).

» Indications for surgery ificlude failure of ¢onservative measures for 3 months, increasing loss of
shoulder function, an{'p"a‘tlents who 'alre young and active.

* Surgical technlqu'es include excﬁon of adhesions and manipulation of the shoulder, excision of
calcium deghosﬂis repair of ineomplete tear, acromioplasty, acromionectomy for more disabling
pain with hormal range of._movements direct suture for complete rupture of the rotator cuff,
rotation and transposition of the flap, and free graft.

—gea——. Mo pain

b = =
s t Comy )
Subacromial = b
Pain g J --"g
eo=f_ — L— A 2

B

Subacromial

Pain
s~ —

-

2

Shoulder pain during 60-120 degraes of
abduction indicates a positive test
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Hawkins—Kennedy test

The affected arm is elevated 90 degrees in the scapular plans
with the aslbow in 90 degrees flexion. Thea upper arm is then
atabilized and rotated intarnally.

"MARROW

SRR N

s impingement sign

Iq".l‘hl Keaping the ascapula atable, the affectad arm a2 raised Tully

in passive flexion, abduction, and internal rotation.

'MARROW
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; .1
Arms elevated in the scapular plane, elbows extended with 5 'ln.
the thumb pointing downwards, while the examiner applies e 'u:_.l
downward pressure. i

Solution to Question 4: ;

b F

The given image is suggestive q'_f -:(")'lecranon bussitis. It is alsodknewn as Draughtman's
elbow/student's elbow/ mipgll:lg“ elbow.  C S

Ce -, . ~ X ..
Olecranon bursitis is a chronic inflammation of the-gleeranon bursa, as a result of repetitive
minor injuries. It is seen in peoplé-who tend to keep their elbow rubbed against the desk. The
constant friction against the alecranon bursaean lead to the development of bursitis.

Ok
Culture and aspiration o -l'é_bursa ﬂuiderE done to rule out infection. Most cases can be
managed conservative@ with NSAID_?:ZThd local steroids. A chronically enlarged bursa will require
excision. -._l'H..."" n

|I e 5 .

S o
™Y

"'I-\.ll_

Solution to Question 5:

The Tendon of Extensor carpi radialis is most commonly involved in tennis elbow.

Solution to Question 6:

The given clinical scenario along with positive Cozen's test is suggestive of tennis elbow (lateral
epicondylitis).

Solution to Question 7:

The given clinical scenario is suggestive of Golfer's elbow. Mills sign is positive in Tennis elbow.
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Golfer's elbow is due to inflammation at the medial epicondyle, where the pronator muscles have
their origin. It is also known as swimmer's elbow. It is less common than tennis elbow.

Tenderness is localized over the medial epicondyle. There is pain on resisted forearm pronation in
extension. Ulnar nerve entrapment at the medial epicondyle can result in neuropathy symptoms.

Most of the cases are managed conservatively by activity modification and pain killers.

Solution to Question 8:

De Quervain's disease classically affects extensor pollicis brevis and abductor pollillcis longus.

De Quervain's disease is a stenosing tenosynovitis of the extensor tendons of the first dorsal
compartment, namely extensor pollicis brevis (EPB) and abductor pollicisdengus (APL). It
involves noninflammatory thickening of both the tendqn$-.ahd the tunnel"or sheath through which
they pass. This condition is prominent among fema,lﬁes', ‘specially women of childbearing age.

T
. | =

Key diagnostic factors: o & L
* History of joint overuse at home or at Wo_i‘k. - et e N b

L s . - .-\. . M
* Pain and tenderness at the tip of theradial stylgld_.- I o

* Positive Finkelstein test: The_:_qxham-iner grasps-the thumb of the patient and abducts the hand
towards the ulnar side. This eauses severe pain over the tip“of the styloid process
i ] e _ b

Abductor pollicis Extensor pollicis brevis =
longus —

Treatment in most patients includes conservative management with splinting and steroid
injections. Only a few patients require surgical release of the 1st dorsal compartment (housing the
APL and EPB tendons).

Solution to Question 9:
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Finkelstein's test is negative ulnar nerve entrapment.
Finkelstein's test:

Examiner holds the patient’s hand with his thumb tucked firmly and then flexes into the palm;
then turn the wrist into full ulnar deviation; in a positive test, this will elicit sharp pain in the
affected sheath. The pain over the radial styloid tip is excruciating.

It is positive in the following conditions:

* De Quervain's tenosynovitis

e Arthritis in the intercarpal and radiocarpal joints

* Radial nerve entrapment o1

* Intersection syndrome i.e. tenosynovitis occurring due to friction between t{}éﬂ-oﬂliquely placed

extensor and abductor pollicis tendons and the longltudlnal-ly placed extensor tendons.
o

Finkelstein stated that this test is “probably the most pq"tlli‘()gnomonlc Ubjectlve sign

Note: Finkelstein's test is commonly confused wuh Elchhoﬁ‘s tqst_ Elchhoffs.;_test is typically
described as the examiner ulnar deviating th;a'ihand when thé person has their*thumb held within
their fist. If sharp pain occurs along the distal radius, De-Quervain's tenosyhovitis is suspected.

| . .

Abductor pollicis Extensor pollicis brevis . ; i
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Extensor pollicis brevis:

Abductor pollicis longus

_
N
T

=‘HJ
== @3}} 2°
XN
(-3 . Oy
-:“;"‘-. o e
- - . N e %
Solution to Question 10: 4 O {.%:.

The clinical scenario along wi h\tfhe Vldeo shovsnng the mlddle__fmger in the flexed position
requiring extra force to extendit is suggeﬁz_nf_/'é of a triggerdinger.
'-_

Trigger finger is caused by stenosmg.;hn'osynowtls‘gfjale flexor sheath. There is nodular or
fusiform swelling on the flexor te{:dﬁrf that preY.en it from moving along the A1 pulley.

A1 pulley is an annular llgalﬂl_'&_ﬁ that acts %‘q'_'aﬁ"ll')elt that straps the flexor tendon to the underlying
phalanges. There are 5 ar hgame tsin each finger namely A1. A2, A3, A4, and As.

The image given b&&s shom%the nodule in the flexor tendon and the 5 annular ligaments of
the finger. L) N
CO

Inflamed A1 pulley A2 A3

AS

Nodule Flexor //

tendon
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When the finger is flexed or extended, the nodular swelling passes through the A1 pulley with a
snap, leading to a triggering effect. The nodule can get trapped behind the A1 pulley leading to a
locking of the finger in flexion.

Surgical treatment involves the release of the A1 pulley, which is thickened and fibrosed.

Solution to Question 11:
The condition shown above is Dupuytren's contracture. A radiograph would be the least useful in
the diagnosis of this condition.

In Dupuytren's contracture, there is proliferating fibroplasia of the subcutaneo‘us palmar tissue,
forming nodules. It is more commonly seen in males. § o

It results in: iy o
* Finger contractures by ) iy
* Thinning of subcutaneous fat o '
« Pitting of skin and knuckle pads - - 4 N s
The possible causes are: ;
« Inheritance = N ~
* Phenytoin therapy g ™ ; ;

 Diabetes mellitus

* Smoking o

« Epileptics and alcoh_oli_ck:' i A 1
Though surgery is the-ﬁ:eatment__of ch.:)ice, it is delayed until the contractures develop.
Treatmen:[ Qf ﬁdpuytren D_i_séa§e:

Nonoperat-ive: A
* External beam radiation
* Steroid injection

* Collagenase

Operative:

* Subcutaneous fasciotomy
» Staged external fixation

* Arthrodesis

* Amputation

Solution to Question 12:
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Gamekeepers thumb results due to the rupture of ulnar collateral ligament of thumb
metacarpophalangeal joint. The volar plate is not involved in partial rupture, it is involved only in
complete rupture.

It can be caused either by fall on extended thumb (forcing it into hyperabduction) or by repeated
valgus stress (i.e. radial deviation) on the thumb which occurs during twisting movement of the
hand. This type of injury was seen in gamekeepers who used to twist the neck of small animals
with their thumb and index finger.

The ulnar collateral ligament keeps the thumb stable in flexion and the volar plate keeps the
thumb stable in extension.

In a partial rupture:
* Only the ligament is torn and the thumb is unstable only in flexion N

* The volar plate is intact, keeping the thumb stable in extension &,
In a complete rupture: =3 )
* Both the ligament and the volar plate are torn _H',_I"' N -
* The thumb is unstable in all positions 7" .. - =

a1 i . 4 N

= = B,

L" -\.'\"-I. i -
1 W o
" .
= ol =
- W !
a %, i -
L
S
5 -
% o
L e e “ael
- {
L
o T ! |
T | ]
b il
— -H-h
i =4 - "--.\'
iy 1
'H. 5 I_.
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Dislocations of the Hip joint

Question 1:

Which is the most common type of dislocation of the hip?

a) Posterior dislocation
b) Anterior dislocation
c) Central dislocation "

d) Medial dislocation x -

Question 2: p .

Which of the following is likely to be seen ].n patlents Wlth dashboara. mJury’P

e % ot
a1, 4,5 o ; "
b) 2, 3, 4 Y e L
€)1,3,5 b
d)2,3,5 X
h::. iy - |
_-.\:.\'\- ! |
Question 3: N ;

A 20-year- old-man who had‘a road traffic accident is brought to the casualty. His right leg is
shortened, mternally rotated and adducted. On examination, femoral artery pulsation is not

felt. What is your diagnosis?

a) Central dislocation of hip
b) Fracture neck of femur with injury to femoral vessels
c) Anterior dislocation of hip with femoral artery injury

d) Posterior dislocation of hip

Question 4:

A g40-year-old patient presents to the emergency department following a road traffic accident.
The radiograph of his pelvis is shown below. What is the most likely diagnosis?
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a) Central dislocation of the hip
b) Fracture shaft of femur
c) Posterior dislocation of the hi -‘1:.1‘-5,‘
d) Anterior dislocation of the i
= 5
L
Question 5: ':e:”'*l_?'
"-.:'- :
Which of the following str,g'r'tures will ‘Qg."'be visualised in the X-ray of a patient with
posterior hip dislocati 01"@I 1__-..
a) Neck of .Ei).mijii" {.,'-.}
b) Greate;"trochanter "l'"-.

c) Lesser trochanter

d) Obturator foramen

Question 6:

A 25-year-old patient presents with posterior hip dislocation. Which of the following
reduction methods is not used for the management of this patient's condition?

a) Kocher's manoevre

b) Bigelow's method

¢) Stimson's gravity method

d) Allis method
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Question 7:

A 19-year-old boy is brought to the casualty after sustaining a hip injury during a rugby
match. He complains of severe shooting pain in his left leg. His X-ray is given below. What is
the cause of pain in this patient?

k.
P

a) Sciatic nerve injury '-."-_—h.."‘:"P "4
.. L b

b) Femoral nerve injury ._'}":-h "‘-3|

c) Inferior gluteal Hﬁr‘@ injury mh_:'.""

d) Superior gl_l__{tl.e.-;l nerve 12}1@}

w0

Question 8:

A 33-year-old motorcyclist presents to the emergency department following a road traffic
accident with left hip pain and inability to bear weight. The affected leg is in the position as
shown in the image below. What is the most likely diagnosis?
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a) Posterior dislocation of hip .,,":;.:E‘ - [j:‘ 'i"" '

b) Neck of femur fracture @ _::-.’_:_“*-.

c) Intertrochanteric fracture of fem;{'t]“an ;";':;'n g E"{h

d) Anterior dislocation of hip._*, '
=

Question 9: ';"'ﬂ &
o0 .

A 25-year-old mason sust "':s a fall fr .q;;'é roof. He presents to the casualty with his left hip
in flexion, abduction '1’1'3' external Ong'on Lengthening of the left leg is noted. Which of the
following state \E false abq_lg-'" he suspected diagnosis?

a) Femorﬁ';:ﬁead can be fé,:[ in the groin

b) Femoral vessels may be injured

c) Stimson's gravity method can be used for treatment

d) Femoral head appears smaller than unaffected side in the radiograph

Question 10:

In which type of dislocation is the femoral head palpable per rectally and what is the
mechanism of injury?

a) Anterior - Deceleration injury

b) Central - direct blow over greater trochanter

c¢) Posterior - Direct blow over flexed knee
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d) Posterior - Fall from height

Question 11:

Which of the following movements is being tested in the picture given below?

R
-
a) Internal rotation of hip _.._l-_-u"“'
b) Abduction ' ..:'—m v '_:_'-.-"
. e k
c) Flexion _'::T.:;w} ‘:“-.H“"'
d) External rotation’of hip i
i 1 5
A }
'I-I-I- dl' I::-'..-L
\ n
Question 12:

A patient presented with lower limb weakness. The examiner places one hand under the
patient's heel and the patient is then asked to raise his other leg against downward resistance.

What is the test being performed?

a) Hoover’s Test

b) Mc Bride Test

c) Waddell's Test

d) O’Donoghue’s Test
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Answer Key

Question No. Correct Option

1 a
2 d
3 d
4 o
5 c
j : , -.-_,"'::r' :
e
8 d
9 d
10 b B
11 d -
12 a
SOV &
i, r
o A o2

I, Detall@d“Eprarratlons

Solution to Question 1: —v:'*ﬂ V<
H. 5

)
AN
The posterior dlslocatloq:;é the most Qul ommon type of dislocation of the hip.

There are three tx{;:;sxbf dlsloca:raq_-ns of the hip:
* Posterior,- seéﬁ in motor .:Y‘E’f&le accidents where the flexed knee of the passenger hits the

dashboard.™ 4

* Anterior - seen in high energy injuries when the patient falls from the height

e Central - seen when there is a blow over the greater trochanter or fall on the side

Solution to Question 2:

Dashboard injury can lead to:
* Posterior hip dislocation

* Patellar fracture

* Fracture of neck of femur

* Acetabular fracture

» Shaft of femur fracture
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* Posterior cruciate ligament injury

Dashboard injury occurs when the knee is flexed and the hip of the driver/passenger thrusts
forward against the dashboard of the car in road traffic accidents. Posterior dislocation is most
common in this type of injury.

Dashboard injury in a flexed knee in neutral adduction causes simple posterior dislocation.
Whereas, if there is slight abduction, posterior fracture-dislocation occurs.

Solution to Question 3:

The given clinical scenario is suggestive of posterior hip dislocation. In this condlt-lon the leg will
be in flexion, adduction and internal rotation.

The femoral artery pulsation is usually felt against the _nels-li of the femut,"Due to the posterior
dislocation of the hip joint, the femoral vessels falkbackwards and thepulsation of the femoral
artery cannot be felt. This is called as vascular sign. of Narath. ™ "
il i -
Solution to Question 4: L o

The radiograph of the patient:s .pelvis follov(z-ing a road trafﬁc accident reveals upward and lateral
dislocation of the left femoral head, aocompanled by an obscured lesser trochanter, indicating a
posterior dislocation of the left hlp

LY

Posterior hip dislocation is com‘monly seen following dashboard injuries and the patient presents
with flexion, adductlon and‘iternal rota‘tlon deformity of the lower limb.

Radiological findings™, 2 i, L '

« Loss of continaity of acetanlufil with the femoral head (break in Shenton's line)
« Upward ‘anid l:lteral displéi'cer.nent of the femoral head

* The femoral head appearé smaller than normal

* The lesser trochanter is not visualized as the thigh is internally rotated

» Femoral head and posterior acetabular wall fractures may also be seen

The image below shows posterior dislocation with disruption of Shenton's line:
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MNormal
Shenton

Shenton line

Treatment:

An early reduction should be done as the, ms'k of osteonecmsw and subse('i‘uent osteoarthritis

increases with time. = | ._". ) i 4%
% ] I I-- i
Closed reduction under sedatio_n'b.r general anaesthesia is donédn most cases. If there is an

associated femoral neck fracture a closed reduction shouldnot be attempted as it can lead to the
displacement of the femoral* neck and d-lsrhpt the blood'supply to the femoral head.

In closed reduction the follomng__sie‘ps are dong'... ¥

The pelvis is kept in a steady position and traction is applied in line of the femur with the knee
flexed at 9o degrees. The.l.’fiﬁ' is then flexéd ‘maintaining the traction along with internal rotation
and adduction. This is__'l&'ﬂed Allis' maniéuver. The below image describes this technique:

R £ i

Other methods of closed reduction include - Stimson's maneuver, East Baltimore lift maneuver,
and Bigelow's maneuver.
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After reduction, the stability of the hip is tested by flexing the hip to 9o degrees, and a
longitudinal and posteriorly directed force is applied. While performing this the joint is monitored
in an image intensifier to look for any signs of subluxation. In case of evidence of subluxation or
any significant fractures then surgical repair should be done. If there is a delay in surgical
correction, skeletal traction with a distal femoral traction pin can be done.

If there is damage to the acetabulum, or intervening structures between the femoral head and the
acetabular surface are present - open reduction can be considered.
Early complications:

* Sciatic nerve injury - It can be damaged in 10-20% of the cases

* Vascular injury - Superior gluteal artery tear can occur [
* Concurrent femoral shaft fracture - When both occur together hip dislocation mgly be missed

Late complications: - P

» Osteonecrosis of the femoral head

* Myositis ossificans e : ™ y
* Secondary osteoarthritis _: b T s
« Recurrent instability e At h e

Y '-. -.

Solution to Question 5: Iy
.l'. i LY
In posterior dislocation of thethip, the lesser trochanter is not visualized in the radiograph. This is
due to the internal rotati({n of the limb.

In posterior dislocatio.r__} of the hip, theré is disruption of Shenton line. It is an imaginary curved
line drawn along.the inferior border of the superior pubic ramus and along the inferomedial
border of themeck of femur. This line is continuous and smooth.

W, i

Itis usual-ly disrupted in” '-_.

* Dislocation of the hip

* Fracture neck of femur

* Developmental dysplasia of the hip

The image given below shows posterior dislocation with disruption of Shenton's line.
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Shenton

line

! 1-'\-\. L

. - . L N "

Solution to Question 6: . -;ui. I;ﬁu _f‘ﬁ
4

ﬂ
Kocher’s maneuver is used for{che managemen.‘t of shoulder d.lslocatlon

Reduction of hip dlslocatlen-.('closed Or. ope_n) should 1dqaﬂ'y be performed within 6 hours to
prevent osteonecrosis of the hip JOll’lt !

il

Methods of closed reduction fO—E Pos"terior hip dislocation are:
| 5
1. Allis maneuver- tractionsapplied oppositeto the direction of deformity
L i

= 4+
! .1
- 'I n, -
'I-.-I- " ; t = .
.\"'\. - - -~ =
S T
w5 L \J™)
o l\ 4
: .
e R e e ¥ Bl
o
y- .\\ A
[}
e A i
. -
- SRS Aty =
—_— i

2. Stimson maneuver- downward pressure to the flexed knee (patient is prone and at the edge of
the table)
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Stimson maneuver

E.ll
'I'.-_|
e

EMARROW

b T -_—
@
3. Bigelow maneuver- longitudinal traction @essure on @ﬁg\’;o stabiEé}h’e pelvis
L~ — iy

4. East Baltimore lift maneuver- anterior force on the flexed knee (doctor's and assistant's place
hands below the flexed knee)
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Solution to Question 7: ok Y o
% e .

The above radiograph shows pqs-feri(-)r dislocation of the hip jq_.'mf. The pain is due to sciatic nerve
injury which is a complica,gi%rrin this type of -(-iislocation._ L
Y, o,
Complications of posterior hip dislocation are: =
-~ -_1E' . .'.'.l Y
W -

* Injury to superior gluteal-artery W 3

i i
* Osteonecrosis of ferrtgjﬁhhead ey

£

B

[} - ™
. Myositis-gssﬁf'cans _'1.-‘

* Sciatic nerve injury

* Secondary os’geﬁpﬁ'rt."hritis

-"l-\.ll.
* Recurrent instability of the reduced dislocation

Solution to Question 8:

In the given image, the affected leg is in the state of flexion, abduction and external rotation
(FABER). This type of attitude of the leg is seen in anterior dislocation of the hip.

According to the position assumed by the femoral head, anterior dislocation of the hip can further
be classified as superior and inferior.

* Superior or pubic type - femoral head can be palpated anteriorly
« Inferior or obturator type - femoral head can be palpated in the groin

The image given below shows anterior dislocation of both hip joints.
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Solution to Question 9: e I;C:x _1:“-
O L

ﬂ
The given clinical scenario is suggestive of anterior dislocation ef the hip as there is
the lengthening of the limp. In'this condition; the femoralhead appears larger than the unaffected
side on the X-ray. 2 by >

[ i
In the inferior type of anterior dig_loé'a.ti.(.)n, the_f'(.err;‘dlfal head is felt in the groin.
Radiographical features incllid_é':-' h
 Femoral head appeansﬂ_-lﬁi%er than tl:_nhe"u.lflaffected side
* Femoral head maybe lseen inferior to the acetabulum
* Lesser tr‘e_'chha-iﬁer is prom_iné-ﬁt
Complicatff)ns of anterior dislocation include:
* Injury to femoral vessels
¢ Injury to femoral nerve
* Irreducibility
* Post-traumatic osteoarthritis
* Aseptic necrosis
* Recurrent dislocation
Methods of reduction include:
* Stimson's gravity method
* Alli's manoeuvre

* Reverse Bigelow's manoeuvre
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The image given below shows anterior hip dislocation. The limb is abducted and the femoral head
is displaced inferiorly.

@ & &
), o o
Treatment of anterior dislocation es a clos d.nf:_d-'l'ictlon undet sedation or general
anesthesia. If closed reduction fg.-ilg, open procedure may 4_b_-le);P ned.
= o T o
'{} - 'F..d
. . @ v
Solution to Question 10: =

The given clinical scenariq:.i_E.Eggestive qqugfltral dislocation of the hip as the femoral head is
palpated per rectal ex‘ﬁ}ﬁation. Th n@i:st common mechanism for this type of injury is a side
blow over the greater trochanter ré—?al on the side.

It is a type of.fgéaure—disloca{'_hn where the femoral head is forced medially through the floor of
the aceta m. Hence, xﬂlg}emoral head can be palpated on per rectal examination.

The image given below shows central fracture-dislocation of the hip.
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Solution to Question 11: :
H‘I‘-i I ﬁ

N T
External rotation of hip is beingitested in the ﬁ’_jﬁe image. r__l"-r'
Rotatory movements of tHe-ﬁ"i'p joint can be'measured Wil he knee flexed or extended. However,
more precise measurements are obtai when thg..‘f}u_f:ation is tested with the flexed knee. The
procedure involves the following ste &
* The patient is made to li&- é‘gﬁle. .L—_.:-::I

* The examiner holds %’q}nee with _Qirz.glhand and ankle with the other hand.
e

» The knee and hi

W
* Rotation {E.dv%_ment is pr@h}ed at the hip joint by stabilising the knee and moving the leg as the

lever. “ =-'.'|,|

« If the hip is rotated such that the leg moves medially, external rotation of the hip occurs.

exed to .Qmﬂéégrees.

« If the hip is rotated such that the leg moves laterally, internal rotation of the hip occurs.
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Internal rotation l;h'::'h.
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Solution to Question 12: ! ",
Q <4\ ot LG

T iq_ T
The test being performed by t e’éxaminer is- héf"er's test. Th#ftest is useful in differentiating
between the organic and functional causes*oflimb weaknéss.
ganic and Y 2¢

Hoover's test involves the following sg:&as: {,;Ee
- I.;__. ¥
» The examiner places both thgi_'.rﬂig.q?i-?lds undeE‘t:lﬁ_é heels of the patient.
* The patient is asked to ﬂ&i?h‘e affected-.;}ip_-"while keeping the knee extended.

* Downward pressure.%%e healthy'._“li';‘i;‘b is felt by the examiner in an organic cause of limb
weakness and in th individq{&l?. This pressure is not felt in the functional cause of limb
b

weakness and,_m"a ngering. - "

O

In a normal 1ndi.vidua1, w»h.eﬂ raising one leg by flexing at the hip, the other limb exerts a
downward pressure which can be felt at the ankle.
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The McBride's test, Waddell's test, and O'D e s test ar: er examlg'jbn techniques that
help in distinguishing between organic ; organiﬁ;eﬁges of lowﬂm pain.

3 5 3
0 & ™
&
22 J&
& @
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Fractures of femur

Question 1:

Which of the following factors increases the risk of femoral neck fractures?

a) Hypoparathyroidism
b) Proton pump inhibitors
c) Hypertension "

d) Increased levels of physical activity

Question 2: it o~ 8

Which of the following classifications is no:t used for néck of femur ﬂractures’?
o "-\-|| 2 "-.

5 %,
a) Pauwels classification b L,
b) Garden classification _f* - O
A e _ K
c) Delbet classification P
d) Neer's classification My 2%
il N ]
-‘h.... P 1.
e gt |

Question 3: » 'y
The X-ray of1a'-paﬁent with femoral neck fracture showed that all 3 sets of trabeculae were out

of alignment. Which Garder's stage of fracture shows this finding?

a) Stage I

b) Stage 11
c) Stage 111
d) Stage IV

Question 4.

Which of the following statements is true regarding Pauwel's classification of neck of femur
fractures?

a) Pauwel's angle is directly proportional to stability

b) Type 2 fracture makes an angle of 60 degrees
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c) Plane of reference is the horizontal plane

d) Pauwel's angle is formed by fracture line with inter-trochanteric line

Question 5:

An elderly patient slipped in the bathroom and sustained injury over the left hip. The
radiograph is shown below. His attitude of the leg will be:

W
a) Shortened and abdlll_':l()té&‘ i
b) Lengthened an@?@rnaﬂy rog?-t__éd'
c) Shortened ﬂﬂgﬁexternallei,x_‘a"’!ated

d) Flexed}dducted and’i'ﬁ:tei‘nally rotated

Question 6:

A 70-year-old lady, a known case of chronic osteoarthritis of the hip, has a trivial fall while
climbing the stairs. Her right lower limb is in slight external rotation. X-ray pelvis is shown
below. What is the next step of management?
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-.-‘:H.h-
a) Open reduction and internal fixation I-;,:E'""” (_'_F'l"““ '-,:':'l-
e
b) Closed reduction and internal ﬁxation:E-t‘I _':n':_“w 2 __.'L{_"-ﬂ"
c) Hemi-arthroplasty *1:'1"5& ;.,;'--'l.__r‘-"| g z:::."
. L
d) Total arthropl N
) Total arthroplasty _ & 5"-?'{_} . sy
5 o y
e
Question 7: ':e:”'*l_?' e
i i

. LY ' . :
Which of the following is t comm ;f"nsed for internal fixation of fracture of femoral
neck in young adults? "":,;' {_:"F

el
a) Cannulasfe-d-.b.e'i‘ncellous s&x;ex.b's

b) Dynam."i"b hip screw 4
¢) Austin Moore implant

d) Herbert screw

Question 8:

A 55-year-old woman presents with complaints of right-sided hip pain and restriction of
movements of the right lower limb for 3 weeks. She had a history of trivial trauma 3 weeks
ago. X-ray reveals an impacted fracture neck of the right femur. What is the next step of
management?

a) ORIF with fibular bone graft

b) McMurray's osteotomy

c¢) Evaluate further with MRI
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d) Hemiarthroplasty

Question 9:

A 56-year-old man came to OPD with a 1-month-old fracture neck of femur. X-ray revealed
Pauwel's angle to be 70°. MRI showed a normal femoral head. What is the next step in
management?

a) Open reduction and internal fixation
b) Mc Murray's osteotomy P
c) Hemi-arthroplasty

d) Total hip arthroplasty

Question 10: = oy

Which of the following statements is jfal.ke regarding M-cMurray's:'O-steotomy?

a) It is an oblique osteotomy: 1:n"the inter-l’_tro_ch;mteric region “
b) It involves lateral displacélment and, _éd(iuction of t_}ie.'distal fragment
c) The line of weight bearing after the osteotomg*passes from the head to the distal fragment

d) It converts shearing stres§_3co compresgive"fo'rces

"'H._ i
o ! |
LT | &
L !

Question 11:

™ =, Nt
i k

A 35-year-old~woman with-ei"history of ORIF for femoral neck fracture came for
post-operative follow up after 7 months. She is unable to bear weight on the operated side.
Her X-ray showed no evidence of healing. Which of the following is not a probable cause for
this condition?

a) Improper immobilization

b) Avascularity of the femoral head

c) Interference of synovial fluid

d) Hypertrophy of cambium layer of periosteum

Question 12:

Which of the following is false about the condition shown in the image below?
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a) Malunion can happen if this condition is gﬁm{t‘?;éted

b) The patient may be able to walk ﬁjh" {._'H. i A
N, . !
) Avascular necrosis is the most mﬂa‘ﬁon comp]icﬁ{'i-(;'n j-.."ﬁ
. .. : o L
d) Shortening of limb is les_s %a_n 1inch e o =2
L:I N ":_'._"- _-\.".--
'.::IH‘-\. _"': .:_\. s
Question 13: e %

e N
A iy
Which of the following is t}_}ﬁke about a,y&;'bu ar necrosis?
L o

a) It can be diagnosed on X-ray c{hl-y-after 4 years
gt

b) It can ls"(_) 'Oﬁ_gur in unitg:d_‘f.;"acture neck of femur

c) Subcapital type has wggke prognosis

d) Patients with sickle cell disease are at an increased risk

Question 14:

A 35-year-old man is brought to the casualty with a history of RTA. His left lower limb is
shortened by 2 inches. The attitude of the leg is extension and externally rotated, with the
lateral border of the foot touching the bed. What is the most probable diagnosis?

a) Inter-trochanteric fracture femur

b) Fracture neck of femur

c) Femoral shaft fracture

d) Anterior dislocation of hip
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Question 15:

A 69-year-old woman sustains an injury to the left hip after falling sideways on the floor. She
is unable to move the left leg. X-ray is given below. What is the best treatment for this
condition?

i,

a) Proximal femoral nail 1-.:.,"5"’ w

b) McMurray's osteotoml_z;:f"'

c) Total hip arthro ag;;'r x_:-"'

d) Plaster in a@tion anc}ziq.ternal rotation
R 3

Question 16:

A 68-year-old lady comes with a history of fall and right-sided hip pain for 1 week. On
examination, her right limb is shortened and externally rotated. Her X-ray shows no
significant findings. What is your next step?

a) Send the patient home with analgesics for pain

b) Technetium bone scan within the next 24 hours

c) Order an MRI of the hip joint

d) Immobilise the limb and observe

Question 17:
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A young patient was brought to the casualty following a road traffic accident. The radiograph
of the limb showed a fracture in the mid-shaft of the femur. What will be the direction of
displacement of the distal fragment?

a) Abducted
b) Adducted
c) Flexed and externally rotated
d) Flexed and internally rotated

5 |

Question 18: i,

In which of the following conditions is maximum shortehing of lowerJlimb seen?

a) Inter-trochanteric fracture femur
b) Fracture neck of femur
c) Fracture shaft of femur - Wl ™,

d) Transcervical fracture femur %,

Question 19: .

A 24-year old patient was bI:__OLl_:‘,T,l:lt. to the gm.ergency department after he lost control of his
bike and hit a car while_te_}&ing and driving. On examination, the patient had right thigh
tenderness and deformity. The radiograph showed the following findings. What is the

preferred method, of treatment, in the following scenario?
w B [
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a) Locking compression plate
b) Intramedullary nail
c) External fixation with K wire

d) Traction with Thomas splint

Question 20:

A 9-year-old girl was run over by a car and was admitted to the hospital with obvious swelling
and deformity of the left thigh. Her X-ray showed the following findings. W-l.,l_ft@ﬂl be the

preferred treatment in the given condition? .
"i. i

o

]
R
a) Gallow':fraction "l'"-.
b) Locked intramedullary nailing
c) Elastic intramedullary nailing

d) Spica casting

Question 21:

A patient was admitted to ICU 48 hours after the fracture of the femur. The saturation of
oxygen in the rebreathing unit was 100% but his Spo2 remained 60%. The patient was in a
state of confusion. Chest radiograph showed lung fields to be clear. What is the most likely
diagnosis?

a) Pulmonary embolism

b) Fat embolism
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c) ARDS

d) Occult pneumothorax

Question 22:

Which of the following is considered a minor criterion for diagnosing fat embolism?

a) Subconjunctival petechiae

b) Fat globules in sputum

c) FiO2 &lt; 0.4 F:{__I'E
L
d) CNS depression X -
: -'-|':' _-..":'“L
¥ o
Pty o
'-?:1- i . '.,!:'I' ;
:x'x' ", 27 i“}::
Answer \ {%?}»

Question No. Correct Option

1 b

2 d

3 c

4 c

5 c

1_,1._‘:' 6 d
-.,::-._ 1 7 a
8 c

9 b

10 b

11 d

12 a

13 a

14 a

15 a

16 c

17 b

18 a

19 b

20 c
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21 b
22 b

Detailed Explanations

Solution to Question 1:

The use of proton pump inhibitors is a risk factor for femoral neck fractures.

Femoral neck fracture is a type of intracapsular hip fracture. Common risk facioré-fbr hip
fractures include: P

» Increasing age s P
» Female sex ooy

» White population of Europe and North Ame;glcah

» Smoking ] F o L

* Decreased level of physical activity-=4
Comorbidities that can cause _}_}iphfra-ctures aret-
«HIV L |.':. @ i
* Celiac disease i L& i

« Diabetes mellitus ety |

* Hypo and hyperthyroidi-q‘ri.f' ;
* Primary hyperparathyrmdlsm &

* Chronic kldne_gy and liver dls_ease -
Drugs that'can cause hlp*fr_actures are:
* Corticosteroids

* Proton pump inhibitors

* Antipsychotic medication
 Aromatase inhibitors

*» Gonadotropin-releasing hormone inhibitors

* Long-acting progesterone-only pills

Solution to Question 2:

Neer's classification is used for proximal humeral fractures.

Classifications used for neck of femur fracture are:
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» Based on the location of the fracture line

» Pauwels classification

* Garden classification

* Delbet classification (hip fractures in the pediatric population)
Based on the location of the fracture line it can be classified as:
* Sub-capital - fracture at the junction of head and neck

* Transcervical - fracture in the neck

» Basi-cervical - fracture at the base of the neck

Pauwels classification of fracture I.;'_-:_"":""
neck of femur

Reference line

&: 30°

Fracture
line
Type | Type Il Type Il
OMARROW
% i
a ".."'l" o, A

Garden classification of fracture
neck of femur

'l: | stage 1l Stage
&3 M

Incomplete

. Complete fracture line;
fracture line

’ r non displaced F,

1l stage IV stage

Complete fracture line;
Complete fracture line; completaly displaced
partially displaced (Trabaculas betwesan
(Al three sata of trabaculaa acetabulum and head
are out of alignmeant) are realigned)

=D MARROW

Delbet classification is used for hip fractures in children. They are grouped into four types based
on their location as follows:

* Type I - Transepiphyseal fracture
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* Type II - Transcervical fracture
* Type III - Cervicotrochanteric fracture

* Type IV - Intertrochanteric fracture

Solution to Question 3:

In Garden's stage III fracture neck of femur, all the 3 sets of trabeculae are out of alignment.

Garden classification of fracture neck of femur is based on the degree of displacement.
T

» Stage I - incomplete fracture line and femoral head is in slight valgus 5 .-_,""
P
» Stage II - complete fracture line and non-displaced " y
. . . ) 1___"":""
» Stage III - complete fracture line and partially dlspla_l_'. )

= [
* Stage IV - complete fracture line and completel_z@splaced ,.;-;'-"'

I stage Il Stage

il
.
| 4 j— . O
) Complete fracture line; -
N / non displaced i
4 J

| &

Incomplete
fracture line

11l stage IV stage

Complete fracture line; 5 |
R Complete fracture line; completaly displaced
., partially displaced (Trabaculas betwesan
5 * (Al three sets of trabeculae acetabulum and head
L 1 -I. are out of alignment) are realigned)

Solution to Question 4:

The plane of reference in Pauwel's classification is the horizontal plane. This classification is based
on Pauwel's angle i.e. the angle made by the fracture line in reference to the horizontal plane.
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Reference line

Fracture
line

L
Type | Type Il Type Il e g

N &
. ) o ".,fx 3 u
When the Pauwel's angle is small, compressive forces act at the fracture ends and hence the
fracture is stable. As Pauwel's angle increases; the fracture line becomes more vertical and the

shearing forces act on the fractured e_I‘l_&s."Hence, at P.ig?l‘ler angles ’%).Q-Z'racture becomes unstable.
} !

"-._ b E
s o, o
| | S
Solution to Question 5: - ™ '
5. e,
H'h' = -
The history of fall and hip injury{_'i-ﬁ-'hn elderly patient along with the radiological findings of a
broken Shenton's line is s1}f§_§s_:five of a neck_'_'af femur fracture. In this condition, the attitude of

the leg will be shortened a1 externalql_}_{:l';'bt'élted and movements of the hip joint will be painful.
A plain radiogragl_aglg;)show th%{oﬁ:)‘wing features:

* Fracture ].i'fle_ ‘iﬁn the neck of _t:emur

« External fotation of the<femur with the lesser trochanter appearing more prominent

* Displacement of the greater trochanter

* Break in the trabecular stream

* Break in Shenton's line
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Solution to Question 6:
Q __1‘_5‘ .

s o
The given scenario and X-ray uggestive qkf:n_’g t-sided fra.c_Jrure neck of femur, Garden stage
IV. Since the patient is &g‘t',_6]§}ears with é‘!ﬁé‘tmg arthril%ibs{"bhe best choice of treatment is total hip

arthroplasty.

':-'t" '“h._"E"
In the absence of arthritis, fractpére'-:ﬁe"ck of fen}Eiﬁrpatients &gt;65 years, is treated by
hemiarthroplasty. oy “

&2

L=
The image given below @vs total hip a.ql’t-?l"roplasty done for fracture neck of femur.

Solution to Question 7:
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The most commonly used equipment for internal fixation of fracture neck of femur in young
adults is multiple cannulated cancellous screws.

The radiograph given below shows internal fixation of the neck of femur fracture with cannulated
cancellous screws.

- e ;

s ) o
Option B: Dynamic hip screw_is used in sgm:bl"bases of fracture neck of femur and for the internal
fixation of the intertrochanteric fractu£§§. ‘The image '.bé:'lbw shows a dynamic hip screw.

| e I-.‘"

Option C: Austin Moore's implant is an older implant used in unipolar hemiarthroplasty.

Option D: Herbert screw is used in bridging a scaphoid fracture.

Solution to Question 8:
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In the given clinical scenario with a 3-week old femoral head fracture, the next step will be to
do an MRI hip. This is to evaluate the femoral head for compromise in the blood supply.

Treatment of the femoral head fracture depends on the findings seen on an MRI:

» Femoral head shows compromised blood supply - reduction with fibular bone graft or muscle
pedicle graft

 Femoral head shows signs of osteonecrosis and acetabulum is normal - hemiarthroplasty

» Femoral head is normal but the fracture is nearly vertical (can develop to non-union)
- osteotomy

The image given below shows osteonecrosis of the femoral head seen on an MRI.

D o
_-qcf‘ o
o, '1_.'1-
Solution to Ql'b,esfion 9: _‘EL'

The given clinical scenario is suggestive of a 1-month-old Pauwel's type III fracture (&gt;50°),
which is nearly vertical and has an increased chance of non-union. Hence, the best management
would be to compress the fractured ends by Mc Murray's osteotomy and internal fixation.

Solution to Question 10:

In McMurray's osteotomy, the distal fragment is displaced medially and is abducted. This converts
shearing stresses at the fracture site to compressive forces promoting faster healing.

McMurray's osteotomy is an oblique osteotomy directed medially upwards at the
inter-trochanteric region. It is based on the biomechanical principle. After the medial
displacement of the femur, the weight-bearing line passes from the head to the distal fragment. It,
therefore, bypasses the fracture site.
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Line of weight-bearing

Distal fragment displaced
medially and abducted

'L_'r
o e
L
: l...::\.\_-h- ."-\.-
O o O
o ,'m_:'_ o
Solution to Question 11: -4 b e o
-"--\.I b I._ e

)

The given clinical scenario is suglé’estive of nenzunion of femerakneck fracture after ORIF, as there
. . . = o= . “r . . .

is no evidence of healing Q—llz_months post“operatively. Lack of cambium layer in the periosteum
of neck of femur is one of the causes ofnori-union. ="

| C
o™y

Causes for non-union in the neck,_s;ﬂfémur fracl;'.ure are as follows:
* Inadequate blood supply q_f fetnoral head
» Since the fracture is p;}_tf}i articular, t-ltg synov1a1 fluid interferes with fracture healing.
* Lack of the canﬂ)@;\'fayer of pghlc}steum which produces the callus
. Inadequa];&: reductlon anq_'pbor internal fixation

. ey
« Improper immobilization'

The image given below shows (a) non-union of neck of femur fracture, (b) osteotomy to correct the
non-union, (c¢) 5 months post-osteotomy with healed fracture.
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. . . R - 4 % :

Solution to Question 12: . 4__11 ,;I."I h{ﬁ
The radiograph shows a fractu-l;'__éhl"l-eck of the- fgmur Non- unlo.lg| is a complication of this fracture,
not malunion. ,_-_II.,_ o i) A

. i

Malunion is a complication of inter-tlj,ds.a\anterlc fl;ehcl_tures.
o

Complications of fracture neck ofithe femur are:”

P, Ty e e
* Avascular necrosis (most,.fmnmon) -.,.__-._‘*-
 Non-union ) ﬁu.:‘“'.
. Osteonecrosisll .g_ﬂll"l'ﬂ"e femoral_{lé;'a may lead to secondary osteoarthritis after many years
Option B:-».tﬂ_ i-;flj'pacted fracture neck of femur, the patient may be able to walk.

Option D: Shortening of the limb is less than 1 inch in fracture neck of femur.

Solution to Question 13:

Avascular necrosis is a late complication of fracture neck of the femur, which can be diagnosed on
X-ray only after a few months to 2 years after the injury. Hence, MRI is the best investigation for
diagnosis.

The amount of vascular damage produced at the time of fracture determines the probability of the
development of osteonecrosis. In addition to this, the blood supply to the femoral head may also
be disrupted during internal fixation. Hence, avascular necrosis can also occur in united femur
fractures.

More proximally the fracture is located, worse is the prognosis. Hence, sub-capital fractures have
the worst prognosis.
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Patients with sickle cell disease are at an increased risk for developing avascular necrosis of the
femoral head.

Solution to Question 14

The given clinical scenario with the limb shortening &gt;1 inch and pronounced external
rotation is suggestive of inter-trochanteric fracture of the femur.
Differences between fracture neck of femur and inter-trochanteric fractures:

Option B: In fracture neck of femur, the limb is in slight external rotation and sho'E:;ening is &lt;1

inch. 5_{-‘; :
Option C: In femoral shaft fractures, the limb is shortened with displaced.Er__oifmal and distal
fragments. : "-.:"|I:I o
Yt
Option D: In anterior dislocation of the hip, the luﬂﬁ"l} externallz:-fetated. There may be a true
lengthening of the limb with the femoral headﬁg_ﬂ'fpable in the-groin. __._?‘1.
N, o e =

Age More than 50 years More than 60 years

Sex Common in females Common in males

Injury Trivial Significant

Ability to walk May walk Unable to walk

Pain Mild Severe

Swelling Nil Severe

Ecchymosis Nil Present

Tenderness In Scarpa's triangle On the greater trochanter

External rotation deformity | Less than 45 degrees More than 45 degrees (Latera

1 border of foot touches the b
ed)

Shortening Less than 1 inch More than 1 inch

Treatment Internal fixation always Can be managed in traction

Complications Avascular necrosis and Non- | Malunion

union

Solution to Question 15:

The given clinical scenario and the X-ray is suggestive of intertrochanteric fracture of the
left femur, which is best treated by closed reduction and internal fixation proximal femoral nail.

The image given below shows an intertrochanteric fracture corrected with proximal femoral nail.
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,i_":"“ N s
The intertrochanteric fractures of the femur.,gfr'_ﬁe treated bg'_':;"‘- 1'&‘! 3
i
« Internal fixation with: Hﬂ':' "“'-. "'?"
* Intramedullary implants - proximq]‘fémoral naﬁﬁq@gamma nag:-'.'"
 Extramedullary implants - %&mlc hip sc;;c:&'.'!' L.I
. o L
e Traction: {} 'E-' r
* Russell's traction *-".E" "?."'::1'
» Thomas splint "'l:,:'_"':-"'P '“‘I"'

Compared to the dyna 1p screw, thieii tramedullary fixation with proximal femoral nails have
smaller incisions, {1.3 sed bloodel:"'s ecreased femoral neck shortening and decreased risk of
infection. Y

an,_ Proximal Femoral nail with locking
and stabilisation scews
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Dynamic Hip screw

MO e

-
Russell's traction t}
|

C
&ﬁ ©MARROW

Thomas Splint

Length: 102 cm

©MARROW
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Solution to Question 16:

The given clinical scenario is suggestive of occult neck of femur fracture, as the X-ray is normal
but the attitude of the leg is abnormal. In such cases, MRI is the imaging study of choice.

Both CT and MRI can detect the presence of fracture neck of femur. However, MRI can
demonstrate the presence of soft tissue problems that can cause hip pain. It also does not expose
the patient to radiation. Hence, MRI is preferred over CT in the diagnosis of occult femoral neck
fractures. >

Technetium bone scan is an older method to detect occult fractures. They ar I s'specific and
may not show the presence of fracture if performed within $§—72 hours aq_c_l- in osteopenic bones.
o

T :
0 .}

Solution to Question 17: -:_- &) oL

L1 =)
| ol -4 'H.\_
1._\'\'\-\.
In the fracture of midshaft of the femu ﬂre distal f ag'l-nent is add{c_t'ed as the adductors and the

gastrocnemius are attached to th_l__ e lower part of fernur.

The proximal fragment is ﬂext;a and extem,a.lly rotated as .t-he gluteus medius and iliopsoas
muscles are attached to the upper part-.pt"‘f-emur &

Flexors
(llio-psoas)
- Abductors
L

" \|
i =k g
L™
"-._\_ Proximal fragment I

Abduction and
external rotation

Adductors
Distal fragment

Adduction
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Site of fracture

Displacement of the proximal
segment

Displacement of distal fragm
ent

Proximal femoral shaft fractu | Flexed, abducted and externa | Adducted
res Ily rotated
Mid-shaft femoral fractures Flexed and externally rotated | Adducted

with minimal abduction

W
8
T

Solution to Question 18:

From the given options, maximum shortening of the lower limb is seen in the Inter-trochanteric

fracture femur.

O
ﬁf_":

Distal femoral shaft fractures | Adducted Tilted by gastrocnemius pull
ey O

-I:_:"-.

Overall, the maximum shortening of lower limbs is seen in posterior dislocation of the hip
followed by Inter-trochanteric fracture femur.

Solution to Question 19:

The above radiograph shows a fracture in the shaft of femur with the displacement of fractured
ends. The preferred method of treatment in this condition is an intramedullary nail with locking

SCrews.

Option A: Plating can be done in cases of comminuted fractures.

174
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Option C: External fixation is preferred in the treatment of severe open injuries, or when there is a
severe bone loss that may require a bone graft.

Option D: Thomas splint is used in the emergency treatment of shaft of femur fracture and some
supracondylar fractures.

The main indications for traction are:
(1) fractures in children
(2) contraindications to anaesthesia or surgery

(3) lack of suitable skill or facilities for internal fixation

Solution to Question 20: d,,_ "-:;'-
The preferred treatment in children of ages 5-10 yege_ug:%lth fracture shaft of the femur is elastic
intramedullary nailing. ) -.__"a. : "L

The image given below shows fracture shaﬂ..lbftfemur treateq:.\mth elastlc. {n.tramedullary nailing.

Solution to Question 21:

In this clinical scenario, the presence of reduced SpO2 and altered mental status in a patient
presenting within 72 hours following a long bone fracture suggests the diagnosis of a fat
embolism.

Fat embolism is caused by the fat globules originating from the bone marrow following the
fracture of long bones. Clinical features of fat embolism are usually seen within 72 hours. They
include tachycardia, fever, breathlessness, petechiae, confusion,and restlessness. Gurd's criteria is
used for the diagnosis of fat embolism syndrome.
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There is no specific diagnostic test for fat embolism. However, urine analysis to detect fat globules
and monitoring of blood pOz2 levels are conducted.

The management of fat embolism primarily involves supportive care, including oxygen therapy
and prompt stabilization of long-bone fractures.

Option A: Pulmonary embolism most commonly occurs as a result of thrombi from deep vein
thrombosis of the leg.

Option C: Acute respiratory distress syndrome is diagnosed using the Berlin's criteria. All four of
the following conditions must be met:

» It develops within 1 week of clinical insult or worsening respiratory symptoms.

* Chest radiograph shows bilateral opacities consistent with pulmonary edema, T}{e'se'opacities
are not fully explained by effusions, lobar or lung collapse, or nodules. e

 The edema is not due to cardiac failure, or fluid overloai_i_h: - % .

* There is impaired oxygenation. The ratio of arterial b)-Zygen partial pressure to the fraction of
inspired oxygen (PaO2/FiO2) is < 300 mmHg as ,aqsessed on 5 ¢m H20 of pO§1t1ve end-expiratory
pressure (PEEP). o 1 |

Option D: Occult pneumothorax is a condrtlon that is_ not suspected on the basis of the symptoms
or plain radiography, but is detected—-wath CT imaging: It usually fo"llows a thoracic injury.

T

Solution to Question 22: Wy
.l'. i 1 '\-
Fat globules in sputum is a miner criterion for-diagnosing fat embolism.

il g |

C
-
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Injuries of knee, leg and foot

Question 1:

Insall-Salvati index is associated with which of the following bones?

a) Tibia
b) Patella
c) Fibula
d) Femur "
-,'I-\‘_ N,
iy o = W,
L \
T ,
Question 2: - W

Which of the following is the most common type of Rafeﬂar fracture?

-.-\.l‘"-l.

™ (" P

a) Polar N, i C
b) Transverse . e ™

3 e e
c) Comminuted displaced e Wy
d) Comminuted undisplaced_ 7% "

L ol
-II_'*- !
) —\.\_:'\"'\..- "-\._:' A
Question 3: 5 LN
T -"'\.

177

A 25-year- old 'mal% presente'd to the emergency department with pain and swelling of the
right knee. The radlograph showed the following finding. What is the best treatment for the
given condition?
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a) Tension band wiring with K-wires

b) Tension band wiring with cancellous s'égt_z_ws

o
c) Cylinder cast '»{-1“5., ;.;:,__ﬁ
) Patellectomy ._II & {{"‘I‘" s
Question 4: _E,':—:“l --':|F

o 2
A radiograph of a patient .@fuh knee pai Eﬂowing an RTA revealed a floating knee. Which of
the following injuries ate likely to cause this condition?

A

a) Fractur of-lfgi';;:('ar end ofég\n}ur and dislocation of patella
b) Fractu;é"of lower end‘(;"ﬂ femur and upper end of tibia
c) Complete tear of medial and lateral collateral ligaments

d) Complete tear of anterior and posterior cruciate ligaments

Question 5:

A pedestrian was brought to the casualty after being hit by the bumper of a car. X-ray showed
a fracture of the lateral condyle of the tibia. What is the mechanism of injury causing this
fracture?

a) Valgus force

b) Varus force

¢) Combination of axial loading and valgus force
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d) Combination of axial loading and varus force

Question 6:

Which of the following fractures is also known as Hoffa fracture?

a) Fracture neck of fibula
b) Comminuted fracture of patella
c) Fracture of tibial condyles

d) Fracture of femoral condyles N, >

Question 7: W, C
n -..\"'.\- o :l\.l.
A patient presented with severe ankle pain;and-inability t6 _Bear weight following a motor
vehicle accident. X-ray showed an intra-artieular fractiire of the distal tibia. What is the
. A,

diagnosis? bl Gt e
a) Tillaux fracture
b) Rolando's fracture

c) Hutchinson fracture % &

d) Pilon fracture

Question 8: O o
™ oy, Y
5 L

'H. 5 %
A middle-aged woman was f')rought to the emergency ward following a road traffic accident.
Radiograph of the patient revealed a displaced fracture of the right tibial shaft. What is the
preferred treatment for the given condition?
a) Compression plating
b) Skeletal traction
c) Open intramedullary nailing

d) Closed intramedullary nailing

Question 9:

A 28-yr old man has recently finished a half- marathon. He complains of pain along the
anterior and medial aspect of the tibia which increases on jogging &amp; walking for a long
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time. Plain X-Ray radiograph of the leg was found to be normal. What is the probable
diagnosis?

a) Jones fracture
b) Shin splint
c) Lisfranc fracture

d) Nutcracker fracture

Question 10: o1

Which of the following structures are injured in patients with trimalleolar fracture of the
ankle? P, % A

e W

a) Medial malleolus, lateral malleolus, posterior _a§_f>'ed of tibia =, b
P "
b) Medial malleolus, lateral malleolus, anterior-aspect of tibi_él'
c) Medial malleolus, lateral malleolus, head of the tal.u_s: : i

g,
d) Medial malleolus, lateral malleolus, neck of the talus
[t E N . ':1 i

3 !

Question 11: 0
, ¥ Ly

A man presents to the emergqﬁcy departme:ﬂt- with severe pain after twisting his ankle while
playing football. Ottawq.anle rules will,be used in this patient to

. o
a) Decide on the-type of reduction”

b) Decide,(_}n immediate vg.delayed treatment
c) Determine the need for an ankle radiograph

d) Determine the investigation of choice

Question 12:

March fracture is seen in the of second metatarsal bone.

a) Head
b) Neck
c) Shaft
d) Base
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Question 13:

Which of the following ligaments is most commonly injured in ankle sprains?
a) Deltoid ligament
b) Spring ligament
c) Anterior talofibular ligament

d) Medial talofibular ligament

Question 14: o,

|1 F
A man presented with severe pain over his foot after an.,IEfA. Examipé"tl'fb'n revealed
tenderness and swelling over the dorsum of his rn_iqaﬂ;bt. X-ray showed a displaced fracture

of the neck of the talus. What is the likely dia%.np,'sis’? A ™
E - B L q :
a) Cotton's fracture {8 1..-.'%. = O W
i - e
b) Pott's fracture ! L .;_'-_-' j,_::“
-H. oy . I. L™
c) Aviator's fracture St ) =
0 "y -
d) Tillaux fracture £ " s
| I_.\._-\. g N
= 1H:' 3 ‘.-.'-
i -u.__\"': '::..l : —_"'\-I-II'.
Question 15: % Wy
i ]

A man was treated fi &ﬂacturedg&eﬁk of the talus 6 weeks back. During a follow-up visit, an
x-ray was done and is given be}_q_v{f". What does this indicate?
i ly
L . !
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a) Intact blood supply
b) Avascular necrosis
c) Delayed union

d) Osteoarthritis

Question 16:

Identify the angle shown in the image given below.

a) Neutral angle_ .} Lh

b) Gissang-,a;n'gie. oy
"

c) Kite's angle

d) Bohler’s angle
Question 17:

The radiograph of a patient with a history of an injury to the foot is given below. What is the
most likely diagnosis?
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a) Charcot’s fracture

o~ o
b) Lisfranc’s dislocation -._'E'h" ,.__ﬂ:"- = . v
y W,
c) Jones' fracture _h‘:-.,:‘-.h“:'l- 5..;'_-";. > c ?-.{h
d) Metatarsal fracture _.:;I'-,:_* - *-J‘-l.: y Fs e 28
xS 7y
o O
Question 18: o "
N

i
A ballet dancer came to thg:iasualty w‘iﬂl‘:‘ske"vere pain on the lateral aspect of her foot.
Radiograph revealed ﬁf'r%'cture in ZQ,'I;E I'of the fifth metatarsal. What is the likely diagnosis?

-~
a) Jones’ fracture {..:1_.""
b) Pseudo.‘:Tones fracture

c) Stress fracture

d) Pott's fracture

Answer Key

Question No. Correct Option

b
b
a
b

AWM |

183 Sold by @itachibot



Q| T |ajlala|lo

[N
[N
O

[y
N
(e

13 (o
".:'r
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15 a ’
16 d
17 b
h
18 b L
{8 1-.‘& g o
— ..Hx_'
n-"*-:l, i '-."-I o
-Betalled,‘EXpIanatLQrTs
_u' % -'-
Solution to Question 1: ;_-_'Lv" Oy
-1 -

1%
The Insall-Salvati index is used““f(‘)r the detern,’_hnatlon of patellar height.

It is the ratio of the patel__}a 'tendon len, %‘-Jt.h (LT) to the length of the patella (LP). It can be measured
from a lateral radlog‘rﬁ-;__\)'h of the knee“‘n

* Ratio between Q'-é' and 1.2 - nprmal
* Ratio abb.?e 1. 2 high l;(_l_.l_'ig patella (patella alta)
* Ratio below 0.8 - low lying patella (patella baja)

The high and low-lying patella are usually associated with anterior knee pain and recurrent
dislocations of the patella.

The image below is the radiograph of the knee showing the calculation of Insall-Salvati index.
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Langth of the
patella (LP)

T
: . A i L
lution ion 2: y A W
Solution to Questio “1.,'_‘7"'" :-;x' . N
Transverse fractures are the mosticommon ty,Ees of patellar ﬁ#ct{lres.
iy o,
Patellar fractures are classified as: 8 o ,_-_1-":""'
_ F
« Transverse ,;_-'_"‘" s &
.._: . : ,'.'.i-
* Vertical ek ")
C &
* Polar L b )
SR
» Comminuted fracu"l_f;,g' w4

o~ L .
These fracturgﬂmﬁ'hy be elthel:_ undisplaced or displaced.

The tendo"'ltbf the quadric:é;s: muscle is attached to the upper surface of the patella. These
fractures are usually caused by the excessive pull of the quadriceps muscle, either due to excessive
contractions or sudden resisted extension of the knee.

Solution to Question 3:

The radiograph shows a displaced patellar fracture. The best treatment for the given condition is
tension band wiring with K- wires. In this method, two K-wires are used to transfix the reduced
patellar fragments and a flexible wire is looped around them tightly.
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Treatment options for patellar fracture are: .':- > ) >

* Undisplaced patellar fractures with mlnlmal joint 1nc0ng-ru1ty and 1ntact extensor retinaculum

- cylinder cast -~ Y W
Y H" fe % H_":-'
» Displaced patellar fractures - tei"ls1on band wmng .

-\_‘-

* Severely comminuted frac-tu-res with dlfﬁgulty in redugmg fragments - patellectomy

Note: Tension band wiring with canceﬂ’ous screw is done when compressive forces are also needed

along with tensile forces to resmt-thé dlsplacemeht of fractures e. g., olecranon fractures.
W 5
‘: |.\_ { -. -
b 3

¢
=

. s
Solution to Questioni4: £

r - . ) -'.h-.h 3 . . .
Fracture e@ow%r end of _f_emur and upper end of tibia can result in a floating knee.
|

It refers to the knee that is separated from the femur and tibia. It usually results from motor
vehicle accidents.

Solution to Question 5:

The mechanism of injury in the fracture of the lateral condyle of the tibia is a combination of axial
loading and valgus force.

The lateral condyle fractures usually occur when the bumper of a vehicle strikes the pedestrian's
knee. The weight of the person is the axial force, and the lateral blow by the vehicle is the valgus
force acting on the tibial condyle. These forces together lead to the crushing of the lateral tibial
condyle by the lateral femoral condyle.
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| |
Axial force

Valgus
force

Fracture

1
St stri kv:: ‘:I?av::llcelztrian 1;_.:' ":_'I
N R
il A LY
I|;q_h:.ll" |__"-'H' =
._ ?Ihh _"\-\.\_ __:| i, .'q.:'.-
| K -, i !
' i : e 4 WS
Solution to Question 6: ",_'“T'“:'L 3 aﬁ ?::‘*

Hoffa fracture is the 1ntraa1'tlcq_l'§'i‘ fracture of femoral condylﬂ&{' in a coronal plane. These are a
variant of supracondylar f{act_ﬁ-res ,_"H:_“ s

The given image shows medlolateral 1_;&.:110graphs ft}re ‘knee joints showing a bilateral Hoffa
fracture of the medial femoral cggldil'e (A) rlglrIlE-_knEe (B) left knee.

Solution to Question 7:

Pilon fracture refers to a comminuted intra-articular fracture of the distal tibia.

187 Sold by @itachibot



These fractures are most often due to high-energy trauma such as a motor vehicle accident or a
fall from a height.

The below image shows Pilon fracture.

ﬁ"-\. I E.b':::.l__l.‘l.
Option A: Tillaux fracture is avghfh)n fracture ijﬁe tibia by the-anterior tibiofibular

ligament. common in childr usual injdties of the io._-mng ankle. Fragment is the lateral part
of the epiphysis and the injury is therqf:)r Salter—Harris type 3 fracture.

Option B: Rolando's fracture i is an-.u#h*a artlculaf,c%mmmuted fracture of the base of the first

metacarpal with a T or Y confj tion. _r:..'|
Option C: Hutchinson fI@u"fe is a frac ‘Ell"ke of the radial styloid.
{l.':l '-._'-
A &
.

~y o
Solution to Qj:b,esfion 8: -.5:?

Closed intramedullary nailing is the preferred treatment for a displaced fracture of the tibial shaft.

Undisplaced fractures can be treated by closed reduction with full length cast from the upper
thigh to the metatarsals. After 4-6 weeks when the fractures become sticky, the above-knee cast is
removed and replaced by the below-knee cast (patellar tendon bearing cast).

Solution to Question 9:

The given clinical scenario, with a history of lower limb overuse (marathon running) and pain
along the medial tibial border which increases with activity (jogging and long walks), along with a
normal radiograph, suggests medial tibial stress syndrome (MTSS), also known as shin splints.

MTSS is a stress injury of the tibia which occurs due to the frequent overuse of lower limbs. It is
commonly seen in athletes and military personnel.
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Exercise-induced pain along the distal two-thirds of the medial tibial border is typical. Since it is a
stress injury, the radiograph of the leg appears normal.

Management is mainly conservative with rest and activity modification with less repetitive and
load-bearing exercises.

Solution to Question 10:
The structures injured in a trimalleolar fracture of the ankle (Cotton's fracture) are medial
and lateral malleoli with the posterior aspect of the tibia.

The posterior aspect of the distal tibia contains a bony projection known as the posterior
malleolus.

Fracture of the ipsilateral medial and lateral malleoli i is, khown as a blma-lleolar fracture (Pott's
fracture). W

Ankle fractures are unstable fractures and usually'requlre suygical fixation with-open reduction
and internal fixation (ORIF).

Solution to Question 11: 2l N ™

Ottawa ankle rules are used in patient's- with anklejnjuries to determine the need for radiographs.
A radiograph of the ankle is suggésted if there is:
* Pain around the malleola:r zone X

* Bone tenderness at the posterlor edg-e ‘or tip of the lateral or medial malleolus/ base of the 5th
metatarsal bone i

* An 1nab1.11.ty t(tbear welght nhmedlately after the injury

* Inability to walk 4 steps 1n the emergency department

Solution to Question 12:

March fracture/stress fracture is seen most commonly in the neck of the second metatarsal bone.

It results from long, repeated stresses like prolonged walking or running, usually seen in military
men, athletes, and dancers. They may complain of gradual onset of pain over the 2nd metatarsal
neck starting 2-4 weeks after the beginning of stressors. On examination, a tender lump may be
noted. The x-ray may be normal initially but later show a hairline crack. After a period of 4-6
weeks, a mass of callus can be identified.

Management: Reduction and splinting are not necessary as it is an undisplaced fracture. Normal
walking is permitted while using an elastic bandage on the forefoot.

The below image shows a March fracture of the second metatarsal bone.
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-\.\_"'\_

Note: According to Campbell orthopedics (1 h__e"&ltlon) in Mar’e.'h fractures pa'uents often note the
gradual onset of pain directly over the seéo?l’l%‘metatarsa].‘lh_u?é'k region. In Uptodate, it is
mentioned that many of the stress fractures occur in-the‘second me.tx_t.a'rsal shaft, especially at the
neck. Hence, neck is considered.a more'correct aas'wer than shafﬁ'-..

Solution to Question 13: '.:_. -
The anterior talofibular llgagg"bnt of the latelg_a-l" ligament complex is most commonly injured in
ankle sprains. __::_ 1 b

Ankle sprains are t e.';'ost comn ﬁ?ype of sports-related injury. It is caused due to excessive
loading on the joim when the %nkle is in inversion and plantar flexion.
1 e

=\ !
5 e
Solution to Question 14:
The given scenario and x-ray showing a fracture of the neck of the talus point to a diagnosis of

aviator's fracture.

These fractures most commonly occur following a high-energy injury causing forced dorsiflexion
with axial load. They can be further classified using Hawkin's classification:

» Type I - Undisplaced

* Type II - Subtalar dislocation

* Type III - Subtalar and tibiotalar dislocation

* Type IV - Subtalar, tibiotalar, and talonavicular dislocation

Undisplaced fractures are managed conservatively in a short leg cast for 8-12 weeks and a
non-weight bearing cast for 6 weeks. Hawkin's type II-IV are managed by open reduction with
internal fixation (ORIF).
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The below image shows the Hawkins classification of talar neck fractures.

Z :\ é ‘ >

Type | Type Il
Undisplaced Subtalar dislocation

A
CE>S= Qg, y_.\ 2°

Tvpe Il pe IV
Subtalar and tibiotalar bubl"\lnr tibiotalar, ar '\d
dislocation talonavicular dislocatic

Solution to Question 15: :-1-1 b ™ L

L= =

i
The radiograph shows the'-p-g.ésence of Q}lbhhondral luce_I_'lc"y which is indicative of intact blood
supply to the talus. This is known as ;h_g‘-Hawkms élg_ﬂ

The presence of this sign excludes,the comphcaﬁ'on of avascular necrosis of the body of the
talus. It is usually seen 6 Wq}s after of the f_raéture

Complications of fractu{e)of the talqg__ﬁ-a.;e
* Osteoarthritis Qf-{_rhe‘%btalar jqjh:t‘-' most common

. Avascular_{.leenosm of bod?ofi"the talus
e Malunion

The below radiograph shows the presence of subchondral lucency or Hawkins sign.

191 Sold by @itachibot



Hawkin’s sign

gl

Solution to Question 16: 0 ' Y
i ik =y
W) L s
The angle shown in the radiograph is Bohler's angle which ismused in the assessment of calcaneum
fractures. j e ) A

- K

-I .l I.h -' .- . . .
It is the angle formed by two lines that.are tangents-te.the highest points of the anterior and
posterior facets of the calcaneum fespectively. r{his angle is decreased in calcaneal fractures.

CT is the investigation of cheiee for suspected tarsal fractures. Assessment of the bone cortex is
best done by CT. Whereas stress fractures.or occult fractures are best assessed by MRL.
kT |

5 Tangent from the
posterior facet

A neutral triangle is an area inside the calcaneum, that contains a relatively less amount of
trabecular bone. Hence, it is more prone to calcaneal fractures.
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Neutral triangle

b |

. e . . F )y Y ha
Option B: The critical angle of Gissane is formpd‘bhif the dowml\;é'rh and upward slopes of the
superior surface of the calcaneum. It is ig‘ci‘t‘ehé“séd in intEa@_\_rTﬂ:ular frac:cll.Li'e"of the calcaneum.

5

Option C: Kite's angle is the angle between the long axis of the talus and the long axis of the
calcaneum. The normal Kite's angle is 30-55 degrees. In CTEV, the Kite's angle is less than 25
degrees.
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Solution to Question 17: g /o 0 o
1'!. = &
The given radiograph showin t‘_%‘eture and djf-l@cation in the.l_;{ear’sometatarsal region points to
a diagnosis of Lisfranc's fr,@}@e—dislocatié‘:{_."‘. ™

The base of the second metatarsal bagh-}s dislocatqﬁcql_{-l:-bni- the middle cuneiform resulting in
the widening of the first interme_:t,;ratg'f'Sal space, ;-

N

Chopart's fracture-dislocati n'is I‘cc'he disloc_atj_'c;r";' of the midtarsal joint of the foot. It is associated
. ™ .
with the fractures of thq_&g'ricaneum, cg}i-(-)'id, and navicular bones.
g N

Solution to Question 18:
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The given scenario and radiograph showing a fracture in zone I of the fifth metatarsal point to
a pseudo-Jones fracture.

The proximal part of the fifth metatarsal can be divided into three zones:

* Zone I - proximal to the fourth and fifth intermetatarsal articulation. Avulsion fractures or
pseudo-Jones fractures occur in this zone

» Zone II - involves the area of the shaft which articulates with the fourth metatarsal bone. True
Jones fractures occur in this zone

« Zone III - distal to the fourth and fifth intermetatarsal articulation. Stress fractures occur in this
zone
Fractures of fifth metatarsal ._:"'-.,_h_-'
F

Articulation of 4th and 5th metatarsals
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AVN and Regional conditions of lower limb

Question 1:

Which of the following parts of bones are least likely to undergo to avascular necrosis?

a) Neck of femur

b) Proximal pole of scaphoid
c) Body of talus 5
d) Head of humerus

Question 2: “ O _..ﬁ

Patients with which of the following conditions are at: an 1ncreased rtsk of developing
avascular necrosis of the femoral head’?"' e -_-.,.

a) Tay-Sachs disease \ y AN o

b) Sarcoidosis s

c) Syphilis 2 2 N
Mo N
d) HIV o) ;
L
_\_-.\_.\'\- gt |
-.ll 3
Question 3: & N
i = A ™ ™

iy
'H. 5
A 47-year-old woman preser"lts with pain in the right hip during ambulation for the past few
months. There is no history of trauma. An X-ray done is shown below. Which of the following
is the most sensitive investigation to confirm the diagnosis of this condition?
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a) MRI scan

b) CT scan
c) DEXA scan
d) Tc bone scan
o
ol
uestion 4: -~ &
Q . 3

oy,
o™ e

An overweight man (90 kgz:ibresented ?h complaints of not being able to squat and rest
pain of left hip for 6 &lhs duratiej_f."* e had a past history of steroid and creatine use. His
X-ray revealed d @}rgtion of th"? ‘articular surface of femoral head with the presence of
subchondral,gysts‘and positt?e%rescent sign. His MRI is suggestive of marrow edema. What
is your diagnosis? 5

a) Tuberculosis of hip

b) Fracture neck of femur

c¢) Osteochondroma of femur

d) Osteonecrosis of femoral head

Question 5:

Freiberg osteochondritis affects which of the following bones?

a) Tibial tuberosity
b) Calcaneum apophysis

c¢) Body of talus

197 Sold by @itachibot



d) 2nd metatarsal head

Question 6:

Haglund deformity is seen around which of the following joints?

a) Knee

b) Ankle
c) Wrist
d) Elbow b,

Question 7: o

Osgood-Schlatter disease involves which one’ ofthe follqwi-l_]:g;?

- i1

a) Talus oy A
! %,
b) Calcaneum
c) Ring epiphysis of vertebra - : X

d) Tibial tuberosity P ' W™

uestion 8: % o)

Q ol .l.:.h'l H-h‘l. A
A young patient presents with cofhplalnts of episodes of sudden locking of the right knee.
There is no h{s-tory of traum'a X- -ray of the knee joint reveals the presence of a loose body
around the joint. What is the most likely cause for his presentation?

a) Osteoarthritis

b) Hemarthrosis

c¢) Tuberculous arthritis

d) Osteochondritis dissecans

Question 9:

What is the most common site of osteochondritis dissecans of the knee?

a) Lateral part of medial femoral condyle

b) Medial part of lateral femoral condyle
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c) Lateral part of medial tibial condyle
d) Medial part of lateral tibial condyle

Question 10:

Which of the following is not a feature of chondromalacia patellae?

a) Anterior knee pain is common
b) Theatre sign is seen

c) Associated with low Q angle

d) Caused by mechanical stress to patellofemoral joint
iy I'l_'
e
: '|_: % ; |
; . Y L%
Question 11: L, 0
_I'-I : - %
Where is Baker's cyst seen? L ' N
L ""-l. L 1_-.'"'\-
4 )
a) First intermetatarsal space s 1 C A
d -\..'- F .
b) Second intermetatarsal-space ) e
c) Knee C " " _'-" :
d) Hip L 3"
i {
ot )
_ Q &
Question 12: ) Nl

-\._"'\_.\'

What is jumpé"l*'sinee? o ._
a) Apophysitis of insertion of tibial tubercle leading to tendinitis
b) Loose bodies in the knee joint

c) Patellar tendonitis at the tendo-osseous junction of patella

d) Habitual dislocation of the patella

Question 13:

A 45-year old patient who is a known case of rheumatoid arthritis presented to the clinic with

the following deformity. What is it called?
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a) Hallux valgus
b) Hallux varus
¢) Gout

d) Hammertoe

Question 14:

o
A diabetic patient was obqg’;rved to hav }E?'nmertoe deformities of the feet. What is the
underlying mechaniﬁg'f;f the sam@,_i‘i:-."F

&

a) Hypere enﬁlgg at the nﬁtﬂ:ﬁarsophalangeal joint
b) Flexior;"at the proxim'é‘iilinterphalangeal joint

c) Flexion at the distal interphalangeal joint

d) Flexion at the metatarsophalangeal joint

Question No. Correct Option

Answer Key

AWM |

a
d
a
d
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Detailed Ex__p}anatlonm 5
2 l."-\.\_l '\-\_ —.:l_ r 'n:'-'--
Solution to Question 1: ! o0 L

l.-'l "“--"
Of the following, the neck of the -{enui;q{s least hk'efy to undergp A?ascular Necrosis (AVN).
The fracture of the neck of thé:"'femur can mos”’t commonly:'oause AVN of the head of the femur.
e Y .\ S

i e

F
-".-

Solution to Question 2: o S

Patients with HIV ar *af‘;n increased.:r:'l'sk of developing avascular necrosis of the femoral head.
Etiology of ava§qua}" necrosis _(pﬁhiﬁ-w):

PHIV o5 o} Hf‘“"k

* Caisson's disease 4

» Sickle cell disease

» Hemoglobinopathies

» Hypercoagulable states (Protein C and S deficiency)
* Anti-phospholipids antibody syndrome

* Systemic lupus erythematosus

* Hyperlipidemia

* Gaucher's disease

* Steroids

 Radiotherapy

* Chemotherapy

» Alcohol excess

201 Sold by @itachibot



Avascular necrosis is found in Gaucher disease and not Tay Sachs disease. In Tay-Sachs disease,
there is an accumulation of gangliosides mainly in the nerve cells.

Solution to Question 3:

The radiograph shows flattening of the femoral head and degenerative changes associated
with avascular necrosis or osteonecrosis of the femoral head. The most sensitive investigation to
diagnose avascular necrosis is MRI.

MRI allows identification of avascular necrosis of the femoral head in earlier stages and also

determines the exact stage and extent of the pathologic process. . “'.I';:.:
The radiograph below shows the flattening of the femoral head in a patlent_'mh?h avascular
necrosis.

_ "'q.""'ul;::l ; -'.'l:'-

____l:l:'q.
)

The radiographic appearance of avascular necrosis of the femoral head may show the following
changes:
* Sclerosis of the femoral head
« Flattening or loss of sphericity of femoral head
* Crescent sign
« In severe stages, it may show femoral head collapse and arthritic changes in the joint

The image given below shows osteonecrosis of the femoral head seen on an MRI.
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lution ion 4: o o
Solution to Questio 5‘:"___{ 1;'7-" - o
The complaints of hip pain in ﬁbverweight-qmmn with a histo.l_?yrof long-term steroid use along
with the radiological findi]lgas',gf‘ subchond%g_;l"cysts and positive crescent sign in the femoral head
are characteristic of osteonecrosis of tﬁg__fe oral he_a;E-'_'- -
~n ¥

Avascular necrosis or osteonecrgﬁ_i;s:-i% a painfull bo.?l'eﬁ:'condition that results from diminished blood
supply mainly due to trauma'gr.non-traumatie‘etiologies. Alcohol, corticosteroids,
immunosuppressives, and.@ttotoxic drugs,*éither singly or in combination, are the most common
causes of non-traumati teonecro_sj%.-‘ﬂ“ he typical features are pain with movements in or near
the joint, click in j.gﬁ-nt, joint {ti__fﬁ'less, limping gait, and deformity. Restriction of movements is
also a feature _E{uihls condition,

i
An x-ray é:h'bws reactive ‘;v\sbone formation, increased radiolucency in the subchondral bone,
and a distorted articular surface. The crescent sign is a subchondral fracture overlying the necrotic
segment of the femoral head seen on radiography. MRI is the investigation of choice in early
disease. It allows the identification of AVN of the femoral head and also determines the exact
stage and extent of the pathologic process.
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Crescent sign

Avascular necrosis of femoral head

SR 2
Management is based on Ficat and Arlet ClaQ‘%fEatlon - |;_'_':|""- 1&‘# ;
= P
Oth ti O, '
er options: T ‘1:,,_

Option A: Tuberculosis of the hi -'L']l‘;racterlzegj(:1 alnful and Zé;’?ricted movements of the hip,
especially at night. The radio a%hlc findlngs ot appreci in the early stages. Later stages
show periarticular osteopq_g:.l} hazy an¢5 ular joint mrargins with a reduction in the joint
space, and wandering acetabulum. {} 'E:EJ

- 3

e e

1 X-ray normal, MRI +ve Conservative Bisphosphonates

2a X-ray: sclerosis, cysts, no coll | Conservative Bisphosphonates
apse

2b X-ray: crescent sign, no colla | Surgical decompressi | Core decompression
pse on
Collapse+loss of sphericity Surgical Osteotomy
Advanced arthritis Reconstructive Total hip replaceme

nt
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Option B: Fracture neck of femur is common q_l_éfaerly people’ after a trivial -}a'll due to
osteoporosis. Examination reveals tendell'hafss in the grgiq__iﬂ)ng with shortening and external
rotation of the leg. Xrays show a breakiin"Shenton’s liftie ‘and trabecgl_a..'i' stream, overriding of
greater trochanter so that it lies at"’eli_“;-ll'ével of the Eé'a of the fer@u"i', and external rotation of the

. . . i
femur is evident by prominent.lesser trochantxer. —_:' -
™ e e

Option C: Osteochondromas are common benign bone tumors commonly present in adolescents.
The lesions consist of a bony mass, often in the form of a stalk, produced by endochondral
ossification of a growing cartilaginous cap. They are usually painless. The common sites of
involvement are the distal femur, proximal tibia, and proximal humerus.
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H H - ™ H.l.
Solution to Question 5: : _Hll _,:—.I N
Freiberg osteochondritis affectiﬁte 2nd meta,ﬁr-:kl head. .__:' !

~
Osteochondritis or osteochegli'droms re eré‘-:i_"b the condlta__o-r'i'-where there is separation and necrosis

of small fragment of articular cartilagé.and bone. ""«.“"H' ]
e
i o . |,.
i ':'H o
™ OF
L
Solution to Question 6r.]“~} {,,.l

Haglund defor ‘h}}pump bu p'::'(')"r Mulholland deformity is seen around the ankle joint. It refers
to retrocaqu_n exostosw.;fbfmed at the posterosuperior aspect of the calcaneum.

retrocalcaneal bursa usu-‘ﬁy protects the Achilles tendon from the calcaneal tuberosity. But in
Haglund deformity, there is chronic inflammation of this retrocalcaneal bursa due to increased or
repetitive chafing between the tuberosity and Achilles tendon. Due to prolonged inflammation,
degenerative changes occur and osteophytes form within the tendon leading to calcification at the
site of the tendon insertion. This leads to deformity and pain symptoms.

Management is usually conservative, using a heel lift, silicone pads in closed shoes, ice
application, anti-inflammatory drugs, and stretching exercises of the calf.

The image below shows the Haglund deformity.

206 Sold by @itachibot



Haglund's deformity

7/ \

Mt

Haglund deformity

Retrocalcaneal
bursa

Bony
enlargement

o
"-.::;-._ “q.'ll.l ©MARROW

Solution to Question 7:

Osgood-Schlatter disease is the epiphysitis of the tibial tuberosity.

Solution to Question 8:

o

Osteochondritis dissecans is the most common cause of loose bodies in the knee joint of a young

individual.

Loose bodies are fragments of bone, cartilage, or fibrous tissue that are present within the joint

cavity. The common causes of loose bodies in the knee joint are:

* Osteochondritis dissecans (most common cause in young)

207

Sold by @itachibot



* Osteoarthritis (most common cause in old)

* Rheumatoid arthritis

¢ Charcot's disease

» Osteochondral fractures

* Synovial osteochondromatosis (associated with multiple loose bodies)
e Tubercular arthritis

» Foreign bodies like bullets, needles, and broken arthroscopic instruments.

-

Solution to Question 9:

The most common site of osteochondritis dissecans of thé‘ knee is thelateral part of the medial
femoral condyle. % \

Osteochondritis dissecans develops in the joint when a small; avascular, well-demarcated
fragment gets separated from the surrounding bone. It most'commonlyGecurs in the knee joint.

On examination, the patient feels pain-when the knée is medially rétated and then extended. On
. . . Y :. T -H. . .
the contrary, the pain is relieved'when the knee isiaterally rotated and then extended. This is

known as Wilson's sign. - - B
k

In the initial stages, it is tredted conservatively. In later'stages, it is treated either by removal of
the fragment or the cartilage repair te€chniques liké:microfracture techniques and autologous
cartilage implantation. W, 1

Solution to Questign10:
A low Q angle is not a featll:lfe of chondromalacia patellae, on the contrary, it has a high Q
angle (quadriceps angle).

Q angle is the angle made by the line of the quadriceps pull with the patellar tendon. The line of
quadriceps pull extends from the middle of the patella to the anterior superior iliac spine. Normal
range is 14-17 degrees. An angle of more than 20 degrees predisposes to anterior knee pain.

This condition is commonly seen in young women and athletes and is mainly caused due to the
mechanical overload of the patellofemoral joint.

Patients commonly present with anterior knee pain. The pain is increased by climbing stairs and
standing after prolonged sitting. This is known as the theatre sign or movie sign (pain and
stiffness after sitting for a long time in a theatre).

It can also be associated with knee swelling and catching sensation (not true locking) of the knee
joint.

It is treated conservatively by anti-inflammatory medications, avoiding stressful exercises, and
physiotherapy.
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- Anterior Superior
Niac Spine (ASIS)

QD -angle

i point
of patella

Ny u'
P A
L
AP Line ASIS to midpoint of patella
€ Line Tibial tubercle to mMidpoint of patella
i II-\..\.- ™ .'\'\-
ol i ™,
' L |5 L
I' ! : - -'H. - | & 'H:
Solution to Question 11: S 'y L

L .\_."-\.|l - I:-I. 1 _J-:_-

Baker's cyst or popliteal cyst is,seen in the knee., s )

F -\..'- F e
It is caused usually due to*t-h_.é‘distensiq.n 'EEbursae presentin the popliteal fossa or posterior
herniation of the synovial membrane 6f the knee joint. 1t usually develops as a consequence of
osteoarthritis, rheumatoid arthritis-and lesions ,'.of the menisci.

i oy

i =

. X
: , -.;f“ 2y
Solution to Question 12 ay

5

Jumper's lqleé'-is. the patel],f_ﬁ'-'te"ndonitis at the tendo-osseous junction of the patella.

, "y
It is due to the overuse of the patellofemoral extensor mechanism and is commonly seen in
athletes.

Solution to Question 13:
The deformity shown is the hallux valgus. It is caused due to the excessive lateral deviation of the
great toe with the prominence of the head of the first metatarsal.

It can be congenital or a consequence of rheumatoid arthritis or excessive usage of footwear with
narrow toe space.

On the contrary, hallux varus is the excessive medial deviation of the great toe.

209 Sold by @itachibot



Hallux varus Hallux valgus

'2-' ]
e
2
" -
Sl g
In gout, there is redness and swelling over th\e;._f“;r"kt metatal%mzl'i;}angeal j%'l'i}bht there is no
lateral deviation of the toe. ':.._E'h AN o {.:;'-..
Gout

&

Solution to Question 14:

Hammertoes deformities are due to the flexion at the proximal interphalangeal joint (PIP).

This is usually seen in neuromuscular diseases. In neuromuscular diseases where there is a loss of
function of intrinsic muscles of the foot (especially interossei), the flexor digitorum longus causes
increased flexion at the proximal interphalangeal joint.

Claw toe is characterized by hyperextension at the metatarsophalangeal (MTP) joint and flexion at
both IP joints (similar to claw hand)

Mallet toe is characterized by flexion deformity of the distal IP joint (similar to mallet finger).
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The image below shows hammertoes in a patient.

L A

Mallet toe

Floxion at distal interphalangeal joint

Hammer toe

Flexicorn at proxirmal interphalancgesal joint

CTlaw toe

‘{“Ha:: @

Flaxion at proximal and distal interphalangesal joints

EOMARROW

211 Sold by @itachibot



Injuries of spine

Question 1:

A patient was brought to the emergency department with an injury to the neck following a
road traffic accident. On examination, she was found to have decreased sensations over the
back of the scalp. Which nerve root has likely been injured in this patient?

a) C2 o1
b, e B
b) C3 eN
c) C4 o B
X %
d) C5 . '-: K
e : L %
| i o
W e T
Question 2: .- _h_-: 1 o "
P L { _:-.

A patient with a spinal injury prese-nts with deereased sensatlon over the radial aspect of the
forearm, thumb, and index finger. There is “weakness of Wrist extension on examination.

Which nerve root has been damaged here’? Ny A
a) C8 nlD 3
b) C5 o\ L
o s 1]
c) C6 g P s
d) C7 A0 v
i = A oy, N
L™ 5
Ty . L
Question 3:

A patient has decreased sensation over the medial part of the forearm around the elbow.
Which nerve root is involved here?

a) C8
b) C7
c)T1
d) Cé

Question 4:
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Which of these muscles can be tested to evaluate C5 root motor function in a patient with
spinal injury?

a) Trapezius

b) Biceps

c) Extensor carpi radialis longus

d) Triceps

Question 5: o1
%

e

Which of the following reflexes is commonly tested to detect spinal shogk ih‘a patient?

ol T =

a) Pupillary reflex . -.'.-':' [ >
b) Gag reflex 2 _-,,'ull-' | W ¥ ._:"'.
c) Abdominal reflex w3 - } A :
d) Bulbocavernous reflex L G __,_H. C I:-."_ % _~ _:._ 5
Yy Y =
Question 6: g w-_L'“. g

Which of the following is not ssgn_"i_n' a patiepz.véith-cauda equina syndrome?

a) Absent bulbocavernosuhlé-..féﬂex A o
b) Asymmetric saddh!é;ﬁl'lxe{ped aqg&h?i‘sié

c) Flaccid par_a_l_l_y.sis:_below the, }cn%eg

d) Exagge‘r;ted knee jerk: ._

Question 7:

Which of the following statements is false?

a) In automatic bladder, the level of injury is above S2
b) In automatic bladder, reflex center takes control
c) In autonomous bladder, residual urine is minimal

d) In autonomous bladder, the injury is LMN type

Question 8:
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Which of the following statements regarding whiplash injury is false?

a) It is a ligamentous injury of the cervical spine
b) Neck stiffness is a presenting symptom
c) X-ray shows vertebral fracture in most cases

d) There is hyperextension followed by flexion

Question 9:
Which of the following statements about SCIWORA is false? F.H___I'E-
A
a) It is a condition prevalent in the geriatric population [:?;'- -I'__'_"':E"
b) There is a temporary occlusion of vertebral arte§;.i|"Le;.g:--.""':"I E":'
3 (™
c) These lesions are mainly found in cervical %é’ Izj':"" |_-1'-,,
d) MRI is the gold standard investigatioq’l-@"}" AN 2 {..,_“‘-:"'
Ny 5
'\-\.h":-.l"al r ‘EI:-"I T E::.'-"'
Question 10: _ é’"& x_c,,:x o
‘1 t"" lz‘;‘:‘

Identify the radiographic view shown below. s

a) Open mouth view
b) Swimmer's view
c) Water’s view

d) Schuller's view
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Question 11:

An open mouth X-ray was performed in a patient suspected to have a Jefferson's fracture. The
transverse ligament is likely to be ruptured if the overhang of C1 over C2 is more than:

a) 13.1 mm
b) 3.4 mm
C) 11.1 mm
d) 6.9 mm
n, G Z
Question 12: x -~ "'F:'xj
~0 o

An unconscious road traffic accident victim was bmu'ght to the elnp_'e“rgency department. After
resuscitation and stabilization, a CT scan of thercprwcal spme‘-&“\'ras perforn’-iqd which is given

I_

2
below. What is the preferred management m‘*t is case? e - & W

a) Atlantoaxial fusion
b) Rigid cervical collar
c) Anterior decompression

d) Vertebroplasty

Question 13:

Which of the following statements about Hangman's fracture is false?
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a) It is fracture of pars interarticularis of atlas
b) Most fractures are minimally displaced
c) Most fractures can be managed conservatively

d) Neurological injury is less common

Question 14:

Which is the most dangerous type of odontoid fracture?

g
a) Type I o, o
b) Type II ay - .
c) Type III o, ~ i
d) Type IV £ oy o ,
L i L
- N " ol
Question 15: N _-.‘--. oY N

A patient in the ER was found 10 have subaxial cervical spine fractures. Which of the
following statements about the manag_e;?neﬁt of his condition is false?

% -

a) Cervical collar is preferred fgr_‘sfrigie-column injuries
L | e |
b) Management is based on*Anderson and*D’Alonzo classification
L \
c) Cervical collar can -b:e: {ised in some,two-column injuries

d) Operative trgee_itli'rént is preferred for three-column injuries
5 X C o
'H. 5 I_.

Question 16:

According to the Denis classification, which of the following is not included in the middle
column of the spine?

a) Posterior part of the vertebral body
b) Posterior part of the vertebral disc
c) Posterior part of the pedicles

d) Posterior longitudinal ligament

Question 17:

Which of the following is known as clay-shoveler’s fracture?
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a) Vertical compression injury of cervical spine
b) C-spine fracture with C6-C7 disc disruption
c) Avulsion fracture of C7 spinous process

d) Horizontal fracture in the cervical spine

Question 18:

A young man who got injured in the neck while diving is brought to the emergency. Which of
the following classifications systems is unlikely to be used to classify his 1nJury2’r 1

A
a) AO-Magerl classillcation . y
I::.I"l. ."':'.‘_.
b) Allen and Ferguson classification : _:'.,_:-, ; ._"1"'
~, c
c) Anderson and D’Alonzo classification :'- 1':-.;-."- .
iy .
d) Levine and Edwards classification ) e L & o
: _..:-_H"- - LN g
) . A
o et » i
Question 19: e 5 A
I "-\. ""-\.| 5, ':-l-l ==

A patient presents to you \NltT‘ii severe p_él.n in his lower"back after jumping from a height to
the ground level. His X-ray is glven_h'elow What 15'-your diagnosis?

a) Stable burst fracture
b) Unstable burst fracture
c) Compression fracture

d) Chance fracture
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Question 20:

A 30-year-old male patient accidentally fell from a ladder and sustained injuries to his back.

His spine X-ray reveals a stable anterior wedge compression fracture of T10 vertebra. He has

no neurological deficit. What would be the preferred management approach in this patient?
a) Early ORIF and bone fusion

b) Anterior decompression

External spin r 1
c) External spine support i-"."'-.."_-"zf
d) IV Dexamethasone L
X 2
AP AN
QO 2
uestion 21: Ty

e @
A 26-year-old patient sustained injuries @n he fell qfﬂ‘while placi‘l:{g"‘ll hts for Christmas on
the second floor. The CT scan of hisxkpibosacraksgﬂb is given gﬂbw. What is your

diagnosis? i x{_._h‘-. e -

a) Holdsworth fracture
b) Chance fracture
¢) Compression fracture

d) Burst fracture

Question 22:
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The X-ray of a patient with a spinal fracture following a road traffic accident is given below.
Which of the following statements about the injury seen is false?

=2 L a
=4 - W
a) It is an inherently stable hori oﬁ-té'i acture s-.;._lh T z-..
b) It is horizontal avulsion fraq. e of ve b(:a'i'bodles
c) It is seen in people wholwear a seat 1%"Wlth0ut sl}.?ﬂder harness
d) Associated abdominal i 1nJu1"1es'_E:-|lr asé‘;'een in 50&@.‘&hese injuries
ce 2
& N
.53,

Question 23: {E. al

A patient mth(d-ﬂ&?lologlca acture of the Lq vertebra is posted for a vertebroplasty. What
does this protedure 1nvolva'52

a) Strut grafting and internal fixation
b) Insertion of an anterior plate system to stabilize the vertebra
c¢) Injecting liquid bone cement into vertebra under high pressure

d) Restoring the height of a collapsed vertebral body by inflating a balloon

Answer Key

Question No. Correct Option
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2 c

3 c

4 b

5 d

6 d

7 c

8 c

9 a

10 a "
11 d H‘u_-'.:'“'
12 b =
13 a

14 b L
15 b -
16 c

17 c

18 a

19 c

20 c

21 d

22 a

23 c

At &
e, o o

Detailed Explanations

Solution to Question 1:
The nerve root likely injured in a patient having decreased sensation over the back of the scalp is
Ca.

Area of loss of sensation following nerve root injury varies depending upon level of nerve root as
follows:

* C2 injury leads to decreased sensation over the back of the scalp
* C3 injury leads to decreased sensation over the anterior aspect of the neck

* C4 injury leads to decreased sensation over the lateral aspect of the neck and inferiorly over
clavicles down to the rib space

* C5 injury leads to decreased sensation over the deltoid
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Sensory supply of head and neck

Trigeminal
nerve

@©MARROW

W =
™
e &

4\ g
The C6 nerve root has been d :?Iin this-q'l.a's_;}f loss of s 'El:(ll)n over the radial aspect of
forearm and weakened erig:gEitension. .,‘::'- El{:'-
2
-l
""';""-?. -*E,,"‘I"E
AT,

Decreased sensation d\@ he media?ﬁ,!l!nect of the forearm around the elbow is seen due to injury
to T1 nerve root, "'-.:I' {:':"'

T1is the n%:/'é’hlpot for the@‘tgory supply of the medial aspect of the forearm.
b wk

Solution to Question 2: “I‘"L

Solution to Question 3:
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Solution to Question 4:

The biceps muscle can be used to test the C5 root motor function. It causes elbow flexion.

In spine injuries, a full neurological examination is performed in all cases. Tests performed
for nerve root motor function are summarized in the table below.

Cs Biceps, Brachialis Elbow flexion !
Cé6 Extensor carpi radialis longu | Wrist extension
s and brevis
Cy Triceps Elbow extension
C8 Flexor digitorum profundus t | Flex middle distal phalanx
o the middle finger
T1 Abductor digiti minimi Abduct little finger
L2 Iliopsoas Flex hip
L3 Quadriceps Straighten knee
L4 Tibialis anterior Dorsiflex foot
Ls Extensor hallucis longus Dorsiflex big toe
S1 Gastrocnemius, Soleus Plantarflex foot
=% T
G
-
Solution to Quqat-ibxqﬁ' 5 .1_1""

The bulb(;'&avernous refléxiis commonly tested to detect spinal shock.

Spinal shock is the physiological dysfunction that follows structural injury to the spine. It
manifests as flaccidity, loss of sensation, and absence of reflexes below the level of the injury.

The primitive reflexes are absent in spinal shock. These include:

* Bulbocavernosus reflex (root value S2- S4): Tested by squeezing the penis in males or applying
pressure on the clitoris in females. The normal response is the contraction of the anal sphincter. If
the patient has in situ Foley's catheter, it can be gently pulled to test anal contraction in both
genders.

 Anal wink reflex (root value S2- S4): Tested by stroking the skin around the anus. The normal
response is the contraction of the anal sphincter.

Spinal shock usually lasts less than 48 hours and the reflexes return to normal. Resolution of
spinal shock is indicated by the return of the bulbocavernosus and the anal wink reflex.

The path of the bulbocavernosus reflex is depicted below.
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bocavernosus reflex

Afferent
pudendal So.sa

Squeazing sacral center
clitoris -

';-‘:: ]
: =
AW e
':"‘ g -.'::‘ -
h;,__.'?‘ L) A
AT - o
Solution to Question 6: ‘_5'."“:* _ﬁi‘ {;::'*
) i-g_lk ] -0
In cauda equina syndrome, the,hkfi’xee jerk is qusL_:, |__|"-r'
J-h

Causes for cauda equina synjlirbme 1ncL“ 5'1"- {l-j"-
+ Tumours of the spine : .E__';" "-::-'Ef
* Pott's disease t.?"i"’ : -.:-'ﬁ
* Protrusion of disc W ""'-.ﬁ""t

» Fracture-dislocati n"';i‘ the thoracd_iﬂl\‘:r}bar spine.

Initially, there is.sa dle-shap.gg_ hyperesthesia and later anesthesia involving buttocks, anus, and
perineum I!%.1ong with this‘there is flaccid paralysis below the knee and ankle reflex is lost.
Bulbocavernosus reflex is also absent.

Solution to Question 7:

The quantity of residual urine is large, not minimal, in autonomous bladder.

Differences between an automatic bladder and autonomous bladder are highlighted in the table.

Level of injury above S2 Injury below/at S2

UMN type lesion LMN type lesion

Controlled by reflex center of | Controlled by intrinsic plexus
bladder of bladder

Emptying is involuntary Emptying is voluntary
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Residual urine volume is min | Residual urine volume is larg
imal e (200-300 cc)

Solution to Question 8:

Cervical vertebral fracture is not seen in most cases with whiplash injury. It is seen in severe cases
only.

Whiplash is a form of cervical acceleration-deceleration injury. There is hyperextel;z§1dn of the
spine followed by flexion during the recoil. 4

The main pathological features seen in these cases includ, r (strain) %‘ﬂ_ le anterlor longitudinal
ligament and the capsular fibres of the facet Jomts in Q!',:e"-splne In son'l'e cases, the intervertebral
discs may be damaged. . % e :
% !
'-:"'l‘- i 1'% a b P
_.- :_ 1 o _'I—_I."-\. -
i - iy
Solution to Question 9: ! ke (O W
g E
SCIWORA is Spinal Cord InJu%v Without R,pchographlc Al;')qu'r_'mality. It is very common in
children. e & ! &

Such injuries are most often seen in -the cervical sp‘m"e Spec1ﬁc biomechanics of the vertebral
column in children allows the;‘ n}@Sc‘uloskeletai__ éystem to move beyond the normal physiological
range of motion without the risk of fracu‘}_qu-Iowever as the spinal cord is not as flexible,
neurological deficits maxjae seen. i

|
Investigations avallra,b"én earlier llqu rays could not detect such lesions. However, new imaging
modalities like have 1ncreased the rate of detection of such lesions and is considered gold

standard.. '
™Y

Solution to Question 10:

The given radiograph is that of open mouth view or odontoid view.
The open-mouth view is used to diagnose:

« Jefferson fracture - Burst fracture of C1 vertebra

* Odontoid fractures - Fracture of odontoid process of C2 vertebra

* Basilar invagination - Upward migration of superior part of the odontoid process

Solution to Question 11:
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In Jefferson's fracture, the transverse ligament is likely to be ruptured if the combined overhang
of C1 lateral processes over C2 is more than 6.9 mm.

Jefferson's fracture is a burst fracture of the ring of the atlas (C1). It occurs due to axial forces and
can be stable or unstable as shown below.

Torn tranverse
ligameant

o

Unstable fracture

.-h".'l,"l Y :I..-I'H. {_‘I

Jefferson's fracture is 1dent1ﬁ_'_:d?‘m an op uth X-ra Vﬁb}/\lf_tlodontmd view). The displacement
of the lateral process of Cll_ifer Cz2is C'I:'g d in thlS é{y to evaluate if the transverse ligament is

torn. .,E__

If the total displacement (su -a.ahsplacem 'FI; both sides) of C1 lateral masses relative to C2 is
more than 6.9 mm, the tra{ﬁverse ligamentis likely to be damaged. This is known as the rule of
Spence which is used "determine ik ﬂﬁ: fracture is stable or unstable. If the transverse ligament
is torn, it is class1 an unst "fracture

'u;'_

The image be].d}?'s:aeplcts t}l:l_q'_q_'he of the rule of Spence in an odontoid view X-ray.

Fracty =3 Rule of Spence

Normal

Unstable Jefferson's fracture

Rule of Spence: X4+% = G.8mm suggests tranversae
ligameant rupture (unstable fracture of atlas)
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Note: Some experts suggest that this measurement has to be 8.1 mm to account for magnification
on plain radiographs.

Solution to Question 12:

The image reveals a stable burst fracture (Jefferson fracture) of the ring of the atlas (C1 vertebra).
This condition is preferably managed by the application of a rigid cervical collar until the fracture
heals.

The treatment approach for Jefferson's fracture is as follows:
*

* Stable burst fractures are treated using a rigid cervical collar for 8 to 12 weeks,

* Unstable fractures (with injured transverse ligament assessed by the rulq__efl"Spence) may be
reduced by halo traction and managed in a halo vest fon.%lz"weeks o

« If there is a residual C1-C2 instability despite the"ﬂB'Ove treatment'*w-then surglcal posterior

atlantoaxial fusion (C1-C2 fusion) is performed o B S __.___-..
i A_ =
The below image shows a rigid cervical colla'r. I N W
W 1 o

The image below shows a halo vest.
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Halo Vest

Solution to Question 13: “5-.

Hangman's fracture is a fractu;;cfibf pars 1nteref:5}!(hlarls of a)m.s_:'(C2 vertebra).
It is also known as traumé{-zgl"-éb spon Bilfglt‘hesw In r@é?éases there is no neurological deficit
225 2

as pars fractures expand the spinal ¢ 0y

Hangman Fracture

Fracture of pars
interarticularis of axis

S MARROW

In the below X-ray of the cervical spine, a Hangman's fracture can be noted. It can be observed
that C2 (red outline) has moved forward with respect to C3 (blue outline).
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O ey

The Levine and Edwards classification is use@:';.:qﬂﬁ‘nmonly for@'ése fracture§ 1‘#

Ij
Most of these fractures can be managed Q_Q;uh"servatlvely{'rhe treatment@;proach is as below:

» Minimally displaced fractures: Cel."'\z'lp collar. ;,,;'-

O o

R

« Highly displaced and angula{l"u@rh}ractures ;F.ngl'&lon followed‘by Halo vest

* Fractures with dlslocatloljf the Cz—qﬁ'&cet joint
O

stabilization

Solution to Question 1.3:-.

.!.

.él:r 1
P 3
.-\1'.-':_
a"_“;:‘ A

3
s

o
aé(‘ﬁ}eurologlcal injuries: Open reduction and

The most commion and most d@ngerous type of odontoid fracture is Type II. These fractures are

unstable

prone to no ‘:l}mon

Odontoid fractures are classified by Anderson and D’Alonzo classification into 3 types given

below:

I

Avulsion fracture of the tip of
the odontoid

Rigid collar

II

Fracture at the junction of th
e odontoid process and the b
ody of the axis

Young patient and stable frac
ture: traction followed by a ¢

ollar or halo vestUnstable fra
ctures: anterior odontoid scre
w, or C1—C2 fusion

111

Fracture through the body of
the axis

Undisplaced fractures: halo v
est (8-12 wks)Displaced fract
ures: halo traction followed b
y halo vest (8-12 weeks)
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2 % e
Type 1- Frocturs of -tl'\-- tip of the 1 T 1
_/"'_""\ E—
Type - Fracturs .--t_j-u---.luu- af the o |
proceas and the body of axis
e \';“
— — : B — B :
= v =z e o
/"_“"\ e i 5
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Solution to Question 15: | - -~ o
o | e -y
" | )

Anderson and D’Alonzo classification is used to.determine the management of C2 odontoid
process fracture, and not in subaxial cervical'spine fractures.

For subaxial (C3-C7) cervical injuries,.tllre c.lassiﬁca1ti(_)r-1 .systems used include Ferguson and Allen
classification and the subaxial cervieal spine injgry classification (SLIC).

Management of subaxial ((_33-(3-7')'injuries: Individual injuries are evaluated based on the

three-column biomechani¢al model and tteatment is planned accordingly.
. e e

« Single-column injuries without neurologic deficit are managed with immobilization using a
cervical collar. " A

ot | — F

» Two-column injuries are eonsidered unstable and tend to be treated operatively, but some of
these injuries can be treated with immobilization using a cervical collar. When neurologic deficits
are present, operative treatment is recommended.

* Three-column injuries are considered unstable even when there is no neurologic deficit and
usually require operative stabilization.

Solution to Question 16:

According to the Denis three-column theory, the posterior part of the pedicles is included in the
posterior column of the spine, not in the middle column.

The 3 columns of the spine according to Denis classification are depicted in the image below.
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Iongitudinal
ligament

Vertebral body

Annulus

Anterior column: Middle colummn: Posterior column:

Anterior longitudinal posterior 1/3rd of Posterior elements 1

ligament, anterior vartebral body, (Padicles, facets, '.::I'

annulus, posterior annulus, lamina, spinous 'l| -\.—.I

anteror 2/3rd of posterior process),

vartebral body longitudinal FPostarior ligameants | |'.
ligament !

- -
'-,.ﬁ\,_'\l. _H.I_H_

The Denis classification is used to describe s‘gﬁt‘ﬁ‘mjunes and E'tass1fy them-as- stable or unstable.
As per this system, any injury 1nvolv1ng 2 (ibl mns or mar__e_l-% cla551f1ed_as_"11nstable Unstable
injuries require surgical fixation. "{"
The current AO/ASIF clasmﬁcatlmz ?hht replaced"faems clasmﬁqat'fa'n reverts back to the previously
prevalent two-column theory:. -1:E.d1v1des thg_l.spme as followq i,

* Anterior column: Vertebra?body andlg._lsc '._-n'_'-
¥ .l_ T
* Posterior column: pedicles, lammale- facets and;.posterlor ligamentous complex
W -3 -4
L b S
O A
Solution to Questi 1ﬁ‘I -':::d'
°~fl% oo

Clay—shovei.E.r‘s-lfracture re%ss-\t"o avulsion fracture of the C7 spinous process.

It occurs due to the pow&gﬁul contraction of the back muscles inserted into the spinous process.
The injury is painful but harmless. No treatment is usually required. As soon as the pain subsides,
neck exercises are encouraged.

The X-ray below shows a clay-shoveler's fracture.
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Solution to Question 18:

W i
In the given scenario, the patle,l_'-l’-["has suffered-a cetvical splnal."anury The AO-Magerl

classification is used for tlle_lI clas&ﬁcatlon._bﬁhoracolumbai'i" splnal injuries.
e

In AO-Magerl classification, thoracolumbar 1nJur1es qre c13551ﬁed into 3 types based on the
primary force that caused i 1nJury. L™

* Type A (compression force) by O
* Type B (distraction fg{@ﬁ) «.:‘-'.

* Type C (tors1on_al(§9hlonal force)

The Varloughclasmﬁcatlon iystems used to classify cervical spinal injuries include:

« The Andefson and D'Alotzo classification is used for odontoid fracture in the C2 vertebra.

* The Levine and Edwards classification is used for Hangman's fracture (traumatic
spondylolisthesis of C2 over C3).

» The Allen and Ferguson classification is used for subaxial cervical spine (C3-C7) injuries.

Solution to Question 19:

The given patient has a compression fracture of the L4 vertebra. It can be diagnosed
radiographically by the wedge-shape and loss of anterior height compared to the posterior height
of the affected vertebra.

Compression fractures occur due to axial loading of the vertebra. They result from severe spinal
flexion. They can also occur with minimal trauma in osteoporotic individuals or as pathological
fractures in other conditions.
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They are characterized by loss of vertebral height anteriorly, with no loss of posterior vertebral
height and no posterior ligamentous or bony injury. In most cases, there is no spinal cord
damage.

T e (T o mpression
fracture of L4

Solution to Question 20: =5~ y R 7
A stable thoracolumbar anterior xqedg‘e compres'.slon fracture without any neurological deficit is
preferably treated with external.spine support-, ‘bed rest, and pain killers.

Management of stable Vesfebral compresélon fracture is done by application of thoracic lumbar
sacral orthosis (TLSO')‘:L_fDr 12 weeks v'\‘fﬁ'f't pain management. This is followed by a gradual return to
activity. - ._ 8

Some injuties ’chat are pre@‘sﬁ‘osed to further collapse and progressive deformity despite the TLSO
includes: ™ -

* Injuries that have &gt; 40-50% anterior height loss
* Injuries with &gt; 25 degrees of focal kyphosis

* Disruption of the posterior ligamentous complex

» Signs of instability seen on imaging studies

These injuries need to be closely monitored or surgically fixed (Posterior fixation is preferred).

Solution to Question 21:

The given patient has a burst fracture of L4 vertebra.

The given lateral view CT image shows that the L4 vertebra has exploded. The posterior border of
L4 has lost its concavity and has become convex. There is posterior displacement of the bone into
the spinal canal. This is diagnostic of burst fracture of the L4 vertebra with retropulsion.
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Burst fracture results from severe axial compression that explodes the vertebral body.
Radiological findings:

* AP view X-rays: Spreading of the vertebral body with an increase of the interpedicular distance
may be seen.

* Lateral view X-rays: Posterior displacement of bone into the spinal canal (retropulsion) can be
seen at the posterosuperior border of the vertebral body. The normal concavity of the posterior
vertebral body becomes convex in retropulsion.

Management of burst fractures:
» Stable burst fracture:
» Minimal anterior wedging and posterior ligament complex intact v

 No neurological deficits ¥

= e

« Conservatively managed with bed rest until acute symptoms settle, followed by a thoracolumbar
brace (TLSO) or body cast for about 12 weeks b % -

* Unstable burst fracture: | e

* Cases of neurological injury _ 5 Fo i :." 3
» Disruption of the posterior ligam'en't(;ﬁs compléx (PLC) J ~ -

* More than 50% canal compromiise on CT . -,

* Operative management done o

* Posterior pedicle screw fixation is-the standard treatment for PLC disruption

1--
o Ry o
L "

g, gl

Solution to Question, 22;

The X-ray illnag-e' shows a Chance fracture, which is by definition unstable as it can involve middle
and posterior columns. i

Chance fracture is also known as seat-belt injury or the jack-knife injury. This injury is typically
located in the upper lumbar spine in people involved in motor vehicle collisions while wearing a
lap seat-belt without a shoulder harness. The sudden deceleration causes flexion and posterior
distraction of the spine. This causes the mid-lumbar spine to bend like a jack-knife around an axis
anterior to the vertebral column.

There is a tear in the vertebra that passes transversely through the bones (bony Chance fracture),
or the ligamentous structures (soft Chance fracture), or both. There is little or no crushing of the
vertebral body. However, it is an unstable injury as the posterior and middle columns are
distracted. Neurological damage is uncommon. Associated intra-abdominal injuries are seen in
50% of these injuries.
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X-rays may show a horizontal fracture with the spi"lt runnlng.through the Ventebra It may involve
the spinous process, the transverse processés, pedicles and'tl’le vertebral body. There may be

opening up of the disc space posteriorly. “~ ' o hy
5 -\.'\"-I. "
Most Chance fractures can be managed conserva'flvely with bed I'eﬂs"t and bracing. If posterior

fixation is done, it will allow eaxly moblhzapon ngamentgps Chance fractures require posterior

instrumented fusion. -y "

Solution to Question 23: _‘:._.'-- )

Vertebroplasty is a procedure of mje(:ﬁng liquid bone cement into the vertebral body.

In Vertebroplasty polymeth_yl_ methacrylate (PMMA) is injected percutaneously into the vertebra

through thg'pedlcle to maintain the vertebral height. In kyphoplasty, a balloon is used to expand a
. A . . S

compression fracture to regain height before the PMMA is injected.

Indications for these 2 minimally invasive procedures include:

« Pathological vertebral body fractures caused due to osteoporosis, metastatic carcinoma, or
multiple myeloma.

* In some cases of stable compression fractures with no neurological deficits, to manage persistent
pain due to the collapse.

» Kyphoplasty has been used to correct sagittal deformity and prevent kyphosis

Risks of these procedures include the possibility of disruption of the posterior cortex and cement
material leaking out into the spinal canal and causing neurological deficits. Therefore, these
procedures must be done after careful consideration.

The below plain X-ray shows the spine of a person who has undergone vertebroplasty.
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Vertebroplasty
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Regional Conditions of Spine

Question 1:

A 63-year-old woman presented with low back pain and back stiffness. An X-ray spine was
done which is shown below. Which of the following statements is true regarding the condition
she is suffering from?

i, %\
a) It does not requireﬁe\%ical inter{éhhﬁon
b) Lateral curve&gt;10 degre_s_sl_iggeen in this condition
c) It does";:&t affect the ﬁas;ﬁoning of vital organs
d) It is rarely idiopathic

Question 2:

What is the most common type of scoliosis?

a) Neuromuscular scoliosis
b) Sciatic scoliosis
c¢) Idiopathic scoliosis

d) Congenital scoliosis

Question 3:
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Which of the following is not seen in non-structural scoliosis?

a) Contracture of the hip
b) Lumbar disc prolapse
c) Rotated vertebrae

d) Short leg

Question 4.

The following test is performed on a patient being evaluated for scoliosis. ngmcl’%r this test.
ll_.-

_—

— C—_—

—~ W
g @y
a) Adam’ ¥ it
) sfes -y
b) Schoeber’s test
c) Gerber's test

d) McCarthy's test

Question 5:

Which is the most common type of idiopathic scoliosis?

a) Adolescent
b) Juvenile
c) Infantile
d) Adult

237 Sold by @itachibot



Question 6:

What is the type of scoliosis shown in the X-ray given below?

a) Congenital scoliosis ) . ot
o o I
b) Postural scoliosis -l 1"11 -EI? P
¢) Infantile scoliosis !.__11'.2,.&' '?"";.:':- i
d) Degenerative scoliosis ‘-.:-“-.'_"'-b'P : -_.:-I:l
L

i
¢ &
Question 7: ﬂ'-..:} .:::“
b
)
You are aske'al-}o measure the degree of lateral curvature present in a patient with scoliosis
using the method depicted below. Identify this method.
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a) Nash and Moe's method

o o

b) Perdriolle and Vidal method @ _.:-'.:_“‘- Z _‘1:_{"'
c) Cobb's method ‘“-.,:1"5'- kﬁxﬁ y z'.{"-.

d) Stokes method : %" -H.'L:' I_-'LI

.'_II'-:' i I?{""'
. -i.E_.{} o
Question 8: s &
o i

L iL
Risser's sign evaluates skel_}{!al matura,ggl)mlsing the ossification of :

ﬁ:"p
a) Iliac apophysi_sj'-..:} it
e
b) Olecranq_l'a-;bpphysis .;:'_'-f."":-""
c) Triradiate cartilage

d) Tibial tubercule apophysis

Question 9:

Which of the following is not an unfavorable prognostic factor for idiopathic scoliosis?

a) Presence of osteoporosis
b) Male gender
c¢) Previous laminectomy

d) Presence of thoracic curve
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Question 10:

A patient with scoliosis was prescribed the given brace. What is this brace known as?

a) Milwaukee brace
b) Boston brace L:JD ‘3}& l;',-_"..{:h
c¢) SOMI brace ,:?-E;
d) ASHE brace -,.:,:E"

<

Question 11 Wy
TS
The brace sh in the givép image is :

©MARROW
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a) Boston brace
b) Milwaukee brace

c) Taylor brace

d) ASHE brace
Question 12:
What is the most common complication of bracing in scoliosis? . ~-_|E '
oy e
a) Poor compliance * w
o e
b) Skin breakdown B f":l"
o . b &
c) Allergic skin reaction i ah 5
L i
d) Spontaneous sternum fracture — . |
.,_-;H ™, = o
L = I:—\‘I."H. - {;."1.
o hh ™ B
& & ™
¢ g hy i I
- antwer Key~
s )
Question No. Correct Option
1 b
2 c
"'-Ifl.: 3 c
"'-I:"- ) 4 a
5 a
6 a
7 c
8 a
9 b
10 b
11 b
12 a

Detailed Explanations

Solution to Question 1:
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The given clinical scenario and X-ray are suggestive of scoliosis. In this condition, the lateral
curvature of the spine is &gt; 10 degrees in the coronal plane, in the upright position.

Scoliosis deranges the load and force transmission mechanism through the spine. It is most
commonly an idiopathic condition. It jeopardizes the functioning of vital organs like the lungs and
heart through overcrowding of ribs.

Medical intervention is indicated if the lateral curvature is &gt;25 degrees. Various modalities
include brace application and surgical correction.

Note: If the lateral curve of the spine is &lt; 10 degrees then it is known as spinal asymmetry.

Solution to Question 2: oy

Idiopathic scoliosis is the most common type of scolios_is.':' -

Scoliosis may be classified as: b Fa'
| 5 :-

« Idiopathic scoliosis - No obvious cause is detectéd. Several genetic associatiohis have been noted
» Congenital scoliosis - Caused due to failure in vertebza formation or,8egmentation during

development o | . .
L]

+ Neuromuscular scoliosis - Cau$ed due to neuremuscular diserders like cerebral palsy, muscular
dystrophy, etc. " X

' h - |
* Scoliosis due to generalized diseases “.Seen in conditions such as:

* Neurofibromatosis Fa, 1 ¥

» Marfan syndrome T~ ’
« Bone dysplasia 4 '
* Tumors

Tl
* Due to irradiation

Solution to Question 3:

Rotated vertebrae are seen in structural scoliosis.
Scoliosis is classified into 2 types:

« Structural scoliosis - There is a non-correctable deformity due to vertebral rotation in the
affected spinal segments

* Postural scoliosis (non-structural) -

* The deformity is secondary to a condition outside the spine

* Seen in conditions such as:

« Short leg: curvature disappears when the patient is made to sit)

* Hip contracture with pelvic tilt: disappears after the disc prolapse is managed)
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» Lumbar disc prolapse (sciatic scoliosis)

* If scoliosis is due to poor posture, the deformity disappears when the person is asked to bend
forward

Solution to Question 4:
The test shown in the image is Adam's forward bending test. This is the best clinical test for
evaluating spinal curvature in scoliosis.
Steps of Adam's test : @1
« Patient is asked to bend forward at the waist until the spine is at the horizopﬁar Tevel
* Knees must be maintained straight, with the feet togethgz.'l'me arms diﬁ_bﬁdent, and the palms in
.y

opposition - ._":.','_"l
W g
« Examiner observes the trunk from behind (to __ass?_(_eés midthora.l__cié" and lumbar rotation) and from
3 3 L iy N
the front (to assess upper thoracic rotatlo_n)h_..h";.__ e @

. . . (g2 4 o . .
It is used to differentiate between structural-and non-s{rﬁtural curvesiin scoliosis. On bending
forward, non-structural scoliosis d-i§apﬂpars, whi_}te,._s'iﬁctural scol:;_(zs-'is persists.

Lt

Mon structural scoliosis
- Scoliosis disappears on bending forware

Structural scoliosis
- Scoliosis porsists on bending forvward

Solution to Question 5:

The most common type of idiopathic scoliosis is adolescent idiopathic scoliosis.
Based on the age of onset, idiopathic scoliosis is subclassified into 3 types as given below.

Note: ASF - Anterior spinal fusion, PSF - Posterior spinal fusion
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Age of onset Birth to 3 years 4 to 9 years 10 years to skeletal maturi
ty

Commonly seen curv | Left thoracic Right thoracic Right thoracic

ature

Self resolution Resolves in 90% Resolves in 20% Rare

Surgical managemen | <8 yr: Instrumentation wit | <8 yr: Instrumentation wit | PSF with instrumentation

t hout fusionAfter 8 yr: ASF | hout fusionAfter 8 yr: ASF | ASF if < 11 yrs with open t

-PSFAfter 11 yr: PSF -PSFAfter 11 yr: PSF riradiate cartilage
eV
A
. _ o 2
Solution to Question 6: _-.,,.:,‘[:' O
o 3

y )
ivertebra Q{I’g and COIE'?Xity to the right in

the lower thoracic region is suggestive of co al scoliosis!..!

In the given radiograph, the presence of a singl& h:(;’h
"

Py . e
Congenital scoliosis is a lateral curvature‘-.&ithe spine \{ﬁﬁh is alwaysxfs"kociated with a

radiologically demonstrable anoma]{r.‘lbhthe Veneb@modies, whiﬁhcludes:

* Hemivertebrae (where only_qlq__'é—'half of the v_‘_é%jebra grows) |__|'-,.-

: iy
* Block vertebrae (where tbvg"'\‘fertebralﬁz)ﬁgés fuse) i

* An unsegmented bar (a bone bar d__luﬁlqﬁlg two adj'ér'e-,éntfvertebrae on one side, which hinders
growth on that side) __ﬁ_"r 3 - )

The image below shows aﬁ:}%ﬁ-i-}ateral andansegmented bar with contralateral hemivertebra:
N -k

L
N

In infantile scoliosis (option C), most curves are thoracic with convexity to the left and the
anomalies described above are absent.
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Note: The most progressive type of congenital scoliosis is a concave, unilateral unsegmented bar
with a convex hemivertebra.

Solution to Question 7:

In the given X-ray of a patient with scoliosis, the degree of lateral curvature is measured
using Cobb's method. The degree of curvature of scoliosis on plain radiographs is measured
using Cobb's angle.

To measure the Cobbs's angle, first locate the superior-end vertebra and inferior-end vertebra of
the curve. Then draw perpendicular lines to the superior surface of the superior;end-vertebra and
to the inferior surface of the inferior-end vertebra. >

The angle formed at the intersection of these perpendicgkg;s is the angle-of the spinal curve
known as Cobb's angle. It can also be measured by measuring the anglé made by the intersection
of the end-plate lines. - hy

e, , -

Note: Nash and Moe's method, Perdriolle and Vidal method, and Stokes method are methods of
assessing vertebral rotation.

Solution to Question 8:

Risser's sign evaluates skeletal maturation using the ossification of the iliac apophysis.
Risser's sign is used to predict the worsening of scoliosis and in the planning of corrective surgery.

The iliac apophysis is divided into four quadrants. The ossification of iliac apophyses normally
proceeds from lateral to the medial side i.e., from the anterior superior iliac spine to the posterior
superior iliac spine.
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The Risser sign progresses from grade o (no ossification) to grade 4 (all four quadrants have
ossified). When the apophysis has fused completely with the ilium, it is Risser grade 5 and the

patient is considered skeletally mature.

Risser's grade 5 (fusion with the ilium) coincides with the fusion of the apophysis in the vertebral
ring. After this, there is no possibility of further progression of the scoliosis curve.

Complete fusion
with ilium

¥
1 %
o -y
oy g
L
Rizsser grade Description
Grade 1 - ossification of lateral 25%6 .L
Grade 2 - ossification of lateral 50% & b
Gracde 3 = ossification of lateral 75%
Grade 4 - ossification of lateral 100%
Grade 5 = fusion with the ilium
-\.\_- -\.:- —
il b " e
—_ - E % —
' 5= -
- KR L
T ",
o -
. . - -
Solution to Question 9: ™ 1 X
.\.'.-H. - - |

]

L =, i
Females are most commoﬁ:lyhaffected with idiopathic scoliosis, and female gender is a poor

prognostic factor. 1.3-""' o
b

]

. I
Unfavorable prognostic factors invscoliosis include:

o™ e
» Congenitak or?uvenile Qg:.paralytic type
* Curve greater than 20-40 degrees

* Thoracic curve

* 2-4 degrees of rotation

» Immature skeleton (Risser's sign 0)

» Female gender

* Presentation before menarche

* Osteoporosis

* Rapid increase in the size of curves

» Single short curve

* Previous discectomy, laminectomy
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Solution to Question 10:

The image shows the Boston brace that is used in scoliosis.

Boston brace is a type of thoraco-lumbo-sacral-orthosis (TLSO brace). It has a hard polypropylene
outer shell with a soft foam lining inside. It is used in patients whose scoliosis curve apex is at T7
or lower.

Braces are used to prevent progression and avoid surgery in scoliotic curves between 20 and 30
degrees. A variety of braces are available, some are created as cast and some are prefabricated.

They usually extend from the thoracic and lumbar spine to the pelvis and have pads to push the
spine into correct alignment.

Braces used in scoliosis: n

» Milwaukee brace : ,'.:

* Originally designed cervico-thoracic-lumbar-sacral ot”t'.ﬂot;:s (CTLSO)'r}'i‘troduced in the 1940s
b i

* Less commonly used nowadays due to the conveg_lénce of moc}f{nl"braces _.h

B
» Still used for scoliosis with curves in the h;gh -thorac1c and-_;eercal splne,_
o -, -|I

* Risser's cast : i " id !

* Body cast that extends up t(_):'tx'ile cemca.l_"splne and touchies tﬁe chin and skull
3

» Boston brace

&
* A hole is cut in the abdominal regiort.t to make breat_hlng easy

» Charleston bending brace &amp,,'P'rowdence brhce:

|

¢ Used while laying down qmi sleepmg at,_mg-l‘lt for 8 to 10 hours

* Best suited for singl racolumba_m?e'r lumbar curves
._Il .\:'
'I-I-I- dl'
My
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I.. %“x s —_:| 1._1 ,H:.-
Solution to Question 11: =,-","""n i ,%'."I ?."FL
The brace shown in the 1mage-1l_s:"fhe Mllwauke-e brace. __:' )

The Milwaukee brace is an -aﬁ-tlrlve correctfﬁg spinal orth‘_)_sf's primarily used in the ambulatory
treatment of structural scoliosis. De31_gq.ed asa cer;,'\_zlcﬁ'a s-thoracic-lumbar-sacral orthosis (CTLSO),
the main objective of the Milwaukee brace is to deldy or eliminate the need for surgery. However,
in recent years, the use of the._Mﬂwaukee braee.lilas declined due to the availability and
convenience of modern brq_ées Nonetheless, it is still employed for scoliosis cases characterized
by high thoracic and c‘f@al spine gu_hﬂkes.

Option A: Boston brace is a type of thoraco-lumbo-sacral-orthosis (TLSO brace). It has a hard
polypropylene outer shell with a soft foam lining inside. It is used in patients whose scoliosis
curve apex is at T77 or lower. The below image shows a Boston brace.
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Option C: Taylor brace is designed to contr(){g}__"zhpper and ]@yﬁegm gﬁ?fhe spinal column

and support your spine whilst standing, and Walk.l{l fter spln_k gery.

Taylor brace

©MARROW

Option D: ASHE brace (Anterior spinal hyperextension brace) is used in dorso lumbar spinal
injury.

Solution to Question 12:

Poor compliance due to discomfort and poor appearance is the most common complication of
bracing.

Other complications of bracing include:

» Skin breakdown
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» Excessive sweating
* Allergic skin reaction
* Increased gastric pressure

* Spontaneous sternum fracture

_ ¢
& ¢
r‘.‘al& t}tﬂ. E:E.{H
%E?'E: 'E:i:}
< ‘**«1‘*5‘1"":i
a}{j} s
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Spondylolisthesis & IVDP

Question 1:

What is the most common site for spondylolisthesis?

a)L2-L3
b)Lg-Ls
'.-'r i
c)Ls-S1 e
d)L3-14 . &
-,'I-\‘_ 'l-\.'-'\—
I-'.:'\-I o —\.|1"'\. a
I.L:\'_.ﬂ- 3 ."-\.-
Question 2: T 2 I.'-"*u -9
oy e { -,3.-
In which age group is type III spondyl_ohsthesm uspfl_}.i seen? 1}{-.
-._\.—\.: i 1 -
a) Children el h _..: e\ ha
b) Early adulthood e 0 A i, \ <, o 0
o Y e
c) Middle age St Wy
- L -
d) Adolescents N L
B --\.\__'
-II_"*— "
) e x_:ﬁ-l.
Question 3: % A"
- Nt -\.\_

A 62-year-01d'wc-)'ﬁ’13n pressnféa with lower back pain and numbness in the right foot. An
X-ray spine was done which'is given below. Which classification system is used for radiologic
grading of this condition?
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"'l-\. :
a) Quebec Task Force H-.;:b& - [j:‘? E&"‘
b) Allen &amp; Ferguson @ _::-.’_:_“*-. 2 __1::_":"'
c¢) Miyazaki .-1:{5‘5‘ ;";H';'n L E"{"‘
d) Meyerding S "-.._"-‘.'!' L.I""I

0 & "
D P
Question 4: -,-!;_-.,"'-" H-E'EL'

A 74-year-old man prese w1th low, E'pam that was radiating to his legs. On
examination of the s%n'gz'a palpable__ﬂle was felt in the lumbosacral region. What is the likely
diagnosis?

"-.,.
a) Spond)';lblﬁysis ﬁ'.'lF:

b) Spondylolisthesis
c¢) Disk prolapse
d) Spondylosis

Question 5:

The oblique spinal X-ray of a patient having chronic low-back ache is given below. What is the
sign seen here called?
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a) Spur sign

Y
b) Beheaded Scottish terrier sign @ _':-'.:_“- = _E_"‘-H"'
c) Corduroy sign ‘“1.:1"5'- i-.;._l"--hr:"| i z'::"-‘
. Pt . CJ
d) Polka dot sign PN H.'L:' >
.'_J'-:' 1::'-?" IF{""'
D A
. A %
Question 6: ; "'-‘ H-EF'

A 60 year old lady presentsﬁ\wuh back\.gqﬁ that radiates to both of her legs for the past 6
months. X-ray spine ﬁa one whlelfs iven below. What is your diagnosis?

"-.I'l.l'“'

a) Stage I of spondylolisthesis
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b) Stage III of spondylolisthesis
c) Stage IV of spondylolisthesis
d) Stage V of spondylolisthesis

Question 7:

A patient complaining of sharp radiating pain in his legs is diagnosed with sciatica. What is
the most common cause for this condition?

a) Spondylolisthesis . _:-
b) Sacroiliitis , "’ "
c) Disc prolapse WY b e
d) Ankylosing spondylitis H:'-.' o o~ W
;I'..:" _-—:' 1_-'__. "
. _ _ 2 P,
Question 8: - -_h_q,_-,. <O )

Which is the most common leyel'at which lumbar disc prelapse occurs?

- K

J . !

a) L5-S1 y b Ny

b) Lg-Ls - M -.

c) L2-L3 ﬁ:__l. )

d) L3'L4 _\.:l_:"'\.. -\:__: i

| -'\-\._-
i =4 - "--.\'
. 5 = LY

Question 9: * "

A 52-year-old lady has been experiencing low back pain that radiates to her right thigh for the
last 3 weeks. She realised that tilting her torso to the left side relieved the pain and hence she
has started maintaining a tilted posture. What is this known as?

a) Degenerative scoliosis

b) Compensatory scoliosis

c) Sciatic scoliosis

d) Postural scoliosis

Question 10:
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Which of the following statements is false regarding the pain seen in patients with
intervertebral disc prolapse?

a) It is increased by sitting

b) It is increased by flexion

c¢) It is increased in the semi-Fowler position

d) Leg pain more than back pain indicates root involvement

Question 11: .

25
A patient with low back pain is diagnosed to have interverig._bral disc pr bs’e between L3 and
L4. Which of the following findings is least likely to bq:slgn in this ,Llfdﬁ'ent?

"'-.
a) Sensory loss on the medial shin ?‘& ,.M_‘!':: 5
b) Diminished ankle jerk -"T“‘?"‘-i -—_:::'-:' ﬂ,'_':._'_l"'
[ o o,
c) Pain along anterior thigh p ﬁ"-.?' {.__L'-:"'
- . o KA~ SN
d) Diminished knee jerk - L "
) N 4
g '..,,Ph"- 'E'i'f
Question 12: .,{:f" s & 'l
{-.;‘"' (g

o 4
A clinician is performing thif;jﬂowing teqﬁoh a patient with sciatic pain. Which sign is being
elicited here?

a) Lasegue sign

b) Mackiewicz sign
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c) Fajersztajn sign

d) Bowstring sign

Question 13:

What is the gold standard investigation for evaluation of low backache in a patient?

a) CT
b) Technetium 99m bone scan
c) MRI ,:;j't?'
L
d) DEXA scan e
%:ﬁ‘:’ o
'l,.i'\-\.\_"". _H.I_H_' .
Question 14: {."—-“' - j}.
=, —_:. e
Which of the following patients mth di “‘ic ‘prolapse lta.fﬂe an absolu{g-mdlcatlon for surgery?
N
L . "
a) Patient experiencing deblhtahi"i"fg sciatica ._:_ . £y

b) Patient with sciatica not-l-!,‘rrprovmg wﬂ'hl_epldural ste,l_'_e)i'd injection

c) Patient that is diagnosed with caqg_}a'i‘-equlna syﬂdrorne

d) Patient with progressive IQ§&@}sensat10n _}_LQ'ﬁle lower limbs

« QO
o )
| 3 B
Question 15: A £
et b
. . I -h*- '.l- 3 .

In spine fusiomsurgery, th.ejl_g;rews are fixed to which part of the vertebra?

a) Spinous process

b) Lamina

c) Pedicle
d) Facet joint

Answer Key

Question No. Correct Option

1 c
2 c
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3 d
4 b
5 b
6 d
7 c
8 b
9 C
10 c
11 b ¥
i
12 d l;:'-..'_-'
13 c )
14 ©
15 © 9
.-t_”"l 'S S
Cn. . e '_‘:'_
:I 1-\'\'\-\. '|I-"'"\.
s ..Hx_'
Tbe -
Dg’bal d Expclanatlon§ &
. . "““ "‘""'x !
Solution to Question 1: *-—_-" - _-."' )
>

The most common site for spondzlqhsthesm is L5 S1 (82%), followed by L4 - L5 (11%).

Spondylolisthesis is the anter‘ror dlsplacement of one segment of the spine upon another. It is
caused as an end result of_l"ép”bndylolys1§

Spondylolysis refer. tb._.-aefects or stré%s fractures in the pars interarticularis of the vertebral arch.
The most common'-SIte for spon&;l'lolysm is Ls.

The last st@e- (stage V) of: spondylollsthesw is known as spondyloptosis. There is complete
displacement of one vertebra over the next vertebra in this stage.

Note: Spondylosis is used to describe degenerative findings in the adjacent vertebral endplates
due to age-related skeletal changes or osteophyte formation. Spondylitis is inflammation of the
vertebrae.
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Spondylolisthesis

C
;'\“1- ©MARROW

Spondylolysis

@©MARROW
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Solution to Question 2:
Type III spondylolisthesis is of degenerative origin and presents mostly during middle-age or
later. It occurs most commonly at the L4-L5 level.
Wiltse-Newman classification of spondylolisthesis is based on the cause. It is as follows:
« I (Dysplastic) - Congenital abnormalities of the lumbosacral junction
« IT (Isthmic or lytic) - Due to defects in the pars interarticularis
« IIT (Degenerative) - Degenerative changes in the disc and incompetence of facet joints
* IV (Traumatic) -Posterior arch fractures causing destabilization of the spine

* V (Pathologic) - Due to destructive diseases such as tuberculosis or neoplasm
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* VI (Iatrogenic) - After facetectomy surgery and pars fracture during laminectomies

Types I and II are commonly seen in childhood and adolescence. These occur most commonly at
the L5-S1 level.

Solution to Question 3:

In the above clinical scenario, the history and X-ray are suggestive of spondylolisthesis. The
radiological grading of this condition is done using Meyerding classification.

Spondylolisthesis is graded into 5 types based on the percentage of slippage of on?tyertebra over

the vertebra below. b
l:.-\.-"-..
The Meyerding classification of spondylolisthesis is given below. e, =
0
)
2
SR
} it
=) oy, W
I 0-25% 1:'_‘1,,_
II 26-50% .,:_'_'M_"
S
\ 111 51-75% e
I_l:,l'_'*. v 76-100%
: V (Spondyloptosi | >100%
s)
N —1. :'-...F 2 LI'.l"r
=] = -

Solution to Question 4:

In the above clinical scenario, the patient most likely has spondylolisthesis. A palpable step in the
lumbosacral spine is a classic clinical feature of this condition. It is known as step sign.
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Normally, the spinous processes of the adjacent vertebrae are aligned with each other. They can
be palpated on the back in a smooth way.

In spondylolisthesis, one vertebra has moved over the other. Therefore, a step-off or step sign can
be felt over the spinous process at the affected level.

Note: The step-off sign is also used to describe the radiographic appearance of Lisfranc injury of
the foot. There is a dorsal displacement of the tarsal bones with respect to the metatarsal bones.

Solution to Question 5:
_:r i
In the X-ray given, there is a break in the pars interarticularlis of the L4 Vertekl;gal'\?vhich appears
like a beheaded Scottish terrier. Hence, it is known as behe'gded Scottish te}‘ﬁer sign and it is

diagnostic of spondylolisthesis. o o
iag 1 pondyloli 1 -.,-'v-.l::' O

The investigation of choice in the case of spondylolysis and spondylolisthesis is an oblique view
X-ray of the lumbar spine.

Normally, the posterior elements of the normal vertebra appear like a 'Scottish terrier dog' and
this is known as Scottie dog sign.

The X-ray spine below shows Scottie dog sign and beheaded Scottish terrier sign.
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b W
In spondylolysis, there is a defect or break iq:;}iapars withg@;;(location._;[ﬁls gives the
appearance of Scottish terrier with collar:-"fégn as shown in the image be@?
PP & _,.._-J'Q. 8 =ty

Normal spine
(Scottie dog sign)

SMARROW
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5

Solution to Question 6:
The given AP radiograph of spine depicts the inverted Napolean hat sign, which is seen in stage V
of spondylolisthesis.

In such cases, there is bilateral spondylolysis and significant spondylolisthesis of L5 over S1. The
vertebra appears like an inverted Napolean hat in the AP-view X-ray of the lumbar spine as shown
below.
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Solution to Question 7: “5-.

L
O i
is interve;_febﬁ‘al disc prolapse.
Sciatica is defined as a rad-i'e_a_-j"h-"}'g pain lohgtt}le course qﬁ-_ﬁ% sciatic nerve. It is felt in the back,
buttocks, posterior aspect of the thigé’%ld legs, argc.l-'{ﬁe foot.

Common causes for sciatica incqui'é'.‘ "'“::I"?
L

The most common cause of squﬁtiba

* Intervertebral disc prolaq&; W
* Spondylolisthesis Q *«._'-'Sil
 Sacroiliitis C,ﬂ \ i

* Herpes s.]:{hple virus ‘&hﬂx

* Tuberculoma

* Cyst of the sacral nerve root

* Diabetic neuropathy

Solution to Question 8:

Lumbar disc prolapse most commonly occurs at the level of Lg-L5.
Most common sites of disc prolapse are: L4-L5 &gt; L5-S1 &gt; L3-L4 &gt; L2-L3 &gt; L1-L2.

Acute disc herniation occurs due to underlying disc degeneration. It is most commonly seen in the
fourth to fifth decades of life and is more common in men than in women (3:1 ratio).

Risk factors include:

» Smoking
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* Heavy lifting, especially with torsional stress

* Strenuous physical activity

* Occupational driving

Some terms related to disc prolapse are:

* Protrusion - posteriorly bulging disc with the outer annulus intact.

« Extrusion - expulsion of fibrocartilaginous disc material after rupture occurs through the
posterior longitudinal ligament.

* Sequestration - disc material breaks free to lie in the spinal canal.

o0 AL
In the given scenario the patient most likely has scia_ti.c écoliosis._ This refers to the patient tilting
to the unaffected side to relieve the pain of intervertebral disc-prolapse (IVDP).

Solution to Question 9:

Compensatory scoliosis is seen in those with & short leg or a- contracture ofthe hip. It disappears

when the patient is made to sit. = " ol

e
Postural scoliosis occurs due to imcorrect posture belng malntalned by the patient. It disappears
when the patient is made to bend forwards,= -

k e
Degenerative scoliosis occurs due to degenération of thé spine with ageing.

! LN

Solution to Question 19:}."- ;
| 1 = 1

The pain of intervertebral disc ptoldpse decreases in semi-Fowler position. In this position, the
patient lies on a'bed suplne_ with the head of the bed raised by 30 to 45 degrees.

CharactenStlcs of pain if*lVDP:
* Pain is increased by flexion, sneezing, coughing, straining, and sitting
» Pain is decreased by rest and in the semi-Fowler position

* Leg pain equal to or more than the back pain in IVDP cases is evidence of involvement of the
nerve root due to herniated disc

Solution to Question 11:

Diminished ankle jerk corresponds to S1 nerve root involvement, which is suggestive of disc
prolapse between L5-S1.

When there is an L3-L4 prolapse, the L4 nerve root is involved. Pain is felt in the lumbar region
and radiates along the anteromedial aspect of the thigh.
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There is a sensory loss on the posterolateral thigh, anterior knee, medial malleolus, medial foot,
and medial shin. There is weakness of the quadriceps muscles leading to reduced to absent knee
jerk. This is known as Westphal's sign.

Solution to Question 12:

The image shows the examiner pressing the popliteal fossa of the patient to elicit sciatic pain. This
is known as the Bowstring sign.

Important tests for intervertebral disc prolapse:
';:::_ i

e

1. Straight Leg Raising Test (SLRT) or Lasegue sign:

* Done to assess nerve root irritation in the lumbosacral area. e,
» Patient is made to lie on the back with the head ext@g? with higs@'n% legs in the neutral
position. Li"-:‘* ‘:__?"'-

* Affected leg passively and slowly raised })* {El'iét;ﬁkle with Lljtéknee full};*?_szgﬁded

* SLRT test negative if leg can be raised 80-90 degreeq:\«?&thout pain. __:-.,_""

« SLRT test positive if pain elicitgg' b:é‘t‘;?feen 30-66;_-"531(*;0 degreel-_sr _fm horizontal

« Pain should be radicular type'and radiating 't%-ﬁche back of the thigh or to the calf
A e) e 3
K = gy

2. Bragard test (sciatic stretch test or flip test):

* Perform SLRT

* When the patient experiences discomfort, the leg is lowered a little till the pain disappears
* At this angle, the ankle is passively dorsiflexed

« If pain is felt again at the back of the thigh or in the calf, the test is positive

* Also called reinforcement positive or Bragard’s sign positive
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'-..m'*. v Sz
L% 1‘=
3. Crossed SLRT (well-leg raising test or FaJerquf'étJn sign): _ () S
.,
* SLRT is performed on the unaffected s@;" {._'H. o™
. !

» Pain felt on the affected side _ * ""““:'l. % i O j-.."ﬁ

* Termed a contralateral posm?éthRT or cro-s_':sed SLRT postre

* Very specific sign of root @mpressmn_ h’-— -.'-.

* Usually positive when there is seve,,:ﬁe compress.}lo.'h aue to a centrally located prolapse

4. Popliteal compression tes{!;_f“Bowstrmg s-:g'nf

» Bowstring sign is morggg‘emﬁc for d;hs‘!.'lck'iirolapse than SLRT

e Perform SLRT uQB_l 1"he pat1ent-ea<p‘€r1ences sciatic pain

» Without red-uh."ng the am&un} of lift, bend the knee to relax the sciatic nerve
. Buttockh"am is 1mmedf§"bely relieved

* The examiner then presses popliteal fossa to stretch the lateral popliteal nerve behind the lateral

tibial condyle

* Tightening of the nerve like a bowstring re-induces the pain
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c ' e
.‘.
5. Femoral stretch (reverse Lasegue test or N{\a;&'ﬁemcz sign): |;j"* I_?_L-..
« Patient lies prone ':' "‘“-. )
{.__:"..

» Examiner flexes the knee and the@iis pass1veg]{-.§§~'3nded i

» Test is positive if patient exp'%(_}ences antel;xo.f'llhlgh pain r—_ll"'

* This test is usually posml_e-'for L2- Lgi‘q:a- 3- L4 %ﬂﬁmbar) protrusions

Solution to Question 13:

MRI is the gold standard investigation of the spine for evaluation of a case of low backache.

MRI spine can help rule out impingement of the spinal cord. It is superior to CT for the
identification of infections, tumours, and degenerative changes within the discs.

268 Sold by @itachibot



Other investigations done for low backache include:

* X-rays have limited value in detecting disc prolapse. They are useful in diagnosing metabolic,
degenerative, inflammatory and malignant conditions affecting the spine.

» Myelography is used for demonstrating blocks due to disc prolapse.

* CT scan helps to identify bone and soft tissue problems with greater accuracy.

Solution to Question 14

Cauda equina syndrome is the only absolute and urgent indication for surgery in diSc*prolapse.

T

The relative indications for elective surgery in disc prolapse include:

* Failed conservative management '

* Progressive neurological deficit 4 ' i

* Recurrent episodes of incapacitating sciaticas, L.* ) )

« Pain not relieved by complete rest from, activities L 1

The aim of the surgery is to relieve'the pressure @ii.the nerve roots,The prolapsed disc is removed
(discectomy), followed by stabilization of the spine. :

™

In most cases of disc prolapse; conservative'treatment is'given. Conservative therapy for this
condition includes: L

* Bed rest e a V&

* Heat [ e 1 B
 Ice Y .

* Analgesics i

. Non—stercz‘idél“anti—inﬂamr-r'l;t;ry drugs (NSAIDs)
» Antidepressants L

» Muscle relaxants

* Epidural steroids

Solution to Question 15:

In spine fusion surgeries, screws are placed in the pedicle of the vertebrae.

Spinal fusion or spondylodesis is a surgical technique that joins two or more vertebrae. This
procedure prevents any movement between the fused vertebrae.

Pedicle screws are placed above and below the vertebrae that are to be fused. These are used in
a spinal fusion to add extra support and strength to the fusion while it heals.

Rods are used to connect the screws as shown below. These prevent movement and allow
the bone to heal.
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fqi'%'n of Ls and:§|1""vertebrae.

The post-operative X-ray given below show:
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Injuries of Pelvis

Question 1:

What are rotationally unstable, but vertically stable pelvic ring fractures classified as?

a) Tile type B

b) Tile type C

c) Neer type 1 .-:'-..“_-";:.: "

il
d) Neer type 2 ¥ @,
A K
W C
| N 2

Question 2: -.;,:E"-"'” G{% 13:1.

P g e
Which of the following is not included Jil ‘the criteria a“f«_ﬁnstable %glﬁ% injury?

a) Sacroiliac complex disruptionir{:(‘?;?e than 1c Mo ."_E'-
W,

b) Avulsion fracture of sacr_alll;.-_c"ir ischial en%‘ﬁfl-‘"sacrospilliqi_é"'-ligament

c¢) Avulsion fracture of L5 tfansverse-;;r}cess {ﬁe :

o
d) Isolated pubic diastasis of 2 _E]pl_-" *-':F‘
Question 3: {E'ﬁ ‘:H
o L

e
)
A patient sus{'&!@'r_{é&a a fracture as depicted in the image, following a fall from height. What is

this fracture known as?
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a) Malgaigne fracture

b) Chauffeur fracture

c) Open book fracture

d) Bucket handle fracture

Question 4:

A young lady who had jumped from the fourth floor of her apartment buildipg_l'vs}'as brought to
the casualty. CT pelvis revealed jumper's fracture. Which of the following bést describes the

fracture? Ea g
-\._"\.Il'l_ ._-'..
oy
a) Fracture of the dome of the acetabulum AN "
. . . e o L =
b) Combination fracture of pubis and ilium ., « * ) Ar
c) Bilateral fracture of both pubic rami '/ A A o
L = - i il
d) H or U shaped sacral fractures “™ ™ o -
--.h' H.h-- 3 iy
- B N .
. 4 e _ K
Question 5: 0 o

% L'
Which of the following best describes a straddle fracture?
1. .,
1 D
b) Pelvic fracture with urethral ifjuty

‘_ L=
a) Unilateral SI joint gi-i§ﬁi'ption

c) Unilateral THac bone frap_'tu"ré

Y 5
d) Bilateral superior and inferior pubic rami fracture

Question 6:

What is the most common complication of pelvic fractures?

a) Deep vein thrombosis
b) Neurogenic shock
c) Hypovolemic shock

d) Fat embolism

Question 7:

272 Sold by @itachibot



An elderly man was accidentally dragged down the stairs when he was taking his dog for a
walk. He is suspected to have sustained a pelvic fracture. On examination, a closed degloving
injury is noted in the proximal part of his right thigh. What is this lesion characteristically
known as?

a) Malgaigne's lesions

b) Morel-Lavallee lesions

c) Judet-Letournel lesions

d) Kocher-Langenback lesions

Question 8: ¥ .

A middle aged man complains of left-sided hip pzil_i'n::a"f;'t"er he sustained an injury in a game of
squash. X-ray pelvis reveals the spur sign. Whatis-the likely-diagnosis in thjs patient?

. P = P
a) Posterior wall acetabular fracture L, 1:'“*- 1
- ,
b) Anterior column acetabular fract_lIr.E“:'l. Lt O },,1‘:%“'
-‘L_ L) . I. L™
c) Transverse acetabular fraclztﬂ-re : H.'“-{_ ! o
. - E % = "..
d) Bicolumnar acetabular fracture o " "
| E | C
'h:- N\
e | -
Y J L
W o -
. . ]
Question 9: {-,_ ar

|

.
An orthopaedic surgegn"‘d'ses a posterior approach while operating on a patient with

acetabular fractu_ne?What is ’tll‘i_s@pproach known as?
", 4
a) Iliofemotal approach ™,

b) Ilioinguinal approach
c) Kocher-Langenbeck approach
d) Stoppa approach

Answer Key

Question No. Correct Option

1 a
2
3 a
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Solution to Question 1: ¥ e,

o |

o (T |O

© [0 [ N[O |0 |

Detailed Explanations

I::.I"l.
Rotationally unstable, but vertically stable pelvic ru}g;a’actures are, clasélﬁed as Tile type B.

Two classification systems are used in the ev uaﬂen of pelv1c I'Eﬁ‘g fractures,_'?'ﬁ..

1. The Tile classification provides an assess-fm““nt of the stq_b"'ﬂty of the PQ]\HS It helps the surgeon
predict the need for surgery. Pelvic ri H_iﬁ‘actures arf-ci"l-asmﬁed 1nto~aWpes

L

b
2. The Young and Burgess class1.ﬁ.ga1hon is based on the mechamsm of injury. It helps the surgeon
predict the severity of the inj,u%r blood losgf..étnd deforml?,ﬁo_-ﬂlsplacement

Note: Neer classification is E'sed for pr,gzglrﬁal humerus fractures.
O

- I'..\' i "
Type A Rotationally and verticallysta | Conservative
ble
Type B Rotationally unstable and ver | External fixation is used for
tically stable definitive management. Ante
rior fixation is additionally d
one if pubic bones have separ
ated by more than 2.5 cm.
Type C Rotationally and verticallyun | Posterior fixation is done for
stable vertical stability along with e
xternal fixation.

Solution to Question 2:

Isolated pubic diastasis is not a criterion for unstable pelvic injury. For the pubic diastasis to be
considered unstable, it must be accompanied with posterior ring injury or injury of sacro-tuberous
or sacro-spinous ligaments.

Radiographic factors indicating unstable pelvic injury include:
» Sacroiliac joint disruption &gt;1 cm.

* Gap in posterior pelvic ring.
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* Avulsion fracture of L5 transverse process or sacrotuberous or sacrospinous ligament.

* Pubic diastasis of &gt; 2 cm along with posterior ring injury or sacro-tuberous ligament or
sacrospinous ligament.

Solution to Question 3:

The fracture shown in the image is known as Malgaigne's fracture.

This fracture involves the pubic rami anteriorly and the sacroiliac joint (SI joint) or ilium near the

SI joint on the same side posteriorly. o,

Chauffeur's fracture refers to fracture of the radial styloid process in the foreggm._"

Open book fracture are associated with pubic diastasis alls];Ior a fracturq-_-qfﬁihe pubic rami with a

posterior pelvic disruption of the sacro-iliac joint. ,:'_-.:‘- ™
W L

Bucket handle fracture refers to a vertically orientated fracture through ipsilateral superior and
inferior pubic rami with contralateral sacroiliac joint disruption.
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Solution to Question 4: ™ ™y
| | D z'::_'“"

Jumper’s fracture is H or U- shqﬁé\;}racture q‘.f:t_-],le sacrum. |__|"-r
These are called jumper's bf-:s"mmde JuEpQ?“fracture a.gltf"y are seen in falls from height. There

are two longitudinal fractures that rough th s@-‘al foramina and a transverse fracture. The
level of the transverse fracture lu%\ ermines tﬁd H or U shaped.

e sacral fq'i_!':'ﬂnna they can cause injury to the spinal cord and
,;-&

As these fractures pass throg%ﬁ"t
result in cauda equina SXB_ rome.

N :

U-Shaped Fracture

< | 7 >
¥ "
< =

A&

H-Shaped Fracture

Solution to Question 5:
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Bilateral superior and inferior pubic rami fracture is called straddle fracture.

b
ol e O
Solution to Question 6: _;15,.1':" ol LA L
g Pas) . e
Acute haemorrhage leading—gl’c;:hypovo nﬁz"shock is thq_rﬁost common complication of pelvic
fractures. ' 8 "";:"h? -

s ;
In fractures of the pelvic ring,}ia@ﬁa"is a risk of injury to the major vessels (internal iliac and
external iliac vessels) and to-the venous plexas around the sacroiliac joint. Bleeding from the
venous plexus is the maj.ﬂ_":-cause of pelyi¢-haemorrhage.

Potential blood lo%il?'%actures 'E___-g;;'én below:

Pelvic fracturﬂg._l:l.;ave a high mortality rate ranging from 10% to 50% in some open pelvic
fractures.*Early mortali ";filostly the result of haemorrhage. Late mortality occurs from sepsis
or multiple system organ failure.

Pelvis > 2 litres

Femur 1 - 2 litres

Tibia or fibul | 0.5 - 1.5 litres
a

Solution to Question 7:

Closed degloving soft tissue injuries associated with pelvic and acetabular fractures are known
as Morel-Lavallee lesions.
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Morel-Lavallee lesion involves separation of skin from the underlying fascia. They are frequently
seen in pelvic fractures due to motor vehicle accidents and other crush injuries. The shearing force
in these injuries creates a pocket between skin and fascia where a considerable amount of blood
can collect.

MRI and ultrasonography are recommended to confirm the diagnosis.

Complications of Morel-Lavallee lesions include infection, subcutaneous fat necrosis, and necrosis
of the overlying skin. These lesions are managed through incisional drainage, debridement, and
irrigation of the wound.

E._l
I'.-_|
e

Solution to Question 8:

Spur sign is seen in bicolumnar acetabular fractures. t;"- {-.,.'E'

Bicolumnar fractures cause disruption of both the @or and posterior columns on the
acetabulum. Due to the fracture in the acetabul )3{,‘ femora d migrat medially. The

unsupported triangular area of the ilium i t'hh'é-n. en later s the spur . It is best seen on
obturator oblique view radiographs. @ 14;"?"

The obturator oblique X-ray 1maga{q};hlv15 shmﬁ mmlnutedr:;gh acetabular fracture affecting
both the columns (disruption Q"ﬁ. th the 1hop al and 111&_|bchlal lines). The left ilium is seen
pointing laterally (spur sig

Posterior wall fractures are the most common type of acetabular fractures. Letournel and Judet
classification is used to classify acetabular fractures.

Judet view (45-degree oblique) and AP views are used to radiographically evaluate acetabular
fractures.

Solution to Question 9:

278 Sold by @itachibot



The posterior approach used in acetabular fractures is known as the Kocher-Langenbeck
approach.

The surgical approaches used in the management of acetabular fractures include:

* Kocher-Langenbeck approach is the posterior approach that provides access to the posterior
wall, posterior column, and to transverse fractures. It is also used for handling sciatic nerve
injuries.

* The ilioinguinal approach provides access to the entire anterior column, symphysis pubis, ilium,
and sacroiliac joint. The Stoppa approach is a modification of the ilioinguinal approach.

* The iliofemoral approach is a lateral approach that is rarely used nowadays due to the high rate

of complication. o,
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Infections of the bone

Question 1:

Which is the earliest site of infection in acute hematogenous osteomyelitis?

a) Epiphysis
b) Diaphysis
c) Metaphysis 0 s

d) Periosteum

Question 2: = h, T .

A 4-year old girl is brought with high-grade fever, mgla_ii-s'e, and se\_leijé'ﬁain over her left knee.
Examination reveals tenderness over the medialiaspect of the left knee joint. What is the most
likely cause of this condition? * % » Pt

-, E N
a) Pseudomonas aeruginosa+* =Y

T

b) Haemophilus influenzae
c) Staphylococcus aureus
d) Streptococcus pyogenes:

i

=, Nt

Question 3:s.% =N Uy
Which of the following patients with acute osteomyelitis is most likely to develop limb
shortening and deformity?

a) A 36-year-old HIV positive woman not on treatment

b) A 68-year-old man with diabetes and hypertension

c) A 1-year-old male infant who is otherwise healthy

d) A 6-year-old girl with a history of sickle cell disease

Question 4:

A 6-year-old boy was referred for fever and chills for 2 days. His mother says that he has been
refusing to walk and screams when his left leg is touched. Examination revealed point
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tenderness over the medial tibia. Investigations revealed the following. Which of the following
will not be useful in the management of this child?

a) Empirical antibiotics

b) Surgical drainage

c) Vacuum assisted closure

d) Splinting of the limb

Question 5: o

When does the first bony lesion of osteomyelitis appear on an X-ray?

a) Within 24 hours e
b) Within 48 hours Ny L b,
c¢) During 1st week i ool .

d) During 2nd week e, N WY

Question 6:

Identify the following marked StI_‘L_l‘t;:[uI.'eS.

a) 1 - Sequestrum, 2 - Involucrum, 3 - Cloacae
b) 1 - Sequestrum, 2 - Cloacae, 3 - Involucrum
c) 1 - Involucrum, 2 - Cloacae, 3 - Sequestrum

d) 1- Cloacae, 2 - Sequestrum, 3 - Involucrum
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Question 7:

A patient has a history of a road traffic accident 2 years back, and has developed pain and
swelling now at the same site. His X-ray image is shown in the image given below. What is the
probable diagnosis?

a) Osteogenic sarcoma
b) Ewing's sarcoma

i-\u\.:.\'\- .
c) Chronic osteomyelitis

- ) "
d) Multiple my&lotna S
" h
i ol
Question 8:

A 52-year-old man is being evaluated for chronic pain and purulent discharge from a wound
over his left thigh. He had suffered a fracture of his left femur 7 years ago in an accident and
has had these complaints ever since. Examination reveals the following. Which of the
following is likely responsible for the recurrent nature of this condition?
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a) Sequestrum
b) Involucrum
c) Cloacae

d) Sinus tract

Question 9: i—#":? h-'::E"
) >
In patients with chronic oégéomyelitishﬂlqﬂaprika sign is seen on which of the following?
O

a) Curettage of %b.,hone LT
b) Draina,g",‘?(.) scess ‘-«'.'E}H}

¢) MRI scan

d) CT scan

Question 10:

A 50-year-old woman with chronic osteomyelitis of the tibia is planned for surgical
debridement. The orthopedic surgeon explains to her that this procedure will result in a bony
defect that will need to be corrected. All of the following can be used for the correction of this
defect except:

a) Metal plate

b) PMMA Beads

¢) Muscle graft
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d) Bone graft

Question 11:

In patients with chronic osteomyelitis, which of the following complications would you not
expect?

a) Pathological fractures

b) Squamous cell carcinoma

. . b
c) Amyloidosis b
d) Brodie's abscess ¥ £ ;
iy -.:- 3
O
.I.\.-\. iy
Question 12: ro W a

N 2 . ¥
Which of the following is true regarding sclerosing ostéomyelitis of Garre?
L '\"-I. o - "
5 N .
a) There is no pus formation by " o

" 5 o

b) It is a highly virulent infeétion Tl S
A e i
c) It occurs in immunocompromised-hosts L

d) There is presence of sequest_lh'_u_hi' _ &
| -

Question 13: » 'y

What is the H_:rps-t'%:ommon catise of septic arthritis in sexually active young adults?
y

a) Chlamydia trachomatis
b) Staphylococcus aureus
c) Neisseria gonorrheae

d) Enterobacter cloacae

Question 14:

A 7-year-old boy presents with complaints of acute pain and swelling of the knee joint. He is
reluctant to move the limb. Ultrasonography shows joint effusion. What is the next best step
in management?

a) Blood culture

b) MRI
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c) Empirical antibiotics

d) Joint aspiration

Question 15:

A 52-year-old woman with rheumatoid arthritis develops septic arthritis of her left knee. She
needs to be treated immediately to prevent the destruction of which of the following?

a) Articular cartilage
b) Joint capsule " _;
c) Subchondral bone

d) Synovial membrane

Question 16: oy T

An 11-month-old baby is brought wﬁh hlgh grade fever and persi'stent crying for the past 2
days. She has been refusing to stand or eat anything. Examination reveals erythema and
swelling of the right hip. Joimt arthrocentbms reveals purulent fluid and the presence of
bacteria. What is the likely d1agnos1s’7 o™

.l' 1 '--
a) Holstein-Lewis arthritis ™"

b) Hawkin-Kennedy ar;thxnf;t-ist ;
c) Tillaux-Chaput antli'rftis
d) Tom Smith.Arthritis b .

—,
i .
5 '\'I_.

Question 17:

In patients with transient synovitis of the hip joint, which of the following is true regarding
the attitude of the affected limb?

a) Extended, adducted, and internally rotated
b) Flexed, adducted, and internally rotated
c) Extended, abducted, and externally rotated
d) Flexed, abducted, and externally rotated

Question 18:
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A 24-year-old woman presented with severe pain and swelling of her right index finger for 2
days. Last week, she had sustained a cut on her finger with a pair of rusty gardening shears.
On examination, the following finding is seen. She cries out in pain when you try to passively
extend the finger and palpate the palmar aspect. What is the likely diagnosis?

a) Tenosynovitis

b) Osteomyelitis .;?'E-'
c) Septic arthritis -,.:::E"
d) Necrotizing fascitis &L

¢ B
@ S
Question 19'”.%"-3.' e

A 12-year-old boy presents with swelling and pain for 6 months over the upper tibia. His
radiographic image is shown below. The most likely diagnosis is:
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a) Osteosarcoma

b) Osteoclastoma

c¢) Brodie's abscess *-.,:-1""5. ;,,;'}'ﬁ g E"'{-L
d) Ewing's sarcoma ":."":3-" ﬂ-q__'f".!' :—.IL'-
; h‘-:_- " X
i 5 [
'pl:wu- -ﬂhﬁ'_"l:_ll."
. o
S
=
O | élh%wer Key
$ Question No. Correct Option
~

& ) :
2 c
3 (o
4 c
5 d
6 (o
7 c
8 a
9 a
10 a
11 d
12 a
13 c
14 d
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15 a
16 d
17 d
18 a
19 c

Detailed Explanations
2

Solution to Question 1: o

The earliest site of infection in acute hematogenous ostquyehtls is the,,xm"etaphysm It is also the

most common site of infection.
'-,.ﬁ,_':ll'.-" " '

The infection reaches metaphysis via the hema‘g,qg-enous route. El:h.e metaphysj.s is susceptible due

to the following factors: x"':;"- _.::._ -,:--

* Hairpin loop arrangement of terminal b-lb:od vessels --Iéads to Vascu]@n stasis that favors bacterial
colonization '-,-',"“:'u. L ;..:'-

Ty Lo

r q i
* Fewer phagocytes in this aﬁeﬁg}%" wﬁ._:— y 5= -

Apart from the hematoger'f(m-‘s_route, asgfe-&steomyelit_ié"&m also occur by the exogenous route.
This includes open fractures, iatroge{u"c-interventi@f or spread from local infection.

Ll &

Articular
cartilage

Epiphyseal
artery

and vein Metaphyseal

artery
and vein

Periosteum

Compact
bone

Nutrient
artery
and vein

Nutrient

foramen Medullary cavity

Metaphyseal .. \
artery and vein Y .
Metaphysis —E * = Epiphyseal
line

Solution to Question 2:

The given clinical scenario is suggestive of acute osteomyelitis. The most common organism
causing osteomyelitis is Staphylococcus aureus.
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The other common causative organisms include:
» Pseudomonas aeruginosa - most common cause in IV drug abusers
« Salmonella - patients with sickle cell anemia are prone

» Haemophilus influenzae - was a common causative organism in children, less common now due
to vaccination

* Streptococcus pyogenes
* Escherichia coli

It presents with acute onset fever, pain, and tenderness of the affected site. Redness, warmth,
swelling, and edema are late features. It most commonly involves the proximal t1b1a or proximal
and distal ends of the femur. S

-

It commonly occurs by hematogenous spread following toesinfections, earydischarge, tooth
infection, sore throat, or a boil. In infants, the source ofulhfectlon may be*umbilical cord infection,
heel prick, or IV cannula.

Solution to Question 3: o o o O
. L. A

Acute osteomyelitis is most likely to cause limb shortening and deformity in infants because of the
involvement of the growth pla.te eplphy51s and the adJace.nt joint.

This occurs because the metaphyseal infection spre;ads via the blood vessels of the physis (growth

plate) to the epiphysis and the adjacent joint. Hence, septic arthritis is frequently associated with

acute osteomyelitis in infancy{ The resulting-damage to the growth plate and septic arthritis of the
adjacent joint lead to limb/shortening and deformity.

Beyond 2 years of agé;. ! the physis actéas a barrier preventing the direct spread of metaphyseal
infection into the epiphysis. Herlce, the metaphyseal infection more commonly spreads to the
d1aphys1s “ualy o

Solution to Question 4:

The given clinical scenario is suggestive of acute osteomyelitis. Vacuum-assisted closure is not
used in the management of acute osteomyelitis. It is used in the management of chronic
osteomyelitis following extensive debridement.

Management of acute osteomyelitis includes the following:

« Immediate empirical antibiotic therapy (after taking blood samples for culture and sensitivity)

» Surgical drainage - if patient does not respond to antibiotics or if abscess is detected on imaging
* Supportive therapy - analgesics, IV fluids, and splinting of the limb

The complications of inadequately treated acute osteomyelitis include:

* Septicemia

¢ Chronic osteomyelitis
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* Septic arthritis
* Altered bone growth

Solution to Question 5:

The first bony lesion of osteomyelitis is seen on an x-ray during the 2nd week of infection. It is
due to periosteal new bone formation and appears as a faint extracortical outline.

When osteomyelitis is suspected on clinical grounds, early x-rays show only soft tissue swelling
with no bony abnormality. Hence, the following imaging modalities are highly sensmye and are
used to aid the diagnosis within 24-48 hours: ey

Sy
i

* MRI - shows marrow edema within 24-48 hours E i

e, -y

« Technetium-99 bone scan - shows increased osseousiptake of the tracer

Solution to Question 6: : L

A 4 ,: - b e L
In the given radiographs showmg features of chromc osteomyehtls the marked structures are as
follows: ' ! 5

-, o -
« Involucrum is the thick shéath of pel:ib.sté'al new bon‘e that surrounds the sequestrum.

* Cloacae are openings in the 1nvql-ucrum that allow dralnage of purulent and necrotic material
out of the dead bone. i ,

» Sequestrum is a piece oﬁ.dev1tahzed bone that has been separated from its surrounding bone
during the process of nécr051s e

Sequestrum

Involucrum
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Solution to Question 7:

The given clinical scenario of a patient with a history of an accident 2 years ago, experiencing
symptoms of pain and swelling at the site of injury, and an X-ray of the lower limb revealing
sequestrum and involucrum in the tibia, strongly suggests a diagnosis of chronic osteomyelitis.

Invelucrum

L - i,

Sequestrum

: s ) O, 5. £ : : :
Chronic osteomyelitis may-oe¢eur by duj"ec't JInoculation gfithe infective organism during trauma

(like road traffic accidents). The infection continues.te thrive within the bone leading to
alternating quiescent and ﬂare-u];zstages of chr(lzi_aiC'osteomyelitis.

Sequestrum is a piece of degd‘-B'cfne. It is forméd when a fragment of bone gets separated from the
healthy bone due to necr §is- Tt varies insize from a spicule to a large fragment and acts as a
nidus for infection. Itd&ads to abscess,ahd persistent pus discharge in the bone. Sinus tracts are
formed when the.abscess from th_'é»in-fected bone drains out through the skin.

The iIlVOh_IJ.lQ{u'II:l- is the dens_e-fré'w sclerotic bone surrounding the sequestrum. It is formed from
deep layers-of stripped petiosteum. Cloacae are the perforations in the involucrum. Pus and tiny
spicules of bone may be discharged through them.

The radiograph below shows sequestrum, involucrum and cloacae:
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Sequestrum

Involucrum

L9

. . T AN N
Option A: Osteogenic sarcoma characteristicallyishows the sur_r:burst appearance and Codman's
triangle, as shown below. (A 2 A
_ L

Option B: Ewing's sarcoma shows an onion-skin appearance of the periosteum, as shown below.

292 Sold by @itachibot



- 1
..".ﬂk h = I"'\_

r H.- -hq.h .
ws multiple H'IEI’TC‘Bed-OUt lesii}.r'i's of the bonét‘as shown below.
. = Ly L

== "

Option D: Multiple myeloma sho

——————

Solution to Question 8:

This clinical scenario and image showing a sinus are suggestive of chronic osteomyelitis. In this
condition, sequestrum acts as the nidus of infection and is the most common cause of non-healing
and recurrence.

Sequestrum is a piece of dead bone. It is formed when a fragment of bone gets separated from the
healthy bone due to necrosis. It varies in size from a spicule to a large fragment and acts as a
nidus for infection. It leads to persistent pus discharge and abscess in the bone. Sinus tracts are
formed when the abscess from the infected bone drains out through the skin.
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The involucrum is the dense new sclerotic bone surrounding the sequestrum. It is formed from
deep layers of stripped periosteum. Cloacae are the perforations in the involucrum. Pus and tiny
spicules of bone may be discharged through them.

Sequestrum

Involucrum

Solution to Question 9: 7
Paprika sign in chronic osteomyel_l-tlé‘ is seen durmg the curettage of the bone. It refers to active
punctate bleeding on debrldement and indicateés a healthy tissue surface.

The appearance of the pap_mka sign is an 1nd1cat10n that the curettage is adequate. Effective
curettage is very impo.f_té"nt as inadequate debridement is one of the reasons for high recurrence
rates in chronic psteomyelitis.

MRI in chquni'c-‘(.)steomyeli.t_i‘s"sﬁows rim sign which is a rim of high signal intensity surrounding
the focus of disease. ™,

Solution to Question 10:

The bony defect left behind after debridement is called dead space. Metal plates are not used in its
management as they act as a nidus of infection and cause recurrent disease. If metal implants are
already in place, they must be replaced by external fixators.

The dead space created after debridement in chronic osteomyelitis leads to bony instability. It is
managed using the following techniques:

* PMMA beads (polymethyl methacrylate) impregnated with antibiotics - in initial stages
« Cancellous bone graft - later stages

 Muscle flap transfer
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Solution to Question 11:
Brodie's abscess is not a complication of chronic osteomyelitis. It is a subacute variant of
osteomyelitis.
The complications of chronic osteomyelitis include:

* Pathological fracture - most common, occurs due to devitalization of the bone and sequestrum
formation

» Squamous cell carcinoma (SCC) - occurs rarely due to metaplasia in a chronic discharging sinus

» Amyloidosis - occurs rarely due to long-standing inflammation

Solution to Question 12: ;:-' ! s

Sclerosing osteomyelitis of Garre is characterized Dy, ’the absence ofpus.

It is a specific type of chronic osteomyelitis and is caused by a low -grade anaeroblc infection that
is effectively contained by the host immunesystem. Henee, “there is no-abscess or sequestrum

formation. - oy Fas
e

This condition is characterized by alr excessive perlosteal reaction At the affected site of the bone,
causing marked sclerosis and-¢ortical thlckenlng -

The given radiograph shows'Garre's osteomyehtls

]|

Solution to Question 13:

Neisseria gonorrhoeae is the most common cause of septic arthritis in sexually active young
adults.
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Staphylococcus aureus causes septic arthritis in all ages followed by group A Streptococcus and
Enterobacter.

Solution to Question 14

The given clinical scenario is highly suggestive of septic arthritis. The next best step is
the aspiration of the joint fluid to confirm the diagnosis and identify the organism.

Empirical antibiotic therapy has to be started immediately after aspiration. It is not the first step
as giving antibiotics would interfere with the identification of infective organisms from the
aspirated fluid. Blood culture is positive only in a few cases and has very little g_liagrios'tic value.

USG is the most reliable investigation to detect effusion at an early stage. MRf is reserved for
infections in obscure sites like the sacroiliac or sternoclayieular joints. ;*

Solution to Question 15: vl e T

Septic arthritis needs to be treated Jmmedlately to ,prevent the des_fructlon of articular cartilage.

When the synovium becomes 1nfected there’is-an acute 1nﬂammatory response and effusion into
the joint space. Destruct10n..o£ articular cartllage beglns within 2 days of infection and becomes
apparent in 4-6 days. "

There is depletion of ground substance and destruction of collagen due to exposure to
collagenases. This is brought abeut by enzymes of the inflammatory response, bacterial toxins,
and stimulation of T-lymphotytes. ThlS destruction of articular cartilage finally progresses to bony

ey, T,

ankylosis. 'l :

B
i

=4

. W, ]
Solution to Question 16;

This clinical scenario is suggestive of septic arthritis of the hip joint in an infant. This condition is
also called Tom Smith arthritis.

Septic arthritis of the hip in infancy causes severe destruction of the femoral head as it is
cartilaginous at this age. This results in limb shortening and increased mobility at the hip joint
leading to an unstable gait.

The following image shows destruction and deformation of the left femoral head in a child who
had suffered from septic arthritis in infancy.
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minor injury as a result of imping
tubercule of the humerus.

Solution to Question 17: 1y

intracapsular

Septic Arthritis - Destruction of
Left Femoral Head

.'__J'i:'
s

q\e:ﬁ between H:oﬁ-'(‘)hume
&

XN &
Options A and C: Holstein-Lewis and Tillau -E}l_l”.a;put are typqﬁractures 'i"ln
Option B: The Hawkin-Kennedy test is us:_jio d1agnose.’___‘s*uprasplnatus:_gl'frasplnatus and teres

e
F{""-

2
"q;:':.

B 4‘3

In patients with transient 1mﬁtls of thqéﬂja
abduction, and eXteHl%

This attitude

ation. -"'-,_l"l'l'l

ure. This leads to a decrease in pain caused by joint effusion.

B v —

maxixtize the ca @ET"
. Tl

Reactive inflammation follow
ing a viral infection

Suppurative infection of the j
oint

Common in children

May occur in all age groups,
especially with comorbidities
(rheumatoid arthritis, immun
osuppression)

Painful, but with preserved w
eight bearing

Inability to bear weight on th
e affected side

Normal WBC count and ESR

High WBC count and ESR

Self-limiting conditionAnalge
sics and bed rest

Requires IV antibiotics and s
urgical drainage
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ral ligament and the greater

the attitude of the affected limb is flexion,

volume of the hip joint and, thus, minimizes the
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Solution to Question 18:

The given clinical scenario and image showing flexed positioning of the affected finger are
descriptive of Kanavel's sign. It is characteristically positive in infectious flexor tenosynovitis.

This sign has four cardinal components:
 Tenderness over the flexor sheath

* Rigid positioning of the finger in flexion

* Pain on attempts to hyperextend the fingers

* Swelling of the involved part

Solution to Question 19: P,

The given clinical scenario of a child with prolongé& swelling and [;'ain over the upper tibia, along
with a radiograph showing a lytic lesion with & dénse sclerotlc Tim and minimal periosteal
reaction, suggests the diagnosis of Brodi¢/siabscess. =, - £

Brodie's abscess is a localized form of subacute ost@omyehtls that aceurs when organisms of low
virulence infect an 1mmunocompetent host. The abscess is walled-6ff by the thickening of the
surrounding bone trabeculae.-[tsmost common]y involves t-he metaphysis of the proximal tibia and

distal femur. = \

The patient is typically a child or adelescent experienicing prolonged pain near a large joint for
several weeks or months. Sympto"ms may 1nclude a limp, slight swelling, muscle wasting, and
localized tenderness.

L |

The typical radlograp}Hc-%'rndlng isa cm:umscrlbed round or oval radiolucent cavity measuring
1-2 cm in diameter ssufrounded by a'halo of sclerosis, with minimal or no periosteal reaction. The
radioisotope scanshows markedly increased activity. MRI may be helpful in diagnosis. Open
biopsy w1th-.cu1"bttage is 1nd1cated if there is any doubt in the diagnosis.

Differential diagnoses 1nc1ude
» Cystic tuberculosis

* Eosinophilic granuloma

* Osteoid osteoma

* Ewing's sarcoma
Treatment:

« Immobilization and antibiotics (flucloxacillin and fusidic acid) intravenous for 4-5 days, followed
by oral administration for another 6 weeks; healing may take up to 12 months

* Curettage is needed if the x-rays show no healing after conservative management.

The following X-ray and MRI images show Brodie's abscess of the radius in a patient.
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The differentiating features of each of the given conditions are as follows:

Brodie's abscess

Children, adolescents

Lytic lesion with dense sclero
tic rim, minimal periosteal re
action

Osteosarcoma (Option A)

Bimodal: Children and adoles
cents, 70-80 yearsRapidly pr
ogressivetumor

Periosteal reaction leading to
sunray appearance and Cod
man triangle

Osteoclastoma (Option B)

20-40 years (unlikely in child
ren)

Lytic lesion withthin sclerotic
rim, minimal periosteal reac
tion

Ewing's sarcoma (Option
D)

10-20 years

Diaphysealmass and perioste
al reaction with onion-peel a
ppearance
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Skeletal Tuberculosis

Question 1:

Which of the following is most commonly affected by skeletal tuberculosis in adults?

a) Cervical spine

b) Dorso-lumbar spine

c) Hip joint ﬂ{jk*. '
]
d) Sacroiliac joint = = L
I::.I"l. ."':'q_.
b &
Question 2: {:..,__w._ I:_-.:“x 7'}_‘
e - o

: £
A 37-year-old man on treatment for tuberculosis prese‘ﬁéd with back pain. History revealed
non-compliance to ATT and you suS{Teﬁtthe diseaseHas dissern:in"ated to the spine. Which

part of the vertebra is most likglmly;fb be involv._gd-iﬁ this cond-i_-hon’?
i b il Ny,
L e

i F %

a) 4
b) 1
c)2
d)3

Question 3:
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Which of the following features is least likely to be seen in patients with spinal tuberculosis?

a) Exaggerated lumbar lordosis
b) Exaggerated thoracic kyphosis
c) Decreased flexion of the vertebral column

d) Decreased extension of the vertebral column

Question 4.

The following deformity was seen in a patient with spinal TB. What is it called?

8
a) Knuckl'e::.._l‘:!"‘ _‘&lﬂﬁ
b) Gibbus
c¢) Kyphosis
d) Vertebra plana

Question 5:

Which among the following is an early radiographic finding in spinal tuberculosis?

a) Reduction of disc space
b) Bird’s nest abscess
c) Sclerotic appearance of vertebrae

d) Anterior wedging of vertebrae
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Question 6:

A 44-year-old who had been diagnosed with spinal tuberculosis 3 years back now presents
with paraplegia. What is the most likely cause for his presentation?

a) Inflammatory edema

b) Vertebral collapse

c) Vertebral abscess

d) Granulation tissue in the vertebra

Question 7: . 3

L b % =

Which of the following is seen in the final stage of-Po't;E’s' paraplegia?
a) Flaccid paralysis W% .
b) Spasticity . L Ny
c) Paraplegia in extension : .

d) Positive Babinski's sign =" s P

Question 8: O

Which of the following is a false statement regarding the management of patients with Pott’s
paraplegia? " X *
a) Bladder ip\n;h'fement is an ‘indication for surgery
'H. 5 %
b) Rapid onset paraplegia is an indication for surgery
c) Anterolateral decompression is the surgery of choice

d) Laminectomy is indicated when paravertebral abscess is present

Question 9:

Anterolateral decompression surgery is being performed on a patient with Pott's paraplegia.
Which of the following structures will not be removed during this procedure?

a) Transverse process

b) Part of the vertebral body

c) Lamina

d) Posterior part of the rib
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Question 10:

A patient presented with pain and stiffness of the right hip. On examination, apparent
shortening of the right lower limb was noted. A synovial aspirate was taken which showed the
presence of numerous acid-fast bacilli. Which stage of the disease has the patient presented
in?

a) Stage of synovitis
b) Stage of early arthritis > %
c) Stage of advanced arthritis i

d) Stage of arthritis with subluxation - A .

Question 11: iy A

Which of the following is a true statemyent about __gir&léstone arth}'(')p'l.asty?

a) It is done in early arthritig-""" o P
L .

b) It uses vastus medialis muscle .Y
c) It provides hip joint stability _ <™

d) It preserves hip joint mpbil‘i-t'y' -
_‘h.h. P
o |
Question 12: _
. '-.\-]_ ™ i
A patient presented with difficulty walking and a knee deformity. On examination, his knee
was found to be externally rotated, flexed, and posteriorly subluxated. He was suspected to
have TB of the knee. Which of the following muscles plays a role in causing the deformity

seen here?

a) Sartorius
b) Gracilis
c) Biceps femoris

d) Popliteus

Question 13:

In which of the given conditions is spina ventosa seen?

304 Sold by @itachibot



a) Spinal tuberculosis
b) Caries sicca
c) Tubercular arthritis

d) Tuberculous dactylitis

Answer Key
2

1 b
2 c
3 a o
4 b
5 a
6 b
7 a
8 d
9 c
10 b
11 d
12 c

Wi 13 d

o, N ek

Detailed Explanations

Solution to Question 1:

Skeletal tuberculosis most commonly affects the dorso-lumbar (thoraco-lumbar) spine in
adults (thoracic &gt; lumbar).
The cervical spine is most commonly affected in children.

Skeletal TB affects the axial skeleton more than the appendicular skeleton. Hence, spinal TB is
more common as compared to TB of the joints. In the appendicular skeleton, the hip and knee
joints are more commonly affected.

Solution to Question 2:
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In cases of spinal tuberculosis, the paradiscal area (marked '2' in the image) of the vertebra is
most commonly involved.

The probable reason for this is the rich blood supply of this area which favors the high oxygen

requirement of the tuberculosis bacilli. Appendiceal/ posterior vertebral involvement is the least
commonly seen in skeletal TB.

The structures marked in the image are as shown below:

1 - Posterior spinal elements

2 - Paradiscal area of the vertebra

3 - Anterior vertebral body

4 - Central vertebral body L Z

Posterior -
vertebral elements
1 - Paradiscal area
of the vertebra
-——— Anterior

vertebral body

ST Central

A — vertebral body

) ! )J Y
j —— o ~ B
— ) e
) »—
. B
) R L Y
—— ))«, )
] — 3
) S 2 —
‘2__ — 3 Sl
5 p—y b
s 3
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Solution to Question 3:

Spinal tuberculosis leads to loss of lumbar lordosis.

Spinal TB more often causes compression fracture of the anterior part of the vertebrae. This leads

to anterior wedging of the vertebrae giving rise to kyphosis.

When spinal TB involves the thoracic vertebrae, it exaggerates the existing thoracic kyphosis.

Clinical features of spinal tuberculosis:

* Back pain and stiffness are the usual early complaints

* Cautious gait - a person with spinal TB will walk carefully with short steps to avoid pain resulting
ok

‘d-.l
« Decreased flexion and extension - all the movements of the vertebral columi'ate decreased in

spinal TB due to the associated paraspinal muscle spasm
LA

from movement

of anterior part of
vertebras

Anterior wedging
of vertabra

{:C‘H*- o

Solution to Question 4:

5 N
Comprassion frmcture q__,_._FQi__
. | N

in, and ske],-q'_t'ai.-deformity

t.. A

Kyphotic
deformity

The skeletal deformity shown above is gibbus. It involves the collapse of two or three vertebral

levels and presents as sharp posterior angulation.

Spinal tuberculosis may present with the following skeletal deformities:

Knuckle Collapse of a single vertebra | Prominence of a single spino
us process
Gibbus/Kyphus Collapse of 2-3 vertebral level | Sharp posterior angulation
s
Kyphosis Collapse of anterior vertebral | Exaggerated curvature of the
bodies vertebral column
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Concertina collapse / vertebr | Collapse of the entire vertebr

a plana al body

Seen in tuberculosis of the ce
ntral vertebral body

Gibbues

Kyphosis

< MARROW

AR L™

Concertina collapse

Collapse of the l L
entire vertebral body —-& —a

L

MARROWW

Solution to Question 5:

R

|;|IH'

The reduction of disc space between the vertebrae is an early radiographic finding in spinal
tuberculosis. This indicates the destruction of the intervertebral disc due to spinal tuberculosis.

The infection first involves the vertebral bodies and the intervertebral disc. Hence, the early
radiographic features include rarefaction/osteopenic appearance of the involved vertebrae and

reduction of disc space between the vertebrae.
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In later stages, the infection leads to para-vertebral abscess formation and vertebral destruction.
These features can be seen on a radiograph as bird’s nest abscess and anterior wedging of
vertebrae respectively.

When the disease is in the healing phase, the sclerotic appearance of vertebrae can be seen.

Solution to Question 6:

The above scenario is suggestive of late-onset paraplegia in spinal tuberculosis. It is because of
vertebral collapse which causes injury to the spinal cord.

Spinal tuberculosis with neurological involvement is known as Pott’s paraplegia, Itis classified as
early-onset and late-onset paraplegia:

« Early-onset paraplegia occurs within 2 years of disease. bnset. It is dug'fo edema, abscess, or
granulation tissue that causes spinal cord compressior

« Late-onset paraplegia in spinal tuberculosis j 1s Because of Vqrtebral collapse Which causes injury
to the spinal cord.

o | - —~ - 5
- {

Prognosis is better in early-onset pare31s because it can® subs1de wh,en the active infection is
treated or when the drainage of the abscess reheVe’s compress1on (0f the cord.

™

Solution to Question 7: Lo

Flaccid paralysis is seen in the final stage of: Pott’s paraplegia.

Pott's paraplegia begins, as a UMN lesion. So initially, the patient is asymptomatic but ankle
clonus, increased deep tendon reﬂexes and extensor plantar can be detected on clinical
examlnatlon

=4

It then progresses to spast,:i'c paraplegia of the extensors and the flexors. In later stages, it presents
as an LMN lesion causing flaccid paralysis.

Solution to Question 8:

Laminectomy is indicated when the posterior parts of the vertebrae are involved.

Management of Pott’s paraplegia includes conservative management (with antitubercular therapy)
or surgery.

The "middle path regimen" combines both the approaches and includes the following;:
* Antitubercular therapy

» Immobilization using spinal braces

* Draining of abscess/surgery if required

Surgery is indicated in the following conditions:
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* Failed conservative management

» Recurrence of the disease after treatment
* Rapid onset paraplegia

* Bladder and bowel involvement
Surgeries for Pott’s paraplegia include:

* Antero-lateral decompression - it helps in the removal of both solid and liquid debris and so it's
the surgery of choice for Pott’s paraplegia

* Costotransversectomy - surgery indicated for paravertebral abscess

* Laminectomy - indicated when the posterior parts of vertebrae are involved (7,1

Solution to Question 9: T

The lamina process of the vertebra is not remeved in anterolateral decompression surgery.

Anterolateral decompression surgery is the'preferred suigery for Pott’s paraplegia.
The structures removed in this proegdure are : {4 rY

e Posterior part of the rib " y -
= k o

e Transverse process ’ N

* Pedicle

r | i LN
« Part of the vertebral body antérior to the spinal cord
_‘hh i |

B
i

Solution to Quesfion 10: %
o !
The above Scenario is suggestive of tuberculosis of the hip. An apparent shortening of the limb is
seen in the stage of early arthritis.

Clinical features seen in the four stages of TB hip:
» Stage of synovitis presents with apparent lengthening of the limb due to abduction deformity.

« Stage of early arthritis presents with apparent shortening of the limb due to adduction
deformity.

» Stage of advanced arthritis leads to true shortening of the limb because of the destruction of the
articular cartilage of the femur and the acetabulum.

* Stage of arthritis with subluxation leads to true shortening of the limb. The destruction of
acetabulum leads to dislocation of the femur head. This is also known as wandering acetabulum/
mortar and pestle hip because of the widened acetabulum and diminished size of femur head.

The TB of the hip finally results in fibrous ankylosis of the hip joint.

Note: The apparent length of the lower limb is measured from the umbilicus to the medial
malleolus and the true length of the limb is measured from the anterior superior iliac spine to the
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medial malleolus. The apparent length is increased when there is abduction deformity of the hip
and decreased when there is adduction deformity of the hip.

Solution to Question 11:
Girdlestone arthroplasty preserves the mobility of the hip joint It is done for the management of
TB of hip.

Early stages of TB hip can be conservatively managed by antitubercular therapy, traction, and
immobilization. Later stages need surgical management.
Surgeries for TB hip include: v

* Synovectomy and joint debridement is the preferred surgery in early arthrltls

* Girdlestone arthroplasty refers to the modification of?* tTle articular surface of the joint. It involves
excision of the affected portion of the joint and reeonstruction of tlre joint with vastus lateralis

-

muscle. It gives a painless, mobile joint but it résults in an unstable hip. ™y

* Arthrodesis refers to the fusion of the joint. It is indicated h painful fibrous ankylosis. It gives a
painless stable hip joint. ) Nk Fa

o &

Solution to Question 12:

The above scenario is suggestivg of t};e triple deformity characteristically seen in TB knee. It
occurs due to the spasm of biceps femoriss, :

Tuberculosis of the kr;_e@'-.-ﬁ'resents with-triple deformity, which includes:

* Posterior (and lateral-j subluxation - due to ligament laxity/ degeneration

. Externalllqtéfai rotation -_'dli'éto spasm of biceps femoris

* Flexion - -due to spasm o%' the hamstrings (semimembranosus, semitendinosus, biceps femoris)

Sartorius, gracilis, and popliteus are responsible for medial rotation at the knee joint and do not
contribute to triple deformity.

Solution to Question 13:
Spina ventosa is a feature of tuberculous dactylitis. This refers to the tuberculosis of short tubular
bones i.e. metacarpals, metatarsals, and phalanges.

The infection is lodged in the marrow cavity leading to spindle-shaped expansion/ ballooned-out
appearance of the bone known as spina ventosa. Periosteal reaction, abscess, and sinus formation
are seen.

TB sicca or caries sicca is the tuberculosis of the shoulder joint. It usually does not have any
effusion of joint, hence it is known as sicca which is a Latin word for 'dry".
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The image below shows tuberculous dactylitis. Note the swelling in the affected phalanx.
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a0 x % A
} A N
1 L
.y .1 j
% o . 1 '|.-l ’
W d
o\ {
o T -
W o
. .
b {
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Fractures in children

Question 1:

What is the most common bone to be fractured in children?

a) Distal forearm bones
b) Humerus
c) Clavicle "

d) Carpals

Question 2: it o~ 8

Which of the following is false about supracondylar fracture of the hpmerus”
o "-\-|| 2 "-.
'-.
a) It is the most common pedlatr;c elbow fracture e L

b) Flexion type is the most common h O
e L

¢) The Gartland classification is comnionly used sl

d) Anterior interosseous nerve I i§ 'most commonly mJured
-\.| -

Question 3: » 'y

A 4-year-old g!-rl was brought to the emergency following a fall in the playground. On
examination, her right arm was swollen, pink, and pulseless. An x-ray revealed a
supracondylar fracture of the right humerus. What is the most appropriate management?

a) Observation
b) Reduction and pinning
c) Fasciotomy

d) Vascular repair

Question 4:

How would you classify the following injury?
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B,
il
LT N .h'
. 4 - - -- .L
a) Salter-Harris type III K i i o b P
s, T e — W
b) Salter-Harris type II {8 1:'“*- ity
- H-H. L
c) Salter-Harris type V __L-"..‘-.”'“:'l. Lt - },,1‘:%“'
L) . I. ; L™
d) Salter-Harris type IV o e a
i Y o
o Y K
> |I' r ¥ .':'
n,
Question 5: vl 2%
-u.__\"'\.'\"- ]

K 2 ._'.-"
A 13-year-old boy is broggl’_}j';i'to the ED two hours after falling from his bicycle. He complains
of progressive pain and’swelling in hfs“"left arm. On examination, the pointing index sign is
noted. Which of thfe'-}n lowing wil'l:'}'}"ou suspect?
)

oy
a) Fracturs.of lateral corrd:;_r'le humerus
b) Fracture of supracondylar humerus
c¢) Fracture of medial condyle humerus

d) Fracture of neck of radius

Question 6:

Which of the following is the first ossification center to appear around the elbow?

a) Radial head

b) Olecranon

c) Lateral epicondyle
d) Capitellum
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Question 7:

In which of the following patients would you suspect child abuse?

a) An 8-year-old boy with a torus fracture of the left distal radius
b) A 7-year-old girl with a fracture of the left lateral epicondyle of humerus
c) A 3-year-old boy with a greenstick fracture of the right tibia

d) A 9-month-old infant with a spiral fracture of the right femur
';-‘:: ]
e

&
Question 8: 5
""':'FI '-:"{h‘

An 8-year-old child was brought to the casualty vq__h'h a histo -af"a fall frogghthe stairs. On
examination, varying degrees of ecchymos "\Q?Gr%oted ove,L}he buttocks:a upper limbs.
X-ray reveals a metaphyseal corner fractu;a_e of the rlglzﬂfemur What,'_'i:g‘the likely diagnosis?

a) Albers-Schonberg disease x"':.-" _ 5";-..."'“I:-"| ,;EFL
b) Battered baby syndrome .é:" {1:'-"'- iy E
c) Vitamin D deficiency _’l;:":.. _‘}E?
d) Osteogenesis imperfecta é.,:‘"'b 2 .
o) &
R
Question 9: "-.:} {,;' {:&-..

A toddler waskdg_ﬂ;'hght to the:ﬁé}(lhatrlman with forearm swelling and inconsolable crying. An

x-ray revealed‘the followm What is your diagnosis?
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a) Torus fracture
b) Nightstick fracture
c) Monteggia fracture

d) Greenstick fracture

Question 10:

In patients with Madelung deformity, which of the following bones is invol\;ggj’.’a 1

a) Distal ulna ¥ @, <
b) Distal radius "'-:j.{'-':l {:.{H
o
: N &
c¢) Trapezoid C, ,,:.l;'*-
d) Tri r-;,_‘?ﬁr ) 't"l* '
) Triquetrum @""-.,. .-..'.L-." "-?"ﬁ
& 8
Gl @ 0
Question 11: xx'..},} . ,":-—_':. L_,"'-'
r?'i:' 1;;"'::'"- o
A 7-year-old boy is being evaluated f lﬂ)e followi lag%rmity of his left elbow. 3 years ago,
he had suffered a fracture of his 1 ow follolé}gé a fall on his outstretched hand. During
that period, his arm was put i s. Which of the following can be performed to

a1 34
b) 2,5
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c)1,4
d)2,3,5

Question 12:

An orthopedic resident is applying a cast for a 6-year-old child with the following fracture.
What should be the position of the child's forearm during the procedure?

O A

a) Mid-pronation with eLE_)p{Vv flexed .1
b) Full supinati i ‘};-]elb £?

) Fu Squatl?E_l'-."_flt ow ?XE&_{I
c) Mid-pronation with elbcl):i.qeictended

BN ]
d) Full pr:)‘hation with elbow flexed
Answer Key

Question No. Correct Option

Ol | wWIN|F
o |T|T|T|T |
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d
b
g d
10 b
11 c
12 a

Detailed Explanations @,

.-.'\-_ -l
Solution to Question 1: X o =

'l.'\"' '\-\. Vi
The most common bones to be fractured in chlldre.n a‘ré the dlstal forearm bones.

The distal radius is the most commonly fractu__red,'bone in chlldhé‘od Itis mdrg commonly

fractured than the clavicle. N e o
y Ny | o
The clavicle is most commonly fractured during b1rth-. . o~
% Gl o
c.C oo <
. . ] ; e K

Solution to Question 2: _.h__. .

Most supracondylar fractures (_(28%) are extensi'on type injuries. They are usually caused by a fall

onto an outstretched hand‘. "' fa

Y

Supracondylar humera-l__fﬁhctures arex_hﬂlp most common type of pediatric elbow fracture. They
most commonly lead to the follow_r_ng- nerve injuries:

* Extension- ty@ Anterlor 11_1t,§1=osseous nerve

* Flexion- tifpe Ulnar nefve

According to the Gartland classification, there are 3 types of fractures:
* Type I: Undisplaced

* Type II: Some degree of displacement

* Type III: Complete displacement

The following x-ray shows a type III supracondylar fracture of the humerus:
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Solution to Question 3: g _ﬁ‘a'- {.%:.

This clinical scenario with a pi k:_"and pulseleﬁf.arm is suggestil've'%of a supracondylar fracture with

adequate perfusion. The trija'fr_'i‘ient of chqieg is reduction and pinning, followed by observation.

Ty
On the other hand, if there is poor pe}'{}'sion due tg‘:{a-:slzular compromise, the affected arm is pale
and cool to the touch. In this cas ;-t_HE' urgent rq"d.uc ion must be performed in the operating room.
After reduction, the vascular’status of the h 1is reassessed. If the hand remains pale,
exploration of the brachia{éﬁew, the rs}e__ét's% of entrapped structures, and direct repair with vein

grafting may be requive%l} .-;?,.l

A &
Ak Ty

Solution to a‘Uestion 4: ™

The physeal injury depicted in the given diagram is classified as Salter-Harris type II.

In a type II fracture, the fracture line passes through the metaphysis into the epiphyseal
plate. This results in a metaphyseal fragment called the Thurston-Holland fragment. The
epiphysis is spared.

Solution to Question 5:

The pointing index sign is seen in supracondylar fractures of the humerus.

This finding occurs as a result of injury to the median nerve. It results in loss of function of both
flexor digitorum profundus (FDP) and flexor digitorum superficialis (FDS). Hence, the index
finger sticks out when the patient is asked to clasp their hand.

The image shows the pointing index sign:
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‘>
e % &
SR < SO

B R;t >
The capitellum is the first ossiﬁh ion centelv;‘a:gp ear arouml.::;he elbow.
The order of appearance d?ggﬁcatiogﬁ?s can belE: @v}mbered using the mnemonic CRITOE:
. 5 q;:}
+ Radial head: 4 years -,.:.:E" k!

(=
* Internal epicondyle:6 b

* Trochlea: 8 yeari}"::-" -.,:EI".&"
¢ Olecranon: 1&?‘“5 .,,.}{?‘

. Externai\&a'teral) epic e: 12 years

Solution to Question 6:

* Capitellum: 2 years [

Solution to Question 7:

Long bone fractures, particularly spiral fractures, in non-ambulatory infants &lt; 1 year should
raise the suspicion of child abuse.

Accidental fractures of long bones (humerus, tibia, radius) are common in toddlers and older
children once they start walking.

Solution to Question 8:

This clinical scenario is suggestive of battered baby syndrome.
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Non-accidental trauma must be suspected when there are ecchymoses and fractures in various
stages of healing. This indicates that the trauma has occurred over a period of time. Metaphyseal
corner or bucket handle fractures are typically seen on x-ray. Sub-epiphyseal micro-fracture is also
a feature of child abuse that is seen on MRI.

In such cases, a radiological assessment of the entire skeleton is indicated. The minimum x-ray
views required in a case of suspected child abuse are:

» AP views of the entire skeleton
* Dedicated views of hands and feet

» Lateral views of the axial and appendicular skeleton

'L_'r i
Sy
il
Solution to Question 9: o o
i "\.hl _\11%\_
The given image shows a fracture with a broken cp'i‘tré';"on one side"and an intact cortex on the

other side. This is called a greenstick fracture,afid is -commoq ift-children. ™

.

Option A: Torus fracture or buckle fractui‘-g oceurs due t,o»bﬁ%kling of the ‘eortex. It most
commonly occurs at the transition bei;gsleeﬁ metaphy_si;a"-and diaphy@is'y. ;
-H-_-l L L d -ﬂ-
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LI-I
e

Torus Troocturs

W &
Option B: Nightstick fracture refers to a fra tu{"e'.':og'the shaft (_)'_fj'f'he ulna. 1'&‘!'
Option C: Monteggia fracture refers to a{@fcture of the-ﬁ_-i'ommal ulna 14'\_};1'1‘1 an associated radial

head dislocati oy
ead dislocation. H{h‘:‘:ﬁ‘{ | lf_;i._:"'- : L-:;E.{"-.
) H{uﬂ" IEF{'--..
Solution to Question 10: Ej" ﬁ%

The distal radius is involved ?@delung d thity

This is a congenital or p 'f-;'f"t"éumatlc %ﬁnlty in children due to disruption of the ulnar and
volar aspect of the gr@,?i_l'it plate of th'o,_ stal radius. This disruption is believed to be caused by the
Vicker's hgamen igamentJio ally tethers the lunate to the distal radius proximal to the

hysis. "-— .
s (A0 A

Lunate

Vicker's
ligament

Diistal radius
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Disruption of the growth plate causes a ventral curvature of the distal radius. However, the ulna
continues to grow and the distal ulna appears more prominent may stick out as a lump on the

back of the wrist. This is known as a positive ulnar variance. There is volar subluxation of the
hand.

Solution to Question 11.: P

.l'. LY
The image shows the cubituswalgus deformity.of the left elbow, which is usually a complication of
lateral condyle fracture of the‘humerus. it ‘ean be corrected by medial closed wedge osteotomy or

5
lateral open wedge osteotomy. =)

Cubitus varus can*be corrected by'a lateral closed wedge osteotomy or medial open wedge
osteotomy, «.}° B W
o

Derotation‘osteotomies a'rla. commonly used for the correction of lower limb deformities.

[ . n — - -+

B
WV

Cubitus valgus Daformity corrected

Medial closed wedge ostectomy

Cubitus valgus Deformity corrected

Lateral open wedge osteoctomy
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Solution to Question 12:

The x-ray shows a fracture at the junction of the middle and distal 1/3 of both radius and ulna. The
elbow should be flexed at 90° and the forearm should be in mid-pronation position while applying
the cast.

Forearm fractures in children are managed conservatively by applying a POP cast. In adults,
surgery is preferred (open reduction and internal fixation).

el
&

Upper one-third Full supination

Middle one-third Mid pronation (neutral)

Lower one-third fracture Full pronation E"‘ '

W =2 e
- 4 .
b ® K e

AL
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CTEV, Genu varum and valgum

Question 1:

A 3-month-old infant was brought to the clinic with the given malformation present since
birth. What is the primary deformity in this condition?

ﬁ{F b
a) Convex lateral bordel;'w-.l_ ‘th
b) Abduction H}{;;" e,
c) Concave me border W

o
d) Adduct '\-'.'|I

Question 2:

Which of the following tests can be performed in a child with CTEV to detect tibial torsion?

a) Dorsiflexion test
b) Ortolani's test
¢) Plumb line test

d) Barlow's test

Question 3:

325 Sold by @itachibot



Which angle is depicted in the radiograph below?

e
a) Gissane angle -.’:?" ..,l':-.,_""-
b) Meary's angle {'-::":';‘3" _ ;{5{3 ,:___'E"{H
c) Bohler's angle ﬂ"'- '-..,:--.,.""-l.-_'.:l {.,.;_"
d) Kite’s angl = ;2;"" e
e's angle R
2 )
>’ &
Nk 2

Question 4: L’ ""'i:"*

What is the right v‘;?correctii_fi'n n'of deformities in an infant with CTEV?

a) Cavus, 'qulﬁd:l&c\ion, var,]il‘ﬁ\,I uinus
b) Valgus, abduction, equinus, cavus
c¢) Cavus, abduction, varus, equinus

d) Cavus, adduction, valgus, equinus

Question 5:

A pediatrician referred a newborn with the given deformity to the orthopedics department.
Ponseti's method was planned for correction. Which of the following is incorrect regarding
this technique?
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a) Equinus is corrected last

\ 2
b) Below knee cast is applied @ _l:.,'_:“-.,j ‘_15'-:"'-
c) Head of the talus acts as the fulm‘\nﬁh !"i.ﬁn ; .E."-:""

g y . L
d) Treatment should be start{e}\l'?:q:fhm first g':&é'eks of life . *3
- < Qo

_ o O
Question 6: -;.'-.,"'-" H.';,"'?'
) >
A 1-year-old boy was unde'zg"':oing treat eﬁ{mﬂ'for CTEV with a POP cast for the past 6 months.
However, his deform'\igérsa%ave not i ved. What is the next best step in management?

s e
a) CTEV sho

o
b) Dillwyn%vans procedﬁl"be

c¢) Turco's procedure

d) Triple arthrodesis

Question 7:

An infant undergoing treatment for CTEV has just started walking. Which of the following is
false regarding the shoes that he will be prescribed to wear?

a) The straight inner border prevents cavus

b) Outer shoe raise prevents foot inversion

c) Absence of heel prevents equinus

d) These shoes can be used until 5 years
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Question 8:

A 12-year-old with neglected CTEV and muscle wasting is brought to the hospital. A triple
arthrodesis is planned. Which of the following joints will not be fused?

a) Talocrural

b) Calcaneocuboid

c¢) Talonavicular

d) Talocalcaneal '-.,_':-_:E' ’
E'.- A
WL e
Question 9: o o
. o 0
Which of the following methods can be ulge@?@xternal ﬁ%{a-iion in a %@1 t with resistant
CTEV? (%2 o o
a) Dwyer's procedure ._5‘:"'-. _ "';-:"“ ,;z"'
b) Davis procedure ; ,;5,""-"" 'I-::"-.ﬁ"'{_} o -
c) Joshi's method = E..{} _‘}-E?"
d) Dillwyn Evan's procedure E:-hl ﬁl;?_
&EF‘ o

Question 10: i '-:.ﬁ"ﬁﬂ'
{._:“-.

. O » B . . .
A child was thﬁ‘gﬁnt to the o@ﬁopaedlc OPD for evaluation of the given knee deformity. What
is it known as? "l'"-.
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a) Genu recurvatum
b) Genu varus
c¢) Genu valgum

d) Windswept deformity

Question 11:

A 7-year-old boy fractured the lateral condyle of his femur. He developed mgluhlon as a

complication. Which deformity is he most likely to develop’) &, v
= b
a) Genu recurvatum " __:~I"-:’ -J'-._"
. .l'-. L I.
b) Genu varus o ™
. A t
c) Genu valgus R . o .
.. L% | T
. . Lt - N 4 %
d) Windswept deformity Y Mg h 1&._%
o ) e | o
WP e ~
. . M % P
Question 12: Cg ¥, o
I'-\.-.\- Y -\..' -
What is the most common cause of-acquired gepu recurvatum?
e 3

a) Rickets {5 "

b) Cerebral palsy ,.__‘:«;"‘-" x.:"la

c) Pohomyehtls N o

d) Malum.ted ff"actures arouna' the knee
e )

Question 13:

Which of the following is a feature of Blount's disease?

a) Coxa valgus
b) Genu valgus
c¢) Coxa varus

d) Genu varus

Answer Key
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Question No. Correct Option

1 d
2 c
3 d
4 a
5 b
6 c
7 a
8 a L.:' 1
N
9 c &
10 c
11 c
12 c I,
._‘
13 d
..\._\_ 'l.:‘. L .h}.'
T ; "y
oy .4 X
_:‘Iu\_ E F Y I. -'\.
'\'h". W, . ; '%:_ ] ._l-.
c-DetailedExplan ations
¥ i =y
. - _.llh.-\. "': .:- z
Solution to Question 1: __1'__,“*-' o
_\"'\.':‘- — e

Adduction of the forefoot Lf'@primary de.f_orﬁl"ity in congenital talipes equinus varus (CTEV).
The five primary defo{:ﬁi%es in CT_E?:{:a':re:

* Cavus- excessé{'e.."'a;"ching of tbl‘e'?('r(;t

. Adductiq:l_d__.p-f' forefoot L1

* Varus- inversion and adduction of foot

» Equinus- increased plantar flexion

« Internal tibial torsion- medial rotation of the tibia

Solution to Question 2:
The plumb line test helps to detect tibial torsion which is seen in congenital talipes equinus varus
(CTEV).

The child is made to sit at a table with both the lower limbs hanging from the edge. A line is
drawn from the center of the patella to the tibial tubercle. This is called the plumb line.

Normally, when extended down, it should cut the foot at the first or second inter-metatarsal
space.
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In CTEV, due to medial rotation of the tibia plumb line cuts the third or fourth inter-metatarsal
space.

Patella

Tibial
tubercle

Tibial torsion 1
2

Line cuts Line cuts
2™ metatarsal 4" metatarsal
space v space

Normal CTEV

G

“-1 T 3 o

"'-.
Option A: A dorsiflexion test is don_e@m;l’ghe screenmfb‘? clubfoot. Ii.i_"a newborn, the dorsum of the
foot can be brought in contact w_1i_}.1 e tibia by d&rmﬂexmn bu.t n%'t in CTEV.

Options B and D: OrtolamlilI ':‘:'i'Barlow S te@ts are perforr-t_’_m.dl_iln developmental dysplasia of the

hip (DDH). "I-.__ R
2~ O
*-:n‘-" : ?::'l'k
(&~ by
Solution to Question 3: .__} ‘“3.

The given radlog];"| Ehows Klte:s,}ngle which is the angle between the long axis of the
talus and the J_(_Sfl-g axis of the.calcaneum.

The normal Kite's angle isﬁe,d-55 degrees. In CTEV, the Kite's angle is less than 25 degrees.
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Solution to Question 4:

The right order of correction of CTEV is cavus followed by adduction, then varus, and lastly

equinus (CAVE).

An incorrect sequence of correction or overtreatment of CTEV can result in the development of

the rocker-bottom foot. It is characterized by a prominent heel and a convex sole.

Rocker bottom feet

EJ"'-.,E':I

b.

7 S
"lq::"..
e

Solution to Questlc.),"'r':],\'-";:’:I {:,:'-,,F"’:"

In Ponsetj' fi,;'.n'i‘el'\bod an fp}knee cast is used to correct clubfoot.

Ponseti's method is the currently used method for conservative management of CTEV. Previously

Kite's method was followed.

Treatment start <2 weeks 1 month

Order of correctio | cavus® adduction® varus°® adduction ° inversion ° equ
n equinus inus

Fulcrum Head of the talus Calcaneocuboid joint

POP type Above knee cast Below knee cast

Duration 6-8 weeks 6-9 months

Solution to Question 6:
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The next best step, in this case, is posteromedial soft tissue release (PMSTR), also known as
Turco's procedure.

By 1 year of age, posteromedial soft tissue gets contracted. This causes difficulty in the
manipulation of the joint. Therefore, PMSTR is done and tight soft tissue structures (tendons,
ligaments, capsule) on the posterior and medial side of the foot are cut.

Solution to Question 7:

When the child starts walking, CTEV shoes are prescribed for the daytime. The stralght inner

border in CTEV shoes prevents adduction, not cavus. o
CTEV shoes are prescribed when the child starts walking agéﬂ re used up to 5.years of age.
The straight inner border prevents adduction, while the qp__q ce of heell?i"events the equinus.

An outer shoe raise is present to prevent foot inversi *'l 1
P P '-.“??" o

CTEV shoes b :

Straight
inner border

&

Outer
raise

Absance of heal

Normal shoes CTEV shoes
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Solution to Question 8:

The talocrural joint (ankle joint) is not involved in triple arthrodesis.
Triple arthrodesis involves the fusion of talonavicular, talocalcaneal and calcaneocuboid joints.

Triple arthrodesis is done for recurrent or persistent clubfoot deformity in older children (chronic
cases). It is done after 10-12 years of age as before this age bones are not fully ossified, therefore
fusion may not be adequate. Inadequate fusion is known as pseudoarthrosis.

&
i

e

Tibia

Talus
i K
Talonavicular joint Fibula

Navicular:
Talocalcaneal joint

N > "

\RH\ Calcaneum
J

Calcaneocuboid joint

e

Cuboid

-\._"'\_.\'

S

Solution to Question 9: Ny
Joshi's method (Joshi's external stabilisation system - JESS) is a method of external fixation used
in CTEV.

Treatment by external fixators is a recent concept in the management of CTEV. It is done for
difficult cases.

There are two types of external fixator frames:
« Ilizarov's

* Joshi's (JESS)

Solution to Question 10:

The deformity shown is genu valgum.
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A normal knee has 5-7 degrees physiological outward deviation (valgum). Any increase or decrease
in angle can result in knee deformities.

Knee deformities are:

 Genu valgus (valgum) or knock knee - Knees are abnormally approximated and the ankles are
divergent.

* Genu varus (varum) or bow knee - Knees are abnormally divergent and the ankles are
approximated.

* Windswept deformity - Abnormal valgus deformity of one knee with varus of the other.

* Genu recurvatum - Hyperextension at the knee joint with backwards bending.

i

CGonu valgunm
e oreat Gerochs frooms)

—— —_— —
migyuie e

G varo = VA cl s s e T
(Bow lkroon) doformmity

i '-.\-]_. oy, N
Solution to Question 11:. t

The boy is most likely to develop genu valgus subsequent to lateral condyle fracture of the femur.

Fracture of lateral condyle femur will result in injury to the lateral growth plate of the femur, and
thus only the medial condyle will continue to grow with age resulting in genu valgus.

Similarly, injury to the medial growth plate of the femur will cause the lateral condyle to grow
only with age, resulting in genu varus.

Solution to Question 12:

The most common cause of acquired genu recurvatum is poliomyelitis.
Causes of genu recurvatum:
* Congenital (due to abnormal intrauterine position)

* Acquired
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* Neurological disorders like polio, cerebral palsy
* Rickets
* Malunion

* Knee fractures

Higs

M .
5-7"
bl

ool

— —_ — —_
RESTPE T e

Chasriis wvearoims WA s e
(B o kroom) cAeTformmity

..._:_1 . -

A0 e
i [ount's diseade.”
Genu varus is a feature LO&'E nt's dlsegg'e.

Blount's disease, is g;éwth disordé?;?proximal tibial physis that causes the lower leg to angle
inwards resultilln,qg_,'-.}"'h genu Varqg."-

Solution to Question 13:

Triad seen,:_'gn-ﬁfount's diigl.gé
» Bilateral idiopathic genu varus
¢ Genu recurvatum

« Internal rotation of tibia
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Congenital malformations, Perthes disease and
SCFE

Question 1:

The radiograph of an infant with a hip deformity is given below. There is no history of
trauma. Which of the following is not a risk factor for developing this condition?

a) Positive family Q?t%ry {:___--._:‘?1'

b) Breec \Eiesg};tgtlon W}

.'

c) Male ge
d) First born child

Question 2:

What is the vertical line drawn at the outer border of the acetabulum called as?

a) Hilgenreiner's line
b) Perkin's line
c) Shenton's line

d) Klein's line

Question 3:
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A 3-month-old baby is brought to the OPD by her mother as she noticed some deformity in
the hip and lower limbs of the child. On examination, asymmetry of groin crease is seen and
the following test in the image is positive. What is the name of the test being performed?

&
b
‘-\_‘

b :"i:;' i el
a) Barlow's test -.:.'-.-h"' e " —_:' -
b) Ortolani's test ™ o ":" ' .i'.'_"l"'
c) Galeazzi's test c _:.;_".H’ j""-q."' .
o &
d) Durkan's test NN o el
LW "y,
3 g
Q o
Question 4: _-.;-.."* L
3" b

Which of the""lfué'llov.ving is mﬁ&zliely to be seen in patients with DDH?

a) Altered gait
b) Limb shortening
c¢) Decreased lumbar lordosis

d) Decreased abduction

Question 5:

A mother with a history of breech delivery brings her 1-month-old baby to the OPD. On
examination, the child has asymmetric thigh folds and Ortolani's test is positive. What should

be the immediate management?

a) Closed reduction only
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b) Pavlik harness
¢) Hip spica

d) Pemberton osteotomy

Question 6:

A 1-year-old child is diagnosed with DDH.

next step?

a) Total hip replacement
b) Pelvic osteotomy
c) Manipulation under anesthesia

d) Open reduction

Question 7:

5 ]

L" -\.-:"'\-.l.

Closed reduction is attempted but fails. What is the

P
il
T ¥
-,'I-\‘_ o,
iy o = W,
b /
T N |
i I"' b
el LR ™,
|.: L | L
- e ey ™ %
_I'I '.1-'\-\. 1--\."\'
- -I.-\.:-\. -1-1“.'\-\.
W M

[
1

A 12-year-old boy is diagnosed with DDkai-thhs'econdary-a_r:’Eﬁritic changes. What is the

treatment of choice? A

a) Open reduction o
M

b) Salter osteotomy h -:‘
c) Total hip replacem{xlq;t:-:'. o
d) Femoral osteotoﬂqy _ { X

| ":\IJ.. -\._"'\_.\'

w5 !
Ny ot
Question 8:

s o B

What is the most common type of osteochondrosis?

a) Frieberg's disease
b) Kienbock's disease
c) Kohler's disease

d) Perthes disease

Question 9:

Which statement is true about Perthes disease?
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a) Limitation of external rotation
b) More common in females
c) The bone age is lower than the chronological age

d) Patients present during adolescence

Question 10:

Which of the following statements is true about coxa vara?

a) The neck shaft angle is increased

b) The greater trochanter is displaced upwards N 2
c) Lengthening of limb is seen 23 :-._‘l‘.l"" A
d) Limitation of adduction and internal rotatif):r_l _H'-‘I"' : % o
: 1
..I-'-Il;. -'x_'l_ -.'-u":
- - '.'\. '\'\.-
Question 11: e A _‘_::‘*

Which of the following mov_g_n:ﬁ_e'ﬁts is not,affected to a gréat extent in slipped capital femoral
. L

epiphysis? ' 'y
a) Extension N "
W gl
b) Internal rotation ey " bl
b o
c) Flexion 1.__':*;"'"' B
. L
. ) Fo
d) Abduction (™™ .
i '-.\-]_ -\._"'\_.\'
% &
Ty o L
Question 12:

A 15-year old boy presents to you with limitation of abduction and internal rotation of the left

hip. An X-ray of his left hip joint is shown below. What is the sign seen?
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SR
a) Trethowan's sign -.,HH._?:"L [ '::J{':l'.
b) Catterall's sign @ ‘:,-:,.'."-'-'
c) Alli's sign ..1':.!“5,. L-_::__D O
. . .;b . Nt
) Dagger sign _ I;i-""" ‘-1.:\:"'.-_} {_..:_-'
& ot &
O 2
. & S
Question 13: s J&
(Y @
In which position is the hiE:held in tr Et synovitis?
'-H.F

a) Adduction an&'&é’ternal rotatiqr:'"t

b) Adducgi?{ah,d internal efg'lon

¢) Abduction and extern‘;i,\rotation

d) Abduction and internal rotation

Question 14:

Which mutation is seen in patients with achondroplasia?
a) FGFR-3
b) RANK
¢) COL1A1
d) Fibrillin-1
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Question 15:

The following finding is seen in a patient. Which condition is this associated with?

L) %

a) Osteogenesis imperfecta ‘-.,;"' "oy '—_:""

O NPT
b) Cleido cranial dysplasia— a N 'El.'_‘:_

| 2 - i

c) Achondroplasia *—*-."E :-"' j""::!'
d) Edward's syndrome -.:.'E" : -,_l_'~-'-'|"I

¢~ O

o -
| A e
Question 16: _,.,;-..} T
W

T

In which of t'hllze"' following cd{';{itions is ring-shaped epiphysis seen?
a) Osteopetrosis
b) Osteogenesis imperfecta
c) Osteoporosis

d) Osteomalacia

Question 17:

A male neonate was admitted to the NICU due to multiple birth deformities. He had
blue-grey sclera with a high arched palate. The radiograph revealed fractures of the right
humerus, ulna, and femur with osteopenia. Which of the following is true about this

condition?
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a) Defective mineralisation
b) Defective osteoclast activity
c) Defective osteoblast activity

d) Defective osteoid formation

Question 18:

A 13-year-old boy developed sudden pain and tenderness over his left hip following a minor

fall. There is restricted abduction and internal rotation. He is a known case Qf
and weighs 8okg. What is the likely diagnosis? o
E o
a) Perthes disease : "'-.','_"ll:lt _'.q___"-."'-"
b) DDH A0 &
o oy 5
c) Fracture femur neck W L L) 5
e - e
d) SCFE et o0 AN
[ " LY
L | 'l-\.‘l .':‘H'
O %X >
O G =
L. 1 __|
Question 19: e O .;":'“h" s
A N, T
, : ot 'l
Name the following test being per _L?.I:;med on a I&g:\.:'\'fborn baby.

a) Varus stress test
b) Ortolani's test
c) Barlow's test

d) Ober's test
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Answer Key

Question No. Correct Option

1 c
2 b
3 c
4 c l:._:-._"
5 b =
6 d
7 c L
8 d it
9 c
10 b
11 a
12 a
13 c
14 a
15 c
16 b
- 17 d

h::". '“:'J.h 18 d

19 c

Detailed Explanations

Solution to Question 1:

The above X-ray shows developmental dysplasia of the hip (DDH) on the left side. Female gender

is a risk factor for DDH.

The risk factors for DDH are remembered by 4Fs:

» Females
* Firstborn
* Faulty intrauterine position (breech)

e Familial
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Solution to Question 2:

Perkin's line is a vertical line drawn at the outer border of the acetabulum.

Option A: Hilgenreiner's line is a horizontal line through the tri-radiate cartilages. Perkin's line is
perpendicular to Hilgenreiner's line.

The image below shows the vertical Perkin's line and the horizontal Hilgenreiner’s line. Normally
the femoral head lies in the inner and lower quadrant formed by these lines. But in DDH the

femoral head is in the upper and outer quadrant.
'.-'r i
:

Hilgenreiner’s and Perkin’s line

s |
1
Option C: Shentqp'.g"-l?ﬁ"e is a smgoth curve formed by the inferior border of the neck of the femur
with super_ior.y&argin of the ebturator foramen. It is broken in DDH and fractured neck of the

5 5 K
femur. y 3
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Option D: Klein's line is a line along the superior aspect of the femoral neck which normally
intersects the epiphysis. In slipped capital femoral epiphysis, Klein's line does not intersect the
epiphysis and passes superior to it.

ethowan's sign
- slipped capital femoral epiphysis (SCFE)

e Klein's line

) '-.._"-".!' r_.ll""

- NI < ay
Solution to Question 3: 3 {}“-.. 2,

e

Galeazzi's test is shown in the above image. &

It is done in children with u,.tii'E‘teral cases of'developmental dysplasia of the hip (DDH) between 3
to 8 months of age.

The child is placed u%e with t ﬁ% and knee in flexion. The level of both the knee joints is
noted with re o a horlzoq;ca ne. Normally both knees should be at the same level. In DDH,
the affect kﬁlie is seen t()::']_be""'at a lower level indicating femoral shortening. This is also known as
Alli's s1g

Tests for DDH are:

* Barlow's test

* Ortolani's test

* Galeazzi's test

» Asymmetric skin fold test

Durkan's test is the most specific test for the diagnosis of carpal tunnel syndrome. In this test,
direct median nerve compression elicits paresthesias and pain.

Solution to Question 4:

Increased lumbar lordosis is seen in developmental dysplasia of the hip (DDH).
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Other features include:

¢ Limb shortening

* Decreased abduction and lateral rotation of the hip

* Altered gait

o If unilateral - Trendelenburg's gait (body lurches to the affected side as the child bears weight on
it)

« If bilateral - waddling gait (alternate lurching on both sides)

Solution to Question 5: A

':"~ -, '.-\. . .
The above scenario is suggestive of developmental or congenital dysplasia-of the hip (DDH). In a
child of age &lt;6 months, closed reduction with Pavlik harness or Von Rosen splint is done.

The Ortolani's test is a relocation manoeuvre. §is ls'-done by plac'in‘g the 1nfan13§up1ne with the hip
and knee flexed. With the thumb placed overithe medial thl-gh'and the 1n@ex finger on the greater
trochanter, the hip is gently abducted. ThlS reduces the‘femoral head.into the acetabulum

producing a palpable "clunk". s *-u. g . _:-.

Solution to Question 6:

The next step for a 1-year-child diagnosed with DDH, with failed closed reduction is open
reduction.

Solution to Question 7:
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The treatment of choice for a case of DDH with secondary arthritic changes in a 12-year-old child
is total hip replacement.

Solution to Question 8:

The most common type of osteochondrosis is Perthes disease. It is also called coxa plana or
osteochondritis deformans juvenilis.

It is a disorder causing avascular necrosis of the capital femoral epiphysis.

Solution to Question 9: I:; . e

The bone age is lower than the chronological age by 1'—33‘ years.

Since the blood supply of the femoral capital epiphysis is affect'ed it is charaét.erized by avascular
necrosis and disordered enchondral os51flcat10n of the prlmary and secondary centers of
ossification.

Perthes disease typically affects boys aged 4-8 yeai's Patlents have- short stature and limitation of
abduction and internal rotation, 9

When the hip is flexed it may go into oblf'g'-atory external’rotation called Catterall's sign.

Solution to Question 10: ,% * X
g, gl b

The greater trochante-i“'i-s displaced uﬁwards in coxa vara.
In coxa Vara there is a hmlt_auon of abduction and internal rotation. Trendelenburg's gait is seen.
The norma'i femur neck-shaft angle (Mikulicz angle) is from 120-135 degrees.

Increases or decreases in the neck-shaft angle result in deformities. An angle &It;120 degrees is
called coxa vara. An angle &gt;135 degrees is called coxa valga.
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Coxa vara Normal Coxa valga
(<1207 (120135 (>1359)

110 130 140

W7 ?
Pty -

The radiograph below shows the reduced angk_e’ﬂ'el%'ween the h_'egdhand shaft_@l}'the femur in coxa
vara. % ~ - & e

Solution to Question 11:

Decreased flexion is seen in slipped capital femoral epiphysis (SCFE).

SCFE refers to the split fracture at the growth plate of epiphysis causing the neck of the femur to
slip. The head remains in the acetabulum.

SCFE occurs during the adolescent rapid growth period when the epiphyseal plate is weak. It is
associated with endocrinopathies. It is more common in adolescent boys.

It is characterized by:

» Decreased flexion
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* Restricted abduction and internal rotation of the hip presenting with difficulty in sitting
cross-legged and squatting

* Positive knee axilla sign

The following image shows SCFE before and after treatment.

Slipped capital femoral epiphysis (SCFE)

Solution to Question 12: '
The above scenario is su gf& of slip ital femoral epiphysis (SCFE). The radiograph
shows the Trethowan'

e
The Klein line is e drawn al ﬁ't‘he superior aspect of the femoral neck which normally
intersects th ysis. In SCEE, Klein's line does not intersect the epiphysis and passes superior

to it. This"-i.lg-kn as Tg@wan's sign.

Trethowan's sign
- slipped capital femoral epiphysis (SCFE)

e Klein's line
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Option B: Catterall's sign is seen in Perthes disease.
Option C: Alli's sign is seen in DDH.
Option D: Dagger sign is seen in ankylosing spondylitis.

Solution to Question 13:

Hip is held in abduction and external rotation in transient synovitis.

In any type of synovitis, the hip joint is held in abduction and external rotation because in this
position the joint capacity is maximum, to accommodate the effusion. Hence, the stre‘tchlng due
to effusion is minimal, thus causing less pain. %

Solution to Question 14: Ny L b,

Achondroplasia is caused by a mutation of:tﬁé fibroblast gr-o'ivj[h factor, -teeeptor-3 (FGFR-3) gene.

The primary defect is abnormal chon.drocyte prohfgratlon at the gmwt'h plate that causes the
development of short and thlck beoneés.

Clinical features include: -
« Short limbs -
* Normal trunk e . .

* Large head { ¥
« Saddle nose ' Ny

i

* Exaggerated luthbar lordosis

* Severe spjhal%ieformity_ Izl-éy'lead to cord compression

The radiograph below shows champagne glass pelvis in achondroplasia. Bone softening leads to
lateral indentation of acetabula.
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Solution to Question 15:

i i
The above picture depicts a sta{f-"éh hand seendn achondrop]a.é'la

In these patients, the mlddl-q.‘ﬁnger is s'l}_ld'iier than usuaii'f'esultlng in all digits being of equal
length (starfish hand). There is a sepq,tal-lon between'_'the middle and ring fingers and this is

described as trident hands. e .- o

Achondroplasia is the most edmmon form oz disproportionate dwarfism. Inheritance is autosomal
dominant. Intelligence and.séxual development are usually normal. Hands are short and broad
and there is posterlorﬁsla oping of tl’reh'flertebrae
-.'H., L
| 3

S o
™Y

Solution to Question 16:
Ring-shaped epiphysis is seen in osteogenesis imperfecta.

Osteogenesis imperfecta, also known as brittle bone disease, is mostly inherited as autosomal
dominant. There is a defect in the type I collagen COL1A1 gene

It is associated with the following features:
* Wormian bones

e Multiple fractures

* Deafness

* Blue sclera

Solution to Question 17:
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The above scenario is suggestive of osteogenesis imperfecta. Defective osteoid formation is seen in
osteogenesis imperfercta.

Mutation in COL1A1 or COL1A2 results in defective collagen I synthesis and defective osteoid
formation.

Solution to Question 18:

The most likely diagnosis is slipped capital femoral epiphysis (SCFE).

Adolescent age group, hypothyroidism, obesity, sudden onset of pain after trauma vmth restricted
abduction, internal rotation are suggestive of SCFE. S )

Option A: The age of presentation in Perthes disease is 4-8wears. o

Option B: DDH is present since birth. b &

Option C: Fracture neck of femur is usually seen in the 6th-7th decade of life,
W L [7 . 3

Solution to Question 19: ) oo

The image shows Barlow's tesI ¥
It is done to test for Developmental dysplasm of hip (DDH)

The Barlow's manouvre is a provécatlon test. Thls test is done within 2—3 days of birth. To
perform this test, the infanti 1s supine with tHe knees fully flexed and the hip at 90° of flexion. The
thigh is grasped and the h.lp is gently adducted to 45 degrees while applying downward and lateral
pressure. This resultsin a posterior subluxation or dislocation of an easily dislocatable femoral
head, producing.a palpable ‘clunk*.

This test igipositive when t-I_i“e“j(;int can be dislocated and a clunk is heard.
! u l.
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Metabolic Bone Diseases in Children

Question 1:

Which of the following occur due to nutritional deficiency?

a)1,2,and 3
b) 1, 3, and 4
c)2,3,and 5 ) _!.
d)1, 4,and 5

Question 2: Wl o~ 8

Laboratory findings of a patient are given below What is'the most lﬂ<ely diagnosis?
iy -\.'\"-I.

L
a) Primary hyperparathyroidism=,_ * " I "-"
b) Rickets ) e SN
A e e
c) Paget's disease of bone ) T
d) Osteoporosis el
-\.|_\'\- " ]
A~ X
el S |

Question 3: 5 -

N -"'\. .

A 4-year- olddnld‘ was brought to the OPD with a painless deformity. A radiograph of the
child's legs is shown below. The most common cause of this deformity is
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a) Skeletal dysplasia
b) Rickets
c) Scurvy

d) Blount disease

Question 4:

The X-ray of a child with rickets shows widening of the metaphyseal ends. What’is'this known
as? M

I i
- L

a) Fraying " -|__' y O
b) Splaying P T
c) Cupping : _'_._'.H'L - - r
d) Pelkan spur ; : / 2 __‘- ; v
- LA _:-
Question 5: a0 i o

A 4-year-old child with perifollicular h.einorrha}gesqis- diagnosed with scurvy. X-ray of the child
is done. Which of the following radiological features is incorrectly matched?

L |

a) White line of Frankebﬁénse zone_ of. _pr.ovisional calcification
T | ]

b) Wimberger's l:ing'-sién- ring shaped epiphysis

c) Trumrrlq;fél:i-.zone— radi.c_)'p%tdue zone

'H. 5
d) Pelkan spur- small port'ion of detached bone

Question 6:

A child presents with pinpoint ecchymoses around hair follicles and is not allowing anyone to
move his limbs because of pain. He also has tender nodules over the chest, as seen in the
image given below. What is the most likely diagnosis in this child?
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a) Acute osteomyelitis

b) Osteogenesis imperfecta igﬁh ,l__ﬂ':_“"- s . __:-.__""ﬂ"}-
c) Rickets ‘“1.:‘1"“:"- s-.;,_-"--h':ﬁ| i’ E'-{h
d) Scurvy _ .:f"’ e T
= S, Sl
;&:’ *-c:fz“
Question 7: s W
SNy

L=
A child presents with mu].@":}e painless‘gl::}‘ehﬂings over the costochondral junction. Which of
the following conditli{)ﬁé:ik least 11@}% this child?

a) Rickets % -n_':|.::| {.,'-.}
b) Primar;%yperparathy‘l*hidism
¢) Hypophosphatemia

d) Hemangiopericytoma

Question 8:

A 7-month-old child was brought with frontal bossing and craniotabes. X-ray of the child
showed widening of the wrist joint. Which of the following is least likely to be seen in this
child?

a) Widening of joint space

b) Widely open fontanelles

c) Convulsions
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d) Bowing of legs

Question 9:

A 3-year-old child was brought to OPD with history of multiple bone fractures. Examination
showed blue sclera, deformed legs and deformed teeth. What is the pathophysiology behind
this condition?

a) Defect in bone mineralisation
b) Defect in osteoclastic activity

c) Defect in enchondral ossification

d) Defect in collagenous matrix of bone

Question 10: T - .

A 5-year-old boy with pathological frg'ct'.hre is diagnosed with m*_a-;‘;‘ble bone disease. What is
the pathophysiology behind this, _c6ndition?__ % =

E %
I-

T

a) Decreased osteoblastic a('::c'i:fity ™
b) Decreased collagen production = s
c) Decreased osteoclastic a_qtiVit'yI -

d) Increased collagen pEQ"tlhﬁé’;ion ?

i

. '-.\-]_ oy, Y
Question 1% Wy

An infant with hydrocephalus is found to have pancytopenia and hepatosplenomegaly. On
further investigations, he is also found to have rugger-jersey spine on X-ray. What is the most
probable diagnosis?

a) Osteopetrosis

b) Renal osteodystrophy

c) Paget's disease

d) Osteogenesis imperfecta

Answer Key
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Question No. Correct Option

1 b
2 b
3 b
4 b
5 c
6 d
7 b
8 d . ~-_."‘? '
9 d o
L%
10 c
11 a
. ) . ™ i _'L
P ‘:L O D
| —_:l T ,H:..
Detaﬂed' Explgmhtlons &
Solution to Question 1: -‘:'“ : N &
. C .\-I o __ll- .

w &
Osteomalacia, secondary hyperparatlfl-}'mmdlsm and riekets occur due to nutritional deficiency.

Metabolic bone disorders due___tg.__i'lu‘trltlonal_d_g‘fimenmes include:
« Vitamin D deficiency may lead to: o

\
* Rickets- in children 1"'-. A

* Osteomalacia; 4_n-1'3'dults %
. secondarx‘hyperparath;gﬁghdlsm

« Vitamin C deficiency may lead to scurvy

Primary hyperparathyroidism occurs due to an adenoma or hyperplasia of the parathyroid gland.
This leads to the unregulated production of parathyroid hormone.

Osteopetrosis occurs due to decreased osteoclastic activity.

Solution to Question 2:
Raised parathormone level and raised alkaline phosphatase along with low serum calcium and low
serum phosphate level is suggestive of rickets.

Nutritional rickets occurs due to deficiency of vitamin D. This leads to low calcium levels in the
blood. To raise the serum calcium, the secretion of the parathyroid hormone rises. The
parathyroid hormone tries to raise the calcium levels by :
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* Reabsorbing calcium in the kidneys and secreting phosphate in exchange leading to low
phosphate levels

* Increasing bone resorption

Solution to Question 3:

The given X-ray shows bow legs or genu varum which is most commonly seen in rickets.

Rickets is a bone mineralization disorder that primarily affects children with open growth plates,

resulting from a deficiency of vitamin D, calcium, or phosphate. @1
In toddlers, genu varum is one of the most common initial sign of rickets. In eIder children, genu
valgum or coxa vara might be present. S o
™ ey it
Y

Delayed — } B ok
closure of / ) Wide sutures |
\Q fontanelles 1

Frontal
bossing 4{ Craniotabes J
Dental | Rachitic
hypoplasia rosary

Pectus
carinatum

__ |
eE——— y
rSweiting in wrist \
| and ankle joints
b S

Harrison’s
sulcus

Bowing of
legs

Solution to Question 4:
Widening of the metaphyseal ends is known as splaying. It occurs because of the accumulation of
non-mineralized osteoid at the metaphyseal ends.

Defective mineralization of osteoid also results in fraying and cupping. Fraying is the worn-out
appearance of the metaphyseal margins. Cupping is the concave appearance of the metaphysis.
Bowing is seen in the diaphysis of the long bones affected by rickets.

The given radiograph shows splaying, fraying and cupping.
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Solution to Question 5: i

&

Trummerfeld zone is a radiolucent zone beneath the Frankelis Yine due to lack of mineralized
osteoid. : L 2

Solution to Question 6: '

i = |

The given clinical sceniario and the image showing scorbutic rosary are suggestive of scurvy.

Scurvy results fromrthe deficiency of vitamin C. Vitamin C is required for the hydroxylation of
lysine and proline that are }Ised in the synthesis of collagen. Hence, deficiency of vitamin C leads
to the fornmiation of defective collagen.

Defective collagen results in capillary hemorrhages which may present as generalized bleeding
tendency. It also results in defective osteoid formation. Subperiosteal hemorrhages cause acute
pain and swelling mimicking acute osteomyelitis.

Costo-chondral separation leads to the formation of tender nodules, also known as scorbutic
rosary. Rickets also presents with similar nodules at the costochondral junctions known as
rachitic rosary. They can be differentiated as scorbutic rosary is more sharply angulated and are
painful.

Solution to Question 7:

Multiple painless swellings at the costochondral junction is suggestive of rachitic rosary in this
child. It is not seen in primary hyperparathyroidism.
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Rachitic rosary is seen in rickets and all the conditions leading to hypocalcemia and
hypophosphatemia. Hemangiopericytoma causes hypophosphataemic vitamin D-resistant rickets.

Solution to Question 8:

The given clinical scenario is suggestive of rickets. Lower limb deformities appear when the child
starts to walk. Hence, bowing of legs will be less commonly seen in infants.

Clinical features of rickets:

* Lassitude o,
» Muscle weakness .;'“."‘ 4
« Convulsions - o
\ al'-._- -l
« Hyperparathyroidism secondary to hypocalcemia, " * o
y o WL
ot LN h
a2 [ L
Solution to Question 9: -4 " Tk X o
L L l- 4-'.
The given clinical scenario is suggestlve of osteogene51s 1mpe,1:flecta It occurs due to defect in the
collagenous matrix of the bon_e .._'"". .

Mutations in COL1A1 / COL1A2 results in defectlve collagen 1 synthesis. There are 12 types of
osteogenesis imperfecta with type's being the most common. Triad of fragile bones, blue sclera
and deafness is known as Van{dér Hoeve's sy_ndrome Treatment includes bisphosphonate therapy
and orthopedic rehablhta{ion Y

[1
= -

1 Parathyroid Hyperparathyroidism
5 hormone
N
b, — Minerals
Rickets
Vitamin D 4|

Osteomalacia

Procollagen

Osteocgenesis imperfecta
Bone Matrix

(Collagen) Vitamin G ——————————— Scurvy
Collagen
Osteoblasts
Cells 4[ Increased — Paget's disease
Osteoclasts {functlon
Decreased — Osteopetrosis
function
—= Low bone mass Osteoporosis

Solution to Question 10:

361 Sold by @itachibot



Marble bone disease is characterised by decreased osteoclastic activity. It is also known as
osteopetrosis / Albers-Schonberg disease.

It is an inherited disorder which may present either in infancy or adulthood. There is continuous
new bone formation without bone remodeling. This leads to increased bone density. They are
prone to pathological fractures.

X-ray spine of a patient with osteopetrosis showing endobone (bone within a bone) appearance is
given below.

Solution to Question ],'%;l‘:e“" =
!

) Ko
The given clinica'l scenario is suggestive of the infantile form of osteopetrosis. It is characterised
by decreased osteoclastic a.c'tﬁnty due to defect in carbonic anhydrase 1l proton pump.

The excesswe new bone formatlon with defective resorption leads to abnormal development of the
skull, especially causing narrowing of the foramina of the skull. This leads to various
complications like hydrocephalus, cranial nerve compression leading to deafness and facial palsy,
sinus blockage, etc.

Failure of bone resorption results in poorly formed medullary cavity. This leads to defective
hematopoiesis in the medullary cavity and stimulation of extramedullary hematopoiesis. Hence,
the infant presents with pancytopenia and hepatosplenomegaly.

Abnormal bone density may also lead to altered vasculature causing complications like osteitis of
the mandible.

Excess bone density also leads to endobone appearance and rugger jersey appearance of vertebrae
on radiograph. X-ray spine of a patient with osteopetrosis is given below.

Renal osteodystrophy also shows rugger jersey appearance of vertebrae on x-ray. However, renal
osteodystrophy is a complication of chronic kidney disease and the patient is an infant. So the
likely answer in the patient in the given scenario is osteopetrosis (Option B).
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Osteoporosis and Osteomalacia

Question 1:

Following a fall in the bathroom, an elderly lady is diagnosed with a fractured neck of the
femur. Which of the following coexisting conditions is most likely to have predisposed to this

injury?
a) Osteoporosis

b) Osteopetrosis i

c) Osteoarthritis % e
d) Osteomalacia o C
o P ) 3 Sy
Question 2: e Bk o
e el -
Oy W on

A 65-year-old lady comes to you, with a DEXA ‘report showmg T-score of -2.8 SD. Which of
the following best describes the pathophymology of the underlymg condition in this lady?

a) Decreased bone mineralization -._' 3 !
"-_- L
b) Decreased bone mass !
¢) Increased bone turnover:
o, g

d) Decreased bone qu:étl.fty

5 1
. * “ual,
Question 3:

A 70-year-old lady with complaints of chronic back pain is noted to have kyphosis of the
spine. MRI of the spine is shown below. Identify the given appearance.
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a) Lincoln log vertebrae H:;,__.. L b
i - oy, W
b) Picture frame vertebrae -._'E'h" ,:."‘- 1.""-1“'
. y b
c) Vertebrae plana -3‘-:1'3 :..;__-";. Q c ?-..{h
d) Cod fish vertebrae . ":."'“ - P 2 =
.'_II'._ i;x“'l. J g Y
: o X
-.l .hq-.'. -
.
Question 4: o &2
WS o

b e
Which of the following c':_o_;gﬁfﬁions doeggl;'(")‘t‘"cause osteoporosis?
L
a) Hyperprolactiq_lud;ia -‘:":"-
b) Hyper aﬂg-roidism {-.'1_.""
o o

c) Systemic sclerosis

d) Thalassemia

Question 5:

X-ray spine of a patient with chronic back pain shows characteristic appearance of cod fish
vertebrae. What is the investigation of choice to diagnose the underlying condition?

a) DEXA

b) Serum calcium, ALP levels

¢) Bone scan

d) Quantitative CT
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Question 6:

At what age in women is a DEXA scan done routinely?

a) At 50 years
b) At 55 years
C) At 60 years
d) At 65 years

Question 7: o,

An elderly lady diagnosed with osteoporosis was adwsad-.to start treatment with
bisphosphonates. Since the patient refused to come tohospltal frequently, she was prescribed
a drug that is given on yearly basis. Which arr}ropg-the following'is given to-this lady?

a) Risedronate (+2 0 o o '
L = - i il

b) Zoledronate ' g4t o

c) Ibandronate A, Py -

d) Alendronate 1 o 7 :
L N o

.l.-_ " - =
. '\1_\'\' = = |
Question 8: -L'~- ’

A patient diagnosed w.1th osteopor.osm"havmg a T-score of -4.5 SD is treated with synthetic
parathyroid hormone Which qf the following drugs is given to this patient?

a) Terlparéi‘tlde " '-_.

b) Romosozumab

c) Cinacalcet

d) Salcatonin

Question 9:

Which of the following drugs decreases the bone resorption and increases bone formation?

a) Teriparatide
b) Alendronate
c) Calcitonin

d) Strontium ranelate
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Question 10:

An elderly lady who is on bisphosphonate therapy for 4 years comes with complaints of hip
pain. What is the next investigation to be done in this patient?
a) Plain radiograph
b) Vitamin D levels
c) Serum ALP levels
d) DEXA scan 2
X >
e Sl
.'::"- s Yt
NN 2
. fig P S .
A 55 year old female complains of lower backache. The ra(lb'@graphlc image of her
lumbosacral spine is given below. What is_'-f_;'t_le probab],g@agnosis?_ __:._-"'?‘

Question 11:

a) Osteoporosis

b) Ankylosing spondylitis

c) Diffuse idiopathic skeletal hyperostosis
d) Renal osteodystrophy

Question 12:

Which of the following tests are not commonly used in osteoporosis?
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a) 1, 2 &amp; 3
b) 2 &amp; 4

C) 2 &amp; 3

d) 1, 3, 4 &amp; 5

Question 13:

Which of the following is a disorder of bone mineralization?

'L_'r
a) Osteopetrosis o, S
. L
b) Osteomalacia I:_"T‘ 1--_‘__-,__-_
c) Osteogenesis imperfecta .::"' )
b o,
d) Osteoporosis y 1.1'-.._ ; Ly N
X l:_ 1 N
A Ny, o ol W
..\.. :_ L} 1l: -\'\'\-\. — .\.:I.-_\. "'\.
. ) . " e )
Question 14: “»'_‘.""'l A X

I. L™
LS ¥ L= =y -
Which of the following cond_iliiéﬁs shows l_é!')_"s'ér zones, codfish vertebrae, and champagne

glass pelvis in radiographic images? (", e
i -1 .l_
™ L T
a) Osteoporosis o %
5 ol
b) Osteomalacia ‘*«.‘:"L v & 5
k
c) Osteopetrosis o ol
: Wy Ak
d) Paget's diseasey, ™ "
i "-\Ijll\. =, Nt
o {
.""\. "'\-|..
Question 15:

Which tumor does not cause osteomalacia and phosphaturia?

a) Osteosarcoma
b) Hemangiopericytoma
c) Fibrosarcoma

d) Breast carcinoma

Answer Key
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Question No. Correct Option

1 a
2 b
3 d
4 C
5 a
6 d
7 b
8 a PR
=3
9 d .
10 a
11 a
12 c I,
._‘

13 b
14 b
15 d

l-ﬁ. . T : '-:— 1 '_I-.

L I"':il I_.H“-\.‘L .._l':‘h.'
A N, i
.\.::Iqx_-\. "': .:- ]
Detailed Explanations
L e e
. ) ‘:.|'q_ '\.'.' ._'H."
Solution to Question 1: Wk i
&' o

Given the clinicg],h_irbtory of an e-]@léﬂ-y woman experiencing a fracture following a trivial fall,
which indicates, a 'i)atholog(i:-qhal_"fracture, the most probable predisposing condition would be

osteopords.ig; ' )
Osteoporosis is the most common metabolic bone disorder characterized by abnormally low bone
mass, which makes the bone unusually fragile and increases the risk of fractures.

A DEXA scan is performed in the following patients to assess bone mineral density and screen for
osteoporosis, and the results are reported in terms of T-score or Z-score:

» Females aged 65 years or more

 Males aged 70 years or more

* Post-menopausal females under the age of 65 years with risk factors
* Fracture after the age of 50 years

» Males aged 50-69 with risk factors
Solution to Question 2:
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The DEXA report showing a T-score of -2.8 SD is suggestive of osteoporosis. Osteoporosis is
characterized by decreased bone mass.

T-score of -2.5 SD or lower is suggestive of osteoporosis. In this condition,the degree of
mineralization remains the same. It is characterised by increased bone resorption, decreased bone
formation or both. There is also a loss of structural connectivity in the trabecular bones.

Serum calcium, phosphates and alkaline phosphatase levels are normal in osteoporosis.

Solution to Question 3:

The MRI of the spine shows decreased bone density with biconcave appearanc&__oﬁL Vertebrae
known as codfish vertebrae. The given clinical scenario and the MRI flndlngélare suggestive of

osteoporosis. s -» .
p o I'l_"I -

A patient with osteoporosis most commonly presents s with chronic back pain or pathological
fractures. The most common osteoporotic fract_ums are compress;on fractures of vertebrae which
lead to the development of kyphosis. Fractgre'g are also seen. in'the distal radlus (colles' fracture)
and proximal femur. N -..'-

'\.

Option A: Lincoln log vertebrae, a}s_mé'é'lled as H@ha{'ped Vertebrae.:are seen in patients of sickle
cell anemia. The following 1mage"‘shows the lincoln log Vertebglbe
= e = =

Option B: Picture frame vertebrae in which the cortex of the vertebrae is thickened is seen
in Paget's disease.

Option C: Vertebrae plana is seen in a number of conditions such as:
* Osteoporosis

* Osteogenesis imperfecta

* Osteomyelitis

* Trauma
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This occurs in advanced compression fractures when the vertebral body has entirely lost its height
both anteriorly and posteriorly.

Solution to Question 4:

Osteoporosis is not seen in systemic sclerosis.

Osteoporosis most commonly occurs in postmenopausal women and in elderly individuals.
The secondary causes of osteoporosis are:

» Hypogonadal states -

* Turner's syndrome i
* Klinefelter's syndrome
* Hyperprolactinemia o i

* Endocrine disorders - L ) Ar
¢ Cushing's syndrome v O 1._"- .

* Hyperparathyroidism » """ L -:' :

* Hyperthyroidism -
* Diabetes mellitus i o,
» Hematological disorder - .

» Multiple myeloma P
* Lymphoma : Y .

* Leukemia N s

. Hemop}:ilia--:';' Po

« Thalasseniia -\

* Nutritional and gastrointestinal disorders -
* Malnutrition

* Parenteral nutrition

» Malabsorption syndrome

¢ Gastrectomy

* Pernicious anemia

* Rheumatologic disorder -

* Rheumatoid arthritis

 Ankylosing spondylitis

¢ Inherited disorders -

* Osteogenesis imperfecta
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» Marfan's syndrome

* Ehler's Danlos syndrome
» Hypophosphatasia

* Prolonged immobilization

* Pregnancy and lactation

Solution to Question 5:
Cod fish vertebrae in X-ray spine is suggestive of osteoporosis. The investigatien.of choice for the
diagnosis of osteoporosis is dual energy X-ray absorptlometry(DEXA) (%

It measures the bone mineral density of an individual, THese measuremen’ts are made at the
lumbar spine or the hip. These measured values asge compared using Fscores. AT score < -2.5 SD
is suggestive of osteoporosis. iy i

Solution to Question 6: kL B

Dual-energy x-ray absorptlom_etry (DEXA._ scan) is routlnely done in women at 65 years of age to
screen for osteoporosis.

Osteoporosis is the most common* metabohc bone dlsorder characterized by abnormally low bone
mass, which makes the bone Wnsually fraglle and increases the risk of fractures.

The criteria to screen for*osteoporosm accordlng to the national osteoporosis foundation is as
follows: " J -.

* Females aged, 65 years or more "

 Males aged 73 years OrL. négr;.

 Post-menopausal females under the age of 65 years with risk factors
» Fracture after the age of 50 years

» Males aged 50-69 with risk factors

A DEXA scan is performed in the above patients to assess bone mineral density, and the results
are reported in terms of T-score or Z-score.

Solution to Question 7:

Zoledronate is bisphosphonate that is administered once a year.

The drugs used in the treatment of osteoporosis which decrease bone resorption include
bisphosphonates, denosumab, and SERMs (selective estrogen receptor modulators).
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Bisphosphonates decrease bone resorption by impairing osteoclast function. The bisphosphonates
approved for the treatment of osteoporosis are alendronate, risedronate, ibandronate, and
zoledronate.

* Alendronate and risedronate can be administered daily or weekly with different dosages.
* Ibandronate can be administered daily, weekly or quarterly.
* Zoledronate is administered annually.

Denosumab is a monoclonal antibody with an affinity for RANKL. RANKL stimulates osteoclast
that results in bone resorption. By inhibiting the RANKL, denosumab prevents activation of
osteoclast and decreases bone resorption.

SERMs: Raloxifene and tamoxifen are approved for the treatment of osteoporgsis sEstrogen
decreases bone resorption. Thus decrease in estrogen in postmenopausal females Tesults in
increased bone resorption leading to osteoporosis. E

o - = "
- %

Solution to Question 8:

o | - —~ - 5
- {

Synthetic parathyroid hormone glven to a patient with esteopor051$ qis'teriparatide. In low and
intermittent doses, it leads to bone fornation. In‘high and contindous doses, it leads to bone
resorption. ! 1

™

. R, " . L . . 5 ¥ . . 3 o . .
Option B: Romosozumab 1S_an anti- sclerostin antibodys« Sclerostin inhibition increases bone
formation and, to a lesser extent, decreases bone resorption.

Option C: Cinacalcet inhibits Eh_e.'f)arathyroid Hormone secretion by activating the calcium-sensing
receptors (CaSR). i

T |

%
Option D: Salcatonin jnltibits osteocldstic bone resorption. It is used in the treatment of Paget's
disease and osteoporosis.

e |
i ;
5% I_.

Solution to Question 9:

Strontium ranelate decreases bone resorption and increases bone formation.

Strontium resembles calcium and moves into bone matrix resulting in increased bone formation.
Osteoclasts cannot remove strontium, thus decreasing bone resorption.

Solution to Question 10:

The next investigation to be done in a patient with complaints of hip pain following prolonged
bisphosphonate therapy is plain radiograph to rule out atypical femur fracture.

Prolonged use of bisphosphonates is associated with two potential side effects:

* Osteonecrosis of the jaw usually following a dental procedure
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* Atypical femur fracture - occurs in the subtrochanteric femoral region or along the shaft distal to
the lesser trochanter

Solution to Question 11:

The radiographic image of an elderly female's lumbosacral spine shows ballooning of disc spaces,
resulting in the characteristic biconcave appearance of vertebral bodies known as the 'codfish’
appearance, typically seen in osteoporosis.

Osteoporosis is a common metabolic bone disease characterised by a diffuse reductlon in bone
density due to a decrease in bone mass. b
Risk factors for osteoporosis include:

« Increasing age b

+ Female sex b

¢ Alcohol - _'." : | : ™y
* Smoking by : A 5 X _ :." :

« Previous history of fragility frac:(flr_é's"" et _ S

« Family history of hip fracture®. ™ 0 -,

e E
+ Low body mass index- less‘than 18.5 kg/m2
* Excessive usage of glucocorticoids ™
Osteoporosis presents with fractures that oceur without any trauma or as a result of low-impact
trauma. The commonly associated fra_ctui‘es are fractures of the distal part of the radius (Colle's
fracture), fractures ofithe hip, and fraetures of the vertebrae. In severe cases, the fracture of
vertebrae can cause kyphosis.
Radiological findings: 4

* A decreased vertical heigi‘lt of the vertebra due to collapse
* Ground glass appearance - especially in bones like pelvis

* Codfish appearance - it occurs due to bulging of the disc into the adjacent vertebral bodies so
that it becomes biconcave.

DEXA (dual-energy X-ray absorptiometry) is the investigation of choice for the diagnosis of
osteoporosis. T-score less than -2.5 in the lumbar spine, femoral neck, or total hip indicates
osteoporosis.

Solution to Question 12:

Bone scan and quantitative CT are not commonly used in the diagnosis of osteoporosis.

Bone Scan is obsolete whereas QCT measures volumetric bone density. However, this QCT is
expensive and has higher risk of exposure to radiation when compared to DEXA, hence it is not
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much in use

The investigation of choice for the diagnosis of osteoporosis is dual-energy X-ray
absorptiometry (DEXA). A T-score &lt;—2.5 is defined as osteoporosis. DEXA measures the bone
mineral density of an individual. These measurements are made at the lumbar spine, femoral
neck, or hip.

Radiological features of osteoporosis:

+ Ballooning of disc spaces leading to the biconcave shape of the vertebral body, known
as codfish appearance (classically seen in osteoporosis but also seen in osteomalacia and
hyperparathyroidism)

* Loss of vertical height of vertebra due to collapse

« Ground glass appearance of bones especially in the bones like the pelvis ™
* Loss of cortical bone (picture frame vertebrae) and trabv,?_e{ll-ar bone (gl_mbt'vertebrae)
» Loss of trabeculae in proximal femur area. P, C .
Chemical tests like serum calcium, phosphorus‘and alkaline phosphatase leve].s are usually

normal. But, osteoblastic and osteoclastic:mazkers in urine &amp, blood can ‘help in diagnosing
and monitoring treatment. %

- .-\.'
L

W i

Solution to Question 13: .} - '

Osteomalacia is a disorder of bong-mineralization. Osteomalacia means softening of the bone.
There is incomplete calcification of osteoid threughout the skeleton.

The disorders of bone In_i_:nferﬁlization inf:fude:
* Rickets e »

. Osteomalac1.amL : PN

. Hyperpar"athyrmdlsm : '-_.

Rickets and osteomalacia are different expressions of the same disease resulting from deficient
mineralization of the bone. Defective mineralization of the epiphyseal growth plates in children
causes rickets and defective mineralization of the bone matrix in adults causes osteomalacia.

It leads to fragile bones with a high risk of fractures.
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Parathyroid Hypearparathyroidism
hormone
— Minerals
Rickets
Vitamin D 4|
Osteomalacia

Procollagen

Osteocgenesis imperfecta
Bone Matrix
(Collagen) Vitamin & ————————— Scurvy

Collagen

Osteoblasts
Cells 4[ Increased — Paget's disease
Osteoclasts {functlon

acreased — stecpetrosis .1
Emction < < o :{jL

—= Low bone mass Osteoporosis l'. v

. 'l,.:\-\.\_". T xl‘-l
il L% =
e ) o
?. s e & e
Solution to Question 14: /19 ' A"

-._\.—\.T"i'_ b I;_ II .‘-\.

Looser zones, codfish Ver“tebraq_,'::é”md- champag__ne glass pelvisiare seen in osteomalacia.
ey i

' ™,
Loosers zones are the classiqa:}-ilesions f Bsteomalacia. .’_I_‘h"es'e are due to incomplete stress
fractures caused by the arterial pulsations which healswith callus-lacking in calcium. They are thin

transverse bands of rarefaction especially seen i,'.n. the pelvis, the shaft of long bones such as femur
neck and the axillary edge of'the*scapula. Theyiare seen in:
", o
 Osteomalacia (charactgii_étkfa \ b
A

* Renal osteodys’E}r_"(q)B_h.';l:I L
* Fibrous (fllysp_l'ési'é b
. Hyperth;?;z"didis.m -
* Paget's disease

* Osteogenesis Imperfecta

The image below shows Looser's zone.
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Codfish vertebrae are the biconcave Vertebra'.\"-&g:&ﬂ'les seen in os?éomala(:la _Ttﬁey are seen in:
o T ;

o
» Hyperparathyroidism L% {-:x 1.:'*:1‘"
i = .
* Osteomalacia -h‘:.,.:'l"“:'u. :.;--.;_ & : ?.:::"‘
* Osteoporosis ‘“-.,:- —-J‘-I:_ 3 = il
 hy
The image below shows thljodﬁsh Verteﬁ'rae N

Champagne glass pelvis is due to bone softening leading to lateral indentation of acetabula. It is
seen in:

» Osteomalacia

 Achondroplasia
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Solution to Question 15:

bl P

Breast carcinoma does not cause-"bsteomalacu_l:and phosphatu.ﬂla
"-\.-' g™

Tumor-induced osteomalaem"(TIO) is a rage paraneopla_stlc syndrome which presents with

hypophosphatemia, osteomalacia and, tenal phospha.l_te wasting. It is most commonly seen with

mesenchymal tumors. s I @

Tumors associated with os":cqo"i'na-i'ama arel ?
. Hemangloperlcytoma.,:g "btlon B) H_:,'_',_

« Non-ossifying fibroma ol

. Osteosal;@_gm'él.(olption A ,__'--‘;"

al

. Osteobla;foma

* Fibrosarcoma (option C)
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Paget's Disease and Hyperparathyroidism

Question 1:

Which of the following conditions is characterized by increased osteoclastic activity?

a) Osteopetrosis
b) Osteogenesis imperfecta
c) Osteomalacia . -

d) Paget’s disease

L. O
Y
: '|_: ; ."-\.
Question 2: e o ™
Which of the following is characteristic of-Paget's disease? A
L '\"-.I. o - 1-.
. . N B W )
a) Decrease in bone mineralization * L,
b) Decreased alkaline phos_‘.p_h;it:':lse e O
A e _ K
c) Increased bone turnover y b? P
d) Increased degradation of collagen R
L | . |
o, . %

Question 3: & d

Which of the_:f!alialwing set ofﬂfiﬁﬁdings is likely to be seen in patient's with Paget's disease?
oy I..
a1
b) 2
)3
d) 4

Question 4:

A patient is diagnosed with Paget's disease. X-ray of the patient is given below. In which
phase of the disease is the patient at?
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a) Osteolytic phase X C >
] = o
b) Phase of bone formation {8 {n"“- O
- ",
c) Sclerotic phase '-.._-":ﬂ ket - : ?."}"
d) Osteoporotic phase ,:.-. - M_E-.f- ) .=
- & .
_II i ' .~
L L
W W
Question 5: s 2
W e

A b e
A 53-year-old woman is fQE:{id to have r-a?ééd serum alkaline phosphatase. Urinary
examination reveals i c’f'_é'ased excretffin of hydroxyproline in urine. X-ray skull of the patient
shows cotton wool H%pearance Which of the following statements is false regarding the
treatment of,this ondition?
& O

a) Bisphosphonates decrease bone resorption and destruction

b) Bisphosphonate is the drug of choice

c¢) Salmon calcitonin is more effective than porcine calcitonin

d) Etidronate is the commonly used bisphosphonate

Question 6:

A patient presents with chronic back ache and hearing loss. His X-ray spine is given below.
Which of the following is not a complication of this disease?
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a) High output cardiac failure W, L L b
. ey, oy 2
b) Osteoarthritis L% {._'H. %
. . !
c) Spinal stenosis Oy :.,;__-1;_ - ?-::R
i . L
d) Osteochondroma "“x-:-h"' e ~
o B ™
< . 2
: - L
.~ o~
; . e I 4]
Question 7: '\-\..__"\-:':'H. ,.,.

An elderly male patient m_«a_g‘:%nts with 15\11 051s and bowing of legs. There is increased warmth
over his limbs and he 1s%ﬁagnosed wgiﬁh igh frequency sensorineural hearing loss. His X-ray
skull is given belq:'.\gg"ﬁWhat is the;l_l"host likely diagnosis?

=

a) Osteopetrosis
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b) Paget’s disease
c) Multiple myeloma

d) Eosinophilic granuloma

Question 8:

Which of the following conditions is not characterised by osteosclerosis?

a) Paget's disease

§
b) Hyperparathyroidism o, Sy
c) Fluorosis N o,
X IH. h -.-h V™
d) Renal osteodystrophy o) ?
.. -.H.IH- . [ H.. -H. f-l.
Question 9: A3

(e ok gl =
Which of the following is not a function of paratﬁylroid hormene”

T
%

a) Decreases phosphate reab_sf)rption from::the kidney§ Al

b) Increases bone resorption vy Wy

LY

c) Increases vitamin D forma:giQn"'

d) Increases calcium absqrption from the‘-in-testine

oy St i |
|
k'

Question 10:¢, ~ e
y

A patient with recurrent episodes of urinary tract infection and renal stones has the following
laboratory findings. Which of the following signs may be seen in the radiograph of the skull in
such a patient?

a) Cotton wool skull

b) Geographic skull

c) Salt and pepper skull

d) Punched out lytic lesion

Question 11:

An elderly woman with complains of backache, fatigue, and low mood is found to have
hypercalcemia and renal stones. X-ray of her hands is shown below. What is the most
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probable diagnosis?

a) Multiple myeloma N 5% e
b) Metastatic disease . A .-"H "\ : :.":-' .
c) Hyperparathyroidism - :"' *, 3 ) N ”
d) Osteomalacia ; Y . 2,
W '.l.- -u--
Question 12; A~ O
g S|

A 55-year-old man with énd-sta_ge.:renal disease presents with back pain. His history is
significant for_lfre'qilent pathological fractures. Identify the finding seen in his lumbosacral
spine radiograph given below.
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a) Picture frame vertebrae
b) Ivory vertebrae
¢) Bamboo spine

d) Rugger jersey spine

Question 13:

A 40-year-old man presents with pain and stiffness of elbow joint. Examination:Shows
mottled upper incisors. X-ray of the patient is given below. What is the mast probable

diagnosis? o™ o

1_:_-. X
a) Hyperparathyroidism !
b) Osteopetrosis

c) Fluorosis

d) Hypervitaminosis D

Question 14:

Which of the following conditions does not cause sub-periosteal new bone deposition?

a) Hyperparathyroidism
b) Fluorosis

c) Caffey's disease
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d) All of the above

Question 15;:

A 50-year-old man presented with spastic paraparesis. On examination, genu valgus
deformity was found. CT of cervical spine showed the following finding. What is the
pathophysiology behind this condition?

a) Decreased bone mine_ff:!:-zl_ensity 1

b) Decreased vitami{l'ﬁ'levels . L
A~ &

c¢) Increased n@'&ts{'ance to ostg_'q.clasts

d) Decreagaa pa}athyroidnﬂa(:gfmone levels

Question 16:

A 50-year-old Arctic explorer presents with complaints of bone pain, headache and vomiting.
There is no history of fever and you suspect elevated intracranial pressure. Radiographs of
long bones reveal increased density in the metaphyseal region and subperiosteal calcification.
What is your diagnosis?

a) Hypervitaminosis A

b) Multiple myeloma

c) Secondaries

d) Hyperparathyroidism

385 Sold by @itachibot



Question 17:

A 50-year-old woman has multiple lytic lesions in the skull. Which of the following is the least
likely cause of this finding?

a) Multiple myeloma

b) Hyperparathyroidism

c) Metastasis

d) Eosinophilic granuloma

2&°
Ir_'._ .:.;l-__ L
Answer &@"’D +id
."-. -

e o)
1 d
2 c
3 b
4 a
5 d
6 d
7 b
8 b
Ak 9 d
"-.If""- X 10 c

[EEN
[EEN
o

=
N
o

=
w
(@]

'—\
a
o

[EEN
6]
o

=
o
QD

=
~

Detailed Explanations

Solution to Question 1:
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Paget's disease is characterized by increased osteoclastic activity. This is followed by a
compensatory increase in osteoblastic activity. Hence, it is a disease of increased bone turnover.

Parathyroid Hyperparathyroidism
hormone
—= Minerals
Rickets
Vitamin D 4|
Osteomalacia

Procollagen

Osteocgeneasis impearfecta

Bone Matrix

(Collagen) Vitamin G ——————————— Scurvy
Collagen
o]
N
Osteoblasts -'_\. '."
[— Celis 4[ Increased — Paget’s disease |'-\' L
OF.tannla.f,tﬁ{f“nntion L
Decreased — Osteopetrosis
function
—= Low bone mass Osteoporosis
|
-
LB
= —
a1 i . 4 N
9 - 1
L - - & 1
L" -\.'\"-I. o -
1 W o
" -
Solution to Question 2: ! =
- W N e

i .l I.h - . . . .
Paget's disease is characterized by increased bone turnover with enlargement and thickening of
the bone. It is also called osteitis deformans. "
It manifests in 4th and 5th- déeade males.
-. - !
The pathologic process.in 1 Paget's dlseas,e 1S 1n1t1ated by overactive osteoclastic bone
resorption followed by-a compensatory increase in osteoblastic new bone formation. This results
in a structurally, disorganized mo"salc of woven and lamellar bone causing the bones to
be unusually brittle. Plasmzralkaline phosphatase is increased due to the osteoblastic activity.
'H. 5 1

Solution to Question 3:

Patients with Paget' disease have normal levels of serum calcium and raised serum ALP. It is due
to increased bone formation.

Hypocalcemia can be rarely seen in patients with Paget's disease. It is due to active bone
formation with insufficient calcium and vitamin D intake.

Solution to Question 4:

The given X-ray shows blade of grass deformity seen in the osteolytic phase of Paget's disease.

An initial osteolytic phase involves prominent bone resorption and marked hypervascularization.
Radiographically, this manifests as an advancing lytic wedge or blade of grass or flame shaped

387 Sold by @itachibot



lesion.

The second phase is a period of very active bone formation and resorption. It is characterised by
normal lamellar bone replaced with haphazard (woven) bone.

In the final sclerotic phase, bone resorption declines progressively and leads to a hard, dense, less
vascular mosaic bone, which represents the so-called burned-out phase of Paget's disease.

The arrow mark in the following image indicates blade of grass appearance.

'm.
Solution to Question 5: 5_} 1

The given cllnlcal'q_c"re:l}rlo and X:'na'y' showing cotton wool skull is suggestive of Paget's disease.

Pharmacol glca.l therapy q_x__o],n:ies use of bisphosphonates and calcitonin. They primarily reduce
the rapid Bote resorptionsand also increase the bone formation. Zolendronic acid is the preferred
bisphosphonate.

The given below X-ray shows cotton wool skull.
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Solution to Question 6: The Sy )
L ik =
"\ L )

The given clinical scenario and, X-ray showing ivory vertebrae is-suggestive of Paget's disease.
Paget’s disease of the bone increases the risk'of osteosarcéina and not osteochondroma.

: " N _ K
Complications of Paget's disease are:. "} P
» Malignancy &

L e e |
* Osteosarcoma (most commnon) i,
o .
» Fibrosarcoma i T
. 5 o

« Chondrosarconra ™' -

. Sarcoma_:_of r-ﬁj}'reloid and l{’r-fe-'s-enchymal element

« Increased risk of fractures due to decreased bone strength

* Osteoarthritis

* Bony overgrowth leading to spinal stenosis and nerve compression

* High output cardiac failure due to increased blood flow to skeletal bones
* Hypercalcemia in patients with prolonged immobilization

* 2nd, 5th, 7th, and 8th cranial nerve palsies

* Deafness due to nerve compression &gt; otosclerosis

Solution to Question 7:

The given clinical scenario and X-ray showing cotton wool skull and Tam O'Shanter appearance is
suggestive of Paget's disease.
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The rapid bone formation and resorption in Paget's disease can lead to increased blood flow
within the bone and the surrounding tissues. This leads to increased warmth over the limbs. They
may also have kyphosis and bowing of legs. Increased bone formation in Paget's disease may lead
to the narrowing of the foramina of the skull. This causes compression of the cranial nerves which
may lead to deafness.

Deafness due to the narrowing of cranial nerve foramina is also seen in osteopetrosis. However, it
can be differentiated from Paget's disease by the absence of lytic lesions of the bone.

Solution to Question 8:
The radiological feature of hyperparathyroidism is subperiosteal bone resorpti'c.)n and not
osteosclerosis. ¥ o

ol T =

Osteosclerosis is a disorder that is characterized b}{ a])n;)rl}nal hard?niﬁ{;’ of bone and an elevation
in bone density. It is seen in: bt A
* Renal osteodystrophy
* Flurosis o
» Paget's disease of bone . o ) ! >

* Osteogenic bone metastasis Eaus.ed by cla_lre_in(-)ma of pros:ﬁa_te- and breast
* Osteosclerosing types of cil-"ronic ost(_e.g'm};elitis ;

» Hypervitaminosis D .

Solution to Question; 9%

The parathyroid hormone d'bé‘sﬁnot increase calcium absorption from the intestine directly.

Parathyroid hormone (PTIIFI) is produced by the parathyroid glands. It is regulated by the levels of
serum ionized calcium. It stimulates the enzyme 10-hydroxylase which converts
25-hydroxycholecalciferol to 1,25- dihydroxycholecalciferol (active form of vitamin D).It only
increases the formation of vitamin D which increases calcium absorption from intestine.
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i Sa?t in plasma

!

Parathyroid glands

!

I Parathyroid hormone

LS i ﬁﬁ_

atmSrption Zas _ iy
vlv vlr I--\-."' ]
.. --ﬂlﬂ_ " [ H.. -q. f-l.
Solution to Question 10: o ey o
S, b i "'i.
The given clinical scenario is suggestlve of hyperparathyrmdlsm in which salt and pepper skull is a
radiographical finding. 1 __ Ty 4 N

3 _ I.h -' L . . . .
Option A: The cotton wool skull is seen_in Paget's-.disease. It is due to thickened, disorganized
bony trabaculae which appear as selérosis on radiographs

Option B: The geographic sku"ll is seen in eo,smophlhc granuloma.
Option D: Multiple punch%d out 1eSIQHS are seen in multiple myeloma.

Note: Brown tumor ‘in hyperparathyrmdlsm is also known as Von Recklinghausen's disease of

bone. Neurofibrematosis 1 isalso known as Von Recklinghausen's disease.

-|'|| ;
'\.I..

Solution to Question 11:
The given clinical scenario and the X-ray showing subperiosteal bone resorption in the radial
aspect of middle phalanges is suggestive of hyperparathyroidism.

Hyperparathyroidism presents with the classical findings of “bones, stones, groans, moans with
fatigue overtones” which occur as a consequence of hypercalcemia.

Though multiple myeloma and metastatic disease also present with hypercalcemia, subperiosteal
bone resorption is pathognomonic of hyperparathyroidism. Normal levels of PTH can help in
differentiating these conditions from hyperparathyroidism.

Solution to Question 12:
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The radiograph given above shows a rugger jersey spine which is a characteristic feature of renal
osteodystrophy. The given clinical scenario is suggestive of renal osteodystrophy which is caused
by hyperparathyroidism secondary to chronic renal disease.

Rugger jersey appearance is seen due to osteosclerosis of the superior and inferior vertebral
endplates. This occurs due to excess osteoid formation by the osteoblasts to counteract increased
bone resorption. The term rugger jersey appearance is used because there are alternating bands of
increased and decreased bone density, similar to the jersey of a rugby player.

Solution to Question 13:

The given clinical scenario and the X-ray showing interosseous membrane ossification is
suggestive of fluorosis.
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Fluorosis first starts as mottling of the enamel of upper incisors. Fluorine stimulates osteoblastic
activity and fluorapatite crystals are laid down in the bone. These are usually resistent to
secondary osteoclastic resorption. This leads to calcium retention, osteosclerosis, and
development of osteophytes. Ossification of ligaments and fascial attachments is characteristic of
this condition.

Solution to Question 14

Hyperparathyroidism is associated with sub-periosteal bone resorption and not a new bone
deposition.

The subperiosteal new bone deposition is an important feature of both fluorosisand Caffey’s

disease. 2. (]

— = "

o, L
Caffey’s disease also known as infantile cortical hyperostosis is a selflimiting disorder. Classically
the onset of the disease occurs before the 5th month.of life. It is .(_:_h'aracterize(_l by
« Soft tissue swelling " o L A

* Rapid sub-periosteal new bone formatioir

* Cortical thickening of underlyin.g. baxfé's 5% Py

Solution to Question 15: G
The given clinical scenario, and CT of cemcal splne showing ossified posterior longitudinal
ligament is suggestive of ﬂuoros1s Fluorlne stimulates osteoblastic activity and fluorapatite
crystals are laid down“in bone These are resistant to osteoclastic resorption.

Fluorosis is a disease where exqesswe deposition of calcium occurs in bone and soft tissues. This
leads to cal-e.lum retentlon lmpalred mineralization and secondary hyperparathyroidism.

The characteristic pathology involves sub-periosteal new bone formation, osteosclerosis and
hyperostosis at the bony attachments of ligaments, tendons, and fascia. It is most commonly seen
vertebrae, ribs and pelvis.

The CT scan given below shows ossified posterior longitudinal ligament.
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Solution to Question 16: g _I.-,I‘a'- {.%:.-

The. given clinical scenario is s,llf:'gestlve of h}(ﬁ;]:xemtamlnos1sA_|

Hypervitaminosis A more'cej;r'nonly o&cﬁES‘ in chlldren__'fol'l-lomng excessive intake. It also occurs
in adults who consume polar bear livets*An 1ncre§\:._d:.v1tam1n A level in the body can manifest in
the form of pseudotumor cerebri (}d;fbpathlc 1nt£-acr nial hypertension). X-ray shows increased
density in metaphyseal reglon_'due to excess;.yl'_e..mlnerahzatlon of bone.

Note: Hypemtammosm,_ﬁl?:also causes &ll-"t;bohc bone disease.
o
¢ &8
!
1* -'I_
Solution to QII}est'ion 17:.‘%{‘

b
v

Eosinophilic granuloma is the least likely cause of multiple lytic lesions in the skull of an elderly
woman. It is a very rare benign bone tumor which presents in the younger age group (5-15 years).
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Rheumatoid Arthritis and Osteoarthritis

Question 1:

What is the most common form of arthritis?

a) Rheumatoid arthritis
b) Psoriatic arthritis
c) Seronegative arthritis

d) Osteoarthritis

Question 2:

A 35-year-old man comes with a history of_musculoskele’tal paln Wl}lch of the following

suggests that the pain is non- artlcuiar’?"'

a) Swelling ol . s

- K

. T
b) Pain in both movement and at rest (s

%

c) Painless on passive movement, = -

. . H-H. P
d) Presence of crepitation _. 1
.h-h... = 1. .,
--\_'\'\--. gt |
.\'..ll ]
Question 3: e e W
i ™ oy, N

5
5

Which is the first joint to be'involved in rheumatoid arthritis?

a) Knee joint

b) Joints of the hands
c) Wrist joint

d) Ankle joint

Question 4.

Which of the following is the earliest radiological feature in rheumatoid arthritis?

a) Erosion of articular margins

b) Asymmetric joint space loss

'q_l'.
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c¢) Juxta-articular osteopenia

d) Subchondral cysts

Question 5:

Which of the following lesions is not seen in patients with rheumatoid arthritis?

a) Trigger finger
b) Ulnar deviation
c) Heberden nodes ",

d) Intrinsic plus hand

Question 6: s & %

i 5 '. 3 'q_

A middle-aged woman who is being treate& for rheumat01d aI‘thI‘ﬂilSh,- presented with muscle
weakness and rigidity in her upper linibs. Whichof the glven Xrtay views should be
performed to evaluate her condition? s

=
- E & o
. . . & I.h . — W
a) Spine in lateral flexion &amp; extel_ms:'ion view .
b) Open mouth view I .
. . '\1_\'\' = = |
¢) Swimmer's view e y
d) Schuller's view __-,_'-.?' ol
5 -'l il -
— -H.h -
", 4 o
Question 7: %, . ,L_'

Which of the following is likely to be seen in a patient with rheumatoid arthritis of the knee?

a) Genu valgum
b) Osteophytes
c) Stiff and hard joints

d) Subchondral sclerosis

Question 8:

What is the most common pulmonary manifestation of rheumatoid arthritis?

a) Pleuritis
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b) Pulmonary nodules
c) Interstitial lung disease

d) Caplan's syndrome

Question 9:

Rheumatoid arthritis management in a patient with deformity is:

a) Steroids

*
b) Methotrexate with steroids __':-.__--_:"
il
c) Methotrexate with anti-TNF I:_"T'“ @
d) Steroids only after NSAIDs fail .::"- ' ."1"'
N "
o LN h
_ 1 -
H o e -
Question 10: (& A F o o i)
P B I;_ '.-\-;.% =, 1,.\_-""'% ;
Where is the earliest pathologicel*c}fa—r'lge in ostedarthritis seen?"
' =k P
a) Joint capsule Cey . "-:'- 2 )
b) Synovium _;'_"'-'" e _'-:' :
e | =
c) Subchondral bone o O . .5'1"'
o
d) Articular cartilage i e o
ﬁ'\"'\.a :\._:"‘-'.
o >
Question 11__:._‘ et 1 oy
, "'\-l__

A 55-year-old woman diagnosed with osteoarthritis of the knee came for a follow-up visit. On
examination, the following findings were noted. Identify the marked lesion.
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a) Heberden's nodes " i =5
A Ny, — o
b) Bouchard's nodes {22 ,:"“- O
, o, Tl : i

c) Osler's nodes __L-"-."."'“:'l- ket O e

Ny . I. L™
d) Virchow's nodes e O ﬁ.,_x o2

£ N 7Py
e P
b
- T ~ -
Question 12: W 1L
-u.__\"'\.'\"- ]

An X-ray of a patient whoﬁegented w_ihElhﬁ'kHee pain is shown below. What is the finding
depicted by black aI‘I‘Q':/JSH
=,

¥ P
-.I.H.

-l

a) Narrowing of joint space
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b) Subchondral sclerosis
c¢) Loose body
d) Osteophyte formation

Question 13:

An 85-year-old woman presented with pain and swelling in the left shoulder for 1 month. The
X-ray showed complete destruction of the humeral head. Arthrocentesis yielded a
hemorrhagic noninflammatory fluid. The synovial fluid culture was negatlve V@a‘t is the

most probable diagnosis? l:'__'-,._
_:' -
a) Septic arthritis __'][:]t;"- ,|:-._':'—-'
= |
b) Kashin Beck's disease _-..,:3-"' __xl,I:I'" ;
c) Milwaukee's shoulder ..,;'H"'E'm""" ,:.'_F-.":-‘" ._?:*.. *
A
d) Diffuse idiopathic skeletal hyperostosi§h _':n:“w = {.u.,_“‘-.
- "\1._
OV O o
Question 14: . --:,“x" m_l.:..,{'? “'-.I_':"-
&5~ @

A 62-year-old woman presented vnth.@%ﬁn and sw"éﬂing over the knee joint. She also
complained of stiffness of the Jgﬁeéra er a pe of rest. An X-ray was taken as shown below.
Which of the following musg;}fes s most h]@ly o undergo atrophy in this patient?

a) Quadriceps
b) Hamstrings

c) Popliteus
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d) Adductor muscles

Question 15;:

A patient presented with pain in the hand. The joints involved were proximal interphalangeal
joint, distal interphalangeal joint and first carpometacarpal joint. The wrist and
metacarpophalangeal joints were spared. What is the likely diagnosis?

a) Osteoarthritis

b) Rheumatoid arthritis . =-_|'t:r' 1
c) Psoriatic arthritis . s ':._:..“
d) Pseudogout . "-.:"|I:I‘- _.,:‘-._1""._}
L o
. '-.:;-.."'h‘ 0 v i
e o &
~fﬁnéwegﬂh{4é‘1§/ L A
Question No. Correct Option
1 d
2 c
3 b
4 c
= 5 c
i -',',."' 6 a
H:". 7 a
8 a
9 c
10 d
11 b
12 b
13 c
14 a
15 a

Detailed Explanations
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Solution to Question 1:

Osteoarthritis is the most common type of arthritis.

Osteoarthritis is strongly associated with age and is highly prevalent among older individuals.
Studies suggest that over 80% of people aged 55 and above have osteoarthritis in at least one

joint.

Solution to Question 2:

Non-articular disorders tend to be painless on passive movement.

Structures involve

Synovium, synovial fluid, arti

Extraarticular ligaments, ten

d cular cartilage, intraarticular | dons, bursae, muscles, fascia,
ligaments, joint capsule, and | bone, nerves, and overlying
juxta-articular bone skin

Pain Deep or diffuse Localized

Pain with moveme

Both on active and passive m

Only on active movement

nt ovement

Swelling Present Absent

Crepitation Present Absent

Instability Present Absent

Deformity Present Absent

Examples Osteoarthritis, infectious arth | Fibromyalgia, myofascial pai

ritis, ankylosing spondylitis

n, acute muscle strain, myoto
nic dystrophy

o

o

)

Solution to Question 3:

The first joints to be involved in rheumatoid arthritis are the small joints of the hands and
feet (MCP, PIP, and MTP).

Solution to Question 4:

The earliest feature of rheumatoid arthritis X-ray is juxta-articular osteopenia (shown below).
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Other radiological features of RA: ‘O ) 't'l‘
N e

» Erosion of articular margins @ ‘:’_:"-.LJ __11.:":""

* Subchondral cyst "-.,:',_“EL ;{t{__{j r L

* Soft tissue swelling due to j éffusion i {‘.’5'
* Deformities of hand andLﬁﬂgers

The image below shows an X-ray G;B'EA of the s&_g}'ﬁ}er joint with the erosion of articular margins
(arrows) and joint space narrowing. k!

Solution to Question 5:

Heberden nodes are not seen in rheumatoid arthritis, but in osteoarthritis.
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They are knob like appearance of DIP due to the formation of osteophytes and tissue swelling.

The images below show the clinical and X-ray appearances of Heberden nodes in OA.

Deformities seen in RA:

The image below shows the clinical and X-ray appearance of swan-neck deformity.
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Boutonniéere
deformity

Swan-neck
deformity

-E|. 1
é‘:-.,,.":-i
™ &
The image below shows the Z-deformity. ﬁ,ﬁ{.' ::FE" " e}‘

The images below show hammertoe.
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Ll ‘ LF

Flexion at the
proximal
interphalangeal
joint

Hammer toes

C
"-.?}._Hal' ©MARROW

Solution to Question 6:

The patient with rheumatoid arthritis presents with signs of UMN lesion, indicating spinal cord
involvement due to atlantoaxial instability (excessive movement between C1 and C2). An X-ray of
the spine in lateral flexion and extension view is required for further evaluation.

Open mouth view is also for the atlantoaxial area, but will not demonstrate instability.

Solution to Question 7:

Genu valgum is seen in rheumatoid arthritis of the knee. All other options are features of
osteoarthritis of the knee.
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Rheumatoid arthritis of the knee can also present as triple and quadruple deformity of the knee:

* Triple deformity of the knee - flexion + posterior subluxation + external rotation (commonly
seen)

* Quadruple deformity of the knee - triple deformity + valgus

Genu varum more commo | Genu valgum more common
n
Subchondral sclerosis Periarticular osteopenia
No soft tissue swelling Soft tissue swelling (pannus) . 2
o
Osteophytes No osteophytes -:.'_"_"‘
Hard and bony joint Soft, warm, and tender joint |~
Rheumatoid factor negati | Rheumatoid factor positive
ve 3
i n b
Kk |5 e
hﬁ'"‘- e e
A ,l__ﬂ._“"- W
o . !
L | 'l-\.‘l .':"H'
. . . %] :..;__-"-. o
Solution to Question 8: e . L
b P -

iy b ™,
The most common pulmonary manifes_’ElﬂQn of rheuma_t_o}d arthritis is pleuritis.
- =y

The image below shows pleural effuﬁ:_l{_)"i‘r-'secondari"-::g(; .I)ieuritis in a patient with rheumatoid
arthritits. T W&
|

Solution to Question 9:

Methotrexate with anti-TNF is superior to any other treatment in limiting progression of joint
destruction and disability.
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In rheumatoid arthritis (RA) joint inflammation is the main cause of joint damage and is the most
important factor of joint disability and deformities.

Methotrexate belongs to the category of drugs known as disease-modifying antirheumatic drugs
(DMARDs). They slow down or prevent the structural progression of RA and hence are used in
most combination therapies. Among the DMARDs, methotrexate is the preferred first-line drug.

Biologic DMARDs such as anti-TNF agents target cytokines and cell-surface molecules to slow the
progression of joint inflammation. These drugs are typically used in combination with background
methotrexate therapy.

Combination therapy with methotrexate and an anti-TNF drug is the most commonly used next
step for the treatment of patients with deformities, having an inadequate response to
methotrexate therapy. A

Steroids are used when rapid control of the disease is required. They have a r.:;pid onset of action,
while the DMARDs take anywhere from 6-12 weeks to conte into effect./Fliey can be used as a
cover during this period. Steroids can also be used, in short courses for acute flare-up episodes of
RA. Long-term use of steroids is not advised due to their adverse effects such as osteoporosis.
They are usually not used alone (option A) but ar'e ‘used as an adjunct to DMARDS like
methotrexate (option B). | e ™

Nonsteroidal anti-inflammatory drugs-(N SAIDs) are| used as adjunetive therapy for the
management of uncontrollable symptoms because,of their analgesic and anti-inflammatory
properties. Chronic use is not-ddvised due.to their side effectsshamely gastritis and peptic ulcer
disease as well as impairment of renal fufiction (optionD)*

Hence, among the given options methotrexate with. anti-TNF is the best therapy in a patient with
deformity. Py iy

Solution to Questigon 10:

The earliegﬁpafhological che-ln;ge in osteoarthritis is commonly seen in the articular cartilage,
which is asymmetrical hyalline articular cartilage loss.

Solution to Question 11:

The above image showing the knob-like appearance of the proximal interphalangeal joints (PIP) in
a patient with OA is suggestive of Bouchard's nodes. They are formed due to the formation of
osteophytes and tissue swelling.

Heberden's nodes develop in distal interphalangeal joints (DIP).

The images below show Bouchard's (yellow arrow) and Heberden's nodes (black arrow).
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/7)) Bouchard's
rif . node

CMC joint

Solution to Question 12:

The arrows in the plain radiograph given above show subchondral sclerosis.

It refers to a denser area of bone just under the cartilage of the joint, appearing as abnormally
white bone along the joint line. It is seen in osteoarthritis.

Radiographic features of osteoarthritis:
* Localized joint space narrowing (blue arrows in the image below)
* Subchondral cysts and sclerosis (black arrows in the image below)

» Marginal osteophytes (yellow arrow in the image below)

409 Sold by @itachibot



.
4

¥
w
P
il
: l..:.-\'\.\_-h- 3 ."-\.-
. . . L I‘- : - 1"“‘ 4 .5'
* Loose bodies and chondrocalcinosis e 2, ) k3

oy =3 -
* Central or subchondral erosions give ris;e_"tb the seagq'-l_l'Wing appeara-ﬁe:%" (as shown below).
- W-H. L

Solution to Question 13:

The above scenario is suggestive of Milwaukee's shoulder.

It is a rapidly progressive destructive osteoarthritis with extensive bone loss, such that the whole
head of the humerus disappears. There is the rapid destruction of the rotator cuff and the
glenohumeral joint.

It is characterized by Intraarticular or periarticular hydroxyapatite crystals.

Synovial fluid can be stained by alizarin red staining. It is often hemorrhagic with low cellularity
(&lt;2000 leucocytes/mL) cells.
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Solution to Question 14:

The above scenario along with the X-ray showing joint space narrowing and osteophytes is
suggestive of osteoarthritis of the knee. Quadriceps are the most common muscle to undergo

atrophy and wasting in a case of osteoarthritis of the knee joint.
The vastus medialis is the commonest muscle to atrophy amongst the quadriceps following

neurologic disease or musculoskeletal injury.

Solution to Question 15:
_-\.\_--\..-

The most likely diagnosis is osteoarthritis (OA) of the .haml'('{

In OA of the hand, the joints involved are the dlstal and prox1m,a1_ 1nterphalangeal joints (DIP

&amp; PIP), and the first carpometacarpal Jo.lﬁt (base of the thumb) while the
metacarpophalangeal (MCP) joint, wrist] glbow, and ankle are usually; spared.

The nodules palpable in the DIP are-ea-lled Hebe;_d@h s nodes wh-g];bq?hose palpable in the PIP are

called Bouchard’s nodes. R e

_i_g Heberden's J("\L fw\ _\l

node |

Ty " ()'
L P
NI 27 -'
2 VAN (o /
A% N\ N G y \\ 4
o |

| | /
\ b |
\('l CMC joint \\ //

N & \_\| . /

The image below shows OA of the hand:
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Other options: -.;.__-

[

—.ﬁ
Option B: There is relative sparing of the ﬂﬁ-i) joint in rheumatoid arthntll's

Option C: Psoriatic arthritis of the‘-h'a:fl'&s commq@ly"lnvolves the -BI'P DIP and
metacarpophalangeal joints. x"_':_"-. G

Option D: In pseudogout, 'th-?-knee joint 1'5,._most comm Iy affected followed by the wrist, while
the first metatarsophalangeal joint (p gra) is ra{'_elx ected.

B :: 1 - ﬁ.;.,
;:_'m. W,
¥
i L
i - I-\IJ:. I::l._ 1:"
N =)
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Spondyloarthropathies and Crystal arthropathies

Question 1:

Which of the following is not a seronegative spondyloarthropathy?

a) Ankylosing spondylitis
b) Rheumatoid arthritis

¢) Reactive arthritis -.,_;-_:E" a
d) Psoriatic arthritis ¥ e,
ELh W
&
Question 2: ’EF"' i.'_'.'l‘::? &y
N S €

froy -
A 55-year-old woman presented with low"gck pain foﬂ?months. A;::X-ray of the
lumbosacral spine was taken as sr}ihd@“i\elow. Id@ﬁl{t@ the ske_l@"?ébnormality seen and the
- LI

likely diagnosis. }
y diag P N -

a) Ivory vertebra - Paget's disease

b) Codfish vertebra - Osteoporosis

¢) Bamboo spine - Ankylosing spondylitis

d) Corduroy vertebra - IBD associated arthritis

Question 3:
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A 34-year-old man presented with on-and-off low back pain and early morning stiffness for 2
years. X-ray spine showed squaring of the lumbar vertebra and erosion of the sacroiliac
joints. He is at an increased risk of developing all of the following except:

a) Anterior uveitis
b) Inflammatory bowel disease
¢) Hyperparathyroidism
d) Aortic regurgitation
I;:': ]

Question 4: .;':":_"

&

A 37-year-old man presented with pain and swelling 1{5‘% finger of_tﬁé- right hand.
Appearance on examination and X-ray is shown b@ hich Q{'.Eh following criteria aids in

the diagnosis of this condition? ’E“- e
O _ o

a) EULAR
b) SLICC
c) CASPAR
d) ASAS

Question 5:

What is the likely diagnosis from the X-ray shown below?
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. . s R h
a) Ankylosing spondylitis " e, Oy o
s T T — P
b) Psoriatic arthritis {22 ,.:"“- O
: iy ~y : il
c) Rheumatoid arthritis R Lt - o
-‘L_ L) . I. ; L™
d) Enteropathic arthritis o NS o T
I-\_ ' S - ". '
l\._ll . Il.'.. €
- KR "
e 5 .l-
. T ~ -
Question 6: - L
-u.__\"'\.'\"- |

A boy is brought with compfalnts of paln and deformity of the right knee. He is a known case

of severe hemophilia "Qn examlgftfbn a boggy swelling is noticed over the right knee.
Which of the follovﬁ-ﬂ'g is least hkély to be found on radiography of the right knee?

a) Subchondral bone cyst
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b) Subchondral thinning
c) Juxta-articular osteosclerosis

d) Increase in intercondylar distance

Question 7:

Which is the most common joint/(s) to be affected by neuropathic arthritis in patients with
diabetes mellitus?

a) Knee M, .:'
b) Shoulder . o "
C) Hip .-\.-.:,\_I 1 _.--- ol
'|: ."-\.
d) Tarsal 'a." . o \
|.: L I_ o
= | = . e 'H..
uestion 8: \ A0 o
© G B

Which is the most common joini‘/(s') involyed in pseudogeyt?’

A A e
a) Metatarsophalangeal joint "8 o
b) Ankle joint e &
Pl T -_"\-1
c) Knee joint _‘:_'u. )
d) Metacarpophalange?llﬂbint Y
Y, £
i '-.\-]_ =, Nt
) o, k
Question 9: * "

A 55-year-old man presents to the OPD with sudden onset of swelling and pain around the
great toe. He gives a history of similar episodes in the past. Synovial fluid is aspirated and
light microscopy findings are shown below. Which of the following is not a precipitating
factor for this condition?
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: : / i
a) Excess alcohol intake K or |_'- ! %
b) Myocardial infarction . 0 L Ak
¢) Trauma e bt .
d) Bleeding o o, N
-, E N b,
Question 10: K.

What does the arrow in ’Ehng:i'ay givenibelow indicate?

B

a) Martel’s sign

b) Bony ankylosis
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c¢) Comolli's sign

d) Periarticular osteoporosis

Question 11:

A 44-year-old woman presents with right knee swelling. On synovial fluid examination,
showed calcium pyrophosphate crystals. What is the next best investigation?

a) ANA

b) RF o’
c) CPK % E.'é}

d) TSH O L

) ) O

3 !
SR .
Question 12: M"'-.;""ﬁ g <
' !
ﬂ@ RS &
An elderly man has pain and swellinig in‘the kne&folnt. Synolq; uid on polarized light
microscopy demonstrated the ing. %{ﬁ the like%d-'i'agnosis?

a) Osteoarthritis

b) Pseudogout

¢) Gout

d) Rheumatoid arthritis

Question 13:
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A 40-year-old man is suffering from increasing difficulty in bending forward with increasing
stiffness of the spine and reduced chest movements. A CT was performed and shown below,

the likely diagnosis is?

e 4
a) Ankylosing spondylitis % .F - Wy =
K0
b) Rheumatoid arthritis "~ y L
- KR "
c) Reiter's syndrome o L
""l- r | . l'..'
d) Fluorosis W v
{ o4 ol
) i
ﬁ'\"'\.a :\_‘:‘-\J_
- A
L1 4 '-.q-'L'.
b A\ Answer Key

Question No. Correct Option

1 b
2 c
3 c
4 c
5 b
6 c
7 d
8 c
9 d
10 a
11 d
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12 b
13 a

Detailed Explanations

Solution to Question 1:

Rheumatoid arthritis is not a seronegative arthritis as it is associated with the presence of

autoantibodies (rheumatoid factor) in the blood. @1
Seronegative spondyloarthropathies are associated with: .-L:_"- -"
 Absence of autoantibodies o ._:_"‘ : __:{'m--
* Involvement of the spine W A -
* Increased incidence in young individuals _ . a‘ - o N _._:"'.
« HLA B-27 o P
= - "-\. L 8

They include: ._ " :-':‘-h'l. .. ¢ } e J_:._"“-
* Ankylosing spondylitis A0 a6 _ & g
« Psoriatic arthritis "—_i"'. = & ol
+ Reactive arthritis -l
 Enteropathic arthritis W o ) -.'.l"

'*:‘"x"*' A ;

!
Y Fal
Solution to Question 2: o
i ™ oy

T .
The above lateral view X*ray view shows the bamboo spine appearance. It is seen in ankylosing
spondylitis.

It is due to the ossification of the annulus fibrosis, sparing the anterior longitudinal ligament and
disc.

The image below shows the pathogenesis of ankylosing spondylitis.
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Bamboo spine Ankylosing spondyliti
s
Ivoryvertebra Paget'sdisease
Codfish vertebra Osteoporosis
Rugger jersey spine Renal osteodystrophy
{5 Corduroyvertebra Hemangioma
_.___'nllﬂ:'ﬁ i’icture frame vertebr | Paget's disease

W e

Solution to Question 3:

The above scenario is suggestive of ankylosing spondylitis. Hyperparathyroidism is not an
extra-articular manifestation of ankylosing spondylitis.

The extra-articular manifestations of ankylosing spondylitis are a consequence of uncontrolled

systemic inflammation. They include:

* Eye - Anterior uveitis (commonest overall) , glaucoma

* Renal - IgA nephropathy, secondary amyloidosis

* Cardiac - Aortic regurgitation, aortitis, carditis, conduction defects

* Respiratory - Upper lobe pulmonary fibrosis, pleural thickening

 Neurological - Cauda equina syndrome

421
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¢ GIT - Inflammatory bowel disease

« Diffuse osteoporosis

Solution to Question 4:
The above scenario is suggestive of psoriatic arthritis. The CASPAR criteria is used to make the
diagnosis.

Image A shows psoriatic nail dystrophy and image B shows the arthritic changes with evidence of
new bone formation in the 4th DIP on X-ray.

The CASPAR criteria includes: -y

1
5 |

* Evidence of current psoriasis, a personal history of psorli__aéis, or a family*history of psoriasis

» Typical psoriatic nail dystrophy observed on the c}lrré'nt physical examination
* A negative test result for rheumatoid factor _ s> - ™ ) o

« Either current dactylitis or a history of dactylitis S ek
« Radiographic evidence of juxta-articular new bone formation in the Hand or foot

. 1 "
Only current psoriasis is assigned 2 points; alliothér features:are’assigned 1 point. To meet the
criteria, a patient must haye 'an 1nﬂammqtory articular dlsease (joint, spine, or entheseal) with >3
points from the above five categories. |

Other commonly used criteria m(;_lude.

« EULAR - Rheumatoid arthri'tls

LY

* SLICC - Systemic lupus:érythematosus
» ASAS - Ankylosing spondylltls

'.\]_ =, Nt
i %
! -l..

Solution to Question 5:

The above image shows the classic 'pencil-in-cup deformity' of psoriatic arthritis with subluxation
of the thumb.

These changes occur due to periarticular erosion and bony resorption.

The images below shows the pencil-in-cup deformity in psoriatic arthritis.
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MNormal

Pencil-in-cup

Other deformities in psoriatic arthritis:

» Marginal erosions with the adjacent bony proliferation

« Small joint ankylosis and osteolysis of phalangeal and metacarpal bones
* Telescoping of digits, periostitis, and proliferative new bone

* Axial changes like asymmetric sacroiliitis

Psoriatic arthritis of the hands commonly involves proximal and distal interphalangeal joints

(PIP, DIP) and metacarpophalangeal joints (MCP).

The image below shows psoriatic arthritis of the hands.
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Psoriatic arthritis involving the
distal interphalangeal joint

Solution to Question 6: W
s suuln
The above scenario is suggesti eagf hemophﬂ]‘iﬁr ritis. JuxtaJ"ai'tlcular osteopenia is seen in

hemophiliac arthritis, not@}-artwnlaré’fﬁéﬁ) clerosis. ™

It is caused due to repeated hemart into theﬂ_ﬁfleadlng to chronic synovitis and articular
cartilage erosion.

= e
Other radiological features i m'? "E':'I'h
*& b

* Soft tissue swelling

-""ir
* Increase in int v::'iglar dista@l"

. Subchond&a.l'l"hpnning D‘i}

. Subchor::ﬁ‘al bone cyst

* Hemophilic pseudotumors

Solution to Question 7:

Tarsal and tarsometatarsal joints are affected in neuropathic arthritis associated with diabetes
mellitus.

Solution to Question 8:

Most common joint affected in pseudogout is the knee joint.
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Solution to Question 9:
The above image shows needle-shaped crystals of monosodium urate (MSU) monohydrate seen in
gout. Bleeding is not a precipitating factor for gout.
The precipitating factors for gout include:

* Dietary excess

* Trauma

e Surgery

* Excessive ethanol ingestion

» Hypouricemic therapy 5 u-_,"-':.:' ’
w‘."f‘

* Serious medical illness e.g., M1, stroke -

On polarized microscopy, the crystals appear as negat‘n@';;olrefrmge{x:h?llow needles (as shown
below). -""'-. _&

Solution to Question 10:

The image shows Martel’s sign (G-sign) which is periarticular erosions with overhanging margins.
It is a radiographic finding in gout.

The X-ray findings in gout are:

* Acute attack - soft tissue swelling.

* Chronic gout - joint space narrowing and secondary osteoarthritis.

* Tophi - characteristic punched out cysts or deep erosions with overhanging bony edges (Martel's
sign or G sign).

Comolli's sign refers to a triangular swelling corresponding to the outline of the scapula seen in
scapular fracture.
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Solution to Question 11:

The above scenario is suggestive of pseudogout. Secondary calcium pyrophosphate deposition is
associated with hypothyroidism, hence TSH level should be assessed next.

Common associations of pseudogout are:
» Hypothyroidism
» Hypophosphatasia

» Hemochromatosis e
o
» Hyperparathyroidism X ':._:.1
&
. *-.,:-,':' f"-‘}
oo -
Solution to Question 12: {1"-.“' ,-:'?“ Ej..
ﬂ"%. o T [
The above image shows positively b1refrmgent rhombqkrd:"shaped cryst!\IS that are seen
in pseudogout. i _'l:._l‘-i,_ !-:.__"'- ) )
‘ .'1‘? P ‘ I'-r-
Gout Pseudogout
Negatively birefringent Positviely birefringent
Needle shaped Rhomboid crystals
Na Urate (sodium urate) Ca pyrophosphate

Y L
3" o
N O

Solution to Question 13:

The given clinical scenario of a 40-year-old man with increasing stiffness in the spine, along with
CT spine showing ossification of the anterior longitudinal ligament and ankylosis involving the
thoracolumbar vertebral bodies points to a diagnosis of ankylosing spondylitis (AS).

AS is a chronic inflammatory disease affecting the spine and sacroiliac joint. It is more common in
young males and has a strong association with HLA-B27.

Features of lower back pain in AS:

* Age at onset &lt; 40 years

* Insidious onset

e Morning stiffness &gt; 30 minutes

» Improvement with exercise

* Pain persists with rest and is also present at night.

426
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* Alternating gluteal pain

* Persistence for more than 3 months

Examination findings in AS:

* Loss of lumbar lordosis

* Increased thoracic kyphosis

* Diminished spinal movements

* Decreased chest expansion ( &lt;7 cm)

» Tenderness over sacroiliac joints

Important X-ray features of ankylosing spondylitis: P

* Sacro-iliac joints: . 5

« Cardinal sign/earliest sign is the erosion and fuzzmess"o'f the sacroiliactjoints

* Later- periarticular sclerosis and bony ankylosis ofithe joint.
Py . '
» Vertebral changes: . i .

« Early spondylitis is characterized by small-erosions at thé corners of.vertebral bodies with
reactive sclerosis: Romanus lesions. Of the spine (Shiny corner sign}

* Squaring of vertebral bodies.or ﬂattemng ofthe normal ante'rlor concavity of the spine due to
inflammatory resorption of-the bone. , * "

» Later signs are ossification of the hgaments around the intervertebral discs producing
syndesmophytes (bridges) between adjacent vertébrae

» Bamboo spine appearance‘is due to bridging at several vertebral levels

B!
» Linear ossification along the central:$pine, representing interspinous ligament ossification can
give a Dagger sign,dppearance omrfrontal radiographs.

CT imaging in-AS helps to viguélize bone erosions, osteoporosis/osteosclerosis, and new bone
formation ‘in‘the form of'syndesmophytes, ligamentous ossification, and ankylosis.

The X-ray below shows the bamboo spine appearance in AS:
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Nerve Injuries

Question 1:

A man, after sleeping the whole night with his arm hanging over the back of the chair wakes

up with an inability to extend his wrist. What is the mechanism behind this phenomenon?
a) Neurotmesis
b) Neurolysis
¢) Axonotmesis

d) Neuropraxia

Question 2: T 5

In which of the following types of rierfvé"damagemzbhfd the spro_v:ﬁng axons form an end
neuroma? e, =L -

a) Neurotmesis ’ N
b) Axonotmesis Loy

¢) Neuropraxia

d) Neurolysis AN i
. T | B
: ~d ot
Question 3:s.% Wy

Choose the wrong match among the following muscles wasted and associated nerve injuries:

a) Atrophy of hypothenar eminence - Ulnar nerve
b) Atrophy of thenar eminence - Median nerve
c) Hollowing between metacarpals - Ulnar nerve

d) Calf wasting - Femoral nerve

Question 4:
A throw ball player presents to the emergency room with pain over the shoulder. On

examination, his arm is abducted and externally rotated. There is a loss of sensation over the
proximal lateral aspect of the arm. Which of the following nerve injuries is likely associated
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with this condition?

a) Lateral cutaneous nerve of arm
b) Radial nerve
c) Axillary nerve

d) Musculocutaneous nerve

Question 5:

A newborn baby is found to have deformity as shown in the image. Which _Q"_i‘l,t'ch%follomng

o
findings would you not expect in him~ f']t"' .:1

a) Loss of abduction of the'arm
b) Loss of lateral rotation of the arm
c) Loss of sensation in the lateral 2 fingers

d) Loss of flexion of the elbow

Question 6:

Which of the following is seen in Klumpke's paralysis?

a) Loss of sensation along lateral forearm
b) Loss of flexion of forearm
c¢) Claw hand deformity

d) C5 nerve root is affected
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Question 7:

Following anterior dislocation of the shoulder, a patient develops weakness of flexion at
elbow and lack of sensation over the lateral aspect of forearm. Which of the following nerves
is injured?

a) Radial nerve

b) Axillary nerve
¢) Musculocutaneous nerve 1
d) Lateral cutaneous nerve of forearm &
X 2
. ~..:P iy
o g
Question 8: R

N t:‘:’{“ o
A person presents with the deformity sh in the pigture and is %l‘ﬁe to move the thumb

away from the rest of the hand. Wh.iﬁ{f the fo].k).qmg nerves }E" ured?

{5“%

a) Ulnar nerve
b) Median nerve
c) Posterior interosseous nerve

d) Radial nerve

Question 9:
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A 60-year-old man who is known to have end-stage renal disease comes to the OPD for
follow-up. He says that he has been having a burning type of pain mainly over the first,

second, and third digits. Examination shows the below findings. Which of the following is
true about this condition?

ot o) e 1
a) Can be confirmed by X'-x:.'_a}-—’\' "-:1,,:_1'-1‘ 'F'.:!}
b) Tinel's sign is negative 5 E__r::" "-{1.'2"'
c¢) Not associated with hypotl{gaﬂhi;m : “«'.':E
d) Median nerve is invol b %
QB
~ &
Question 1O:||'|;%‘--'5;C':| {}""}
N «

While examining a patient with a right forearm fracture, you ask him to make a fist. The
following finding is noted during this procedure. Which of the following nerves is injured?
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a) Radial nerve
b) Median nerve
¢) Ulnar nerve

d) Posterior interosseous ner&

o &
"2
Question 11: T{afg ‘1@:"‘-:}
&
Which of the following fi %sr would_&ﬁxpect to see in patients with median nerve palsy?

T
a) Positive Egawlf]‘s,jeg {:':""
b) Wartenl!ief sign :j'"'}
c) Positive\%)ook test

d) Positive pen test

Question 12:

Tardy ulnar nerve palsy is associated with which of the following conditions?

a) Cubitus valgus
b) Cubitus varus
c) Excision of elbow joint

d) Fracture of internal condyle

433 Sold by @itachibot



Question 13:

The splint shown in the image is used in the palsy of which nerve?

h.:_.lk::. .
[
!..'I
| =
b :"i:;'L . ?-:;‘H
a) Radial nerve -::-_:.._'_ . ,_:_ . __:' r
. [ % T
b) Median nerve Ve % "‘:" _iu_'_*""
| | L l.:\. 1
¢) Ulnar nerve . -.,_".I-"' 1.."':"1
|
d) Posterior interosseous nerves * -,_::':"
" b S
N A
Question 14: .._1*-._,"r £
g

1_

A woman prél.xhnted with cd(_nplalnts of weakness of the right hand. History is significant for a
Monteggia fracture-dislocation a few years back. On examination, she is not able to extend
her metacarpophalangeal joints but she can extend the wrist joint. There was no sensory loss.
Which of the following nerves is injured?

a) Ulnar nerve
b) Radial nerve
c) Median nerve

d) Posterior interosseus nerve

Question 15:

A patient is brought to the casualty after a fall on an outstretched hand. He is found to have
wrist drop during examination. X-ray showed the following finding. Which of the following
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muscles are least likely to be affected in this patient?

. o 7 . b’ - N
a) Extensor carpi radialis longus and triceps ._":"" oo
b) Extensor carpi radialis longus,and ‘anconeus *, " o
c) Supinator and anconeus. ™' b T
. .\-__i.\- . s ; q.:. s
d) Triceps and anconeus ._" o, A
e B & -
_\‘.—\.\_ L l
Question 16: o ™ X
W

:\__:a

1l-‘l )
You observe that apatient has a high stepping gait while walking into the OPD. Which of the

following neryes-is likely to be'injured in this patient?
1._\:-. L |_.
a) Femoral nerve J

b) Common peroneal nerve
c) Tibial nerve

d) Obturator nerve

Question 17:

A 65-year-old patient complains of pain in the back of thigh and leg with mild weakness in
the leg muscles following hip replacement surgery. Which nerve is likely to be injured?

a) Femoral nerve
b) Obturator nerve

c) Sciatic nerve
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d) Common perineal nerve

Question 18:

You have been asked to perform Phalen's test on a patient during rounds. This test will be

useful in detecting compression of which of the following nerves?

a) Median nerve

b) Ulnar nerve

c¢) Radial nerve -._':-_,"‘::'
d) Axillary nerve 1 L
& oL
; "-.,_:"-l .:'ﬂ-'.'
N 2
"'1"\-.!"" - 1-:""\- ; i
o L) - o

) - oy, W
Answer K c_gly? &

Ny
Question No. Correct Option

1 d

2 a

3 d

4 c

5 c

! 6 c
3

"'-.I:"- ! 7 €

8 b

9 d

10 b

11 d

12 a

13 c

14 d

15 d

16 b

17 c

18 a
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Detailed Explanations

Solution to Question 1:

This is a case of saturday night palsy, which is a type of neuropraxia.

Neuropraxia is a reversible physiological block in nerve conduction. Saturday night palsy occurs
when radial nerve is compressed in the arm from direct pressure against a firm object. It can
occur when the person sleeps on the arm, often after alcohol intoxication. Therefore, it is known
as saturday night palsy or weekend palsy.

Other examples for neuropraxia include crutch palsy and tourniquet palsy.

L
K l:'-:'-‘h 7
)
L= l'q_.-
Solution to Question 2; : -..,:-.,'::" =
o .y
Sprouting axons can form an end neuroma in n__gEa;_o"tmesis. -,:“-.-_h' X LY

i | !
A neuroma is an overgrowth of fibrous tiss,_u.fé‘é‘n-d randomlyh_:;'ﬁrouting zixq_ﬁhskfollowing nerve
injury. A neuroma may form following axonotmesis an@-_ﬁ'Eurotmesis.._L'Iﬁ neurotmesis, neuroma
does not bridge the break in continuity#and is ca!le(l'-ald neuromg,,:'lqi"f axonotmesis, the neuroma
formed bridges the continuity.and,is called negroma in contin__ll!litj'f.

",
Tinel's sign is used to asses hérve regenerlﬂ_ﬁon following'%rjury. The nerve is percussed along its
course to elicit a tingling sensation. T.lh_?'__-point of t_i"l":lgl-].l-?lg marks the site of newly sprouting axons.
I -_-:"" ) .
S e
| .
Solution to Question 3; i
Q o
In femoral ner\(e-i,’lhj:hry, thigh wasting can occur, not calf wasting. Calf wasting can occur in sciatic
o . .
nerve injury. “i W
X 4C

Axillary nerv | Flat shoulder
e

Median nerv | Thenar eminence
e

Ulnar nerve | Hypothenar eminence

Ulnar nerve | Hollowing between metacarp
als

Femoral ner | Thigh wasting
ve

Sciatic nerve | Calf wasting
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Solution to Question 4:

The clinical presentation is suggestive of anterior dislocation of shoulder. The most common
nerve injured in these cases is the axillary nerve as it winds around the humerus.

In axillary nerve injury, there is loss of sensation over a small part of the deltoid region in upper
arm (regimental badge area) and weakness in abduction (15-90 degress) due to denervation of
deltoid. Overhead abduction is unaffected as it is the function of serratus anterior and trapezius
muscles.

&
i

e
i

The image shows Erb's palsy (waiter's tip deformity). In this condition, there 1S a loss of sensation
over a small area of the lower part of the deltoid, and nei'-m the lateral 5 fingers.

Solution to Question 5:

It is caused by injury to C5, C6, and rarely C7. It is Seen most comimenly in bables with shoulder
dystocia at delivery. = L5

The following are seen in Erb's palsy: A i T LN

« Loss of abduction and lateral rotationiof the arm. | i

* Loss of flexion of the elbow N, v Pty

» Loss of supination of the-forearm 5 "' [

L N o
* Loss of biceps, supinator, and inyegse supinator jerks

% N .
* Loss of sensation over a smallarea of the lower part of the deltoid

, Adduction and medial
rotation at shoulder joint

Muscle atrophy of the arm

Extension at elbow joint

Pronation at radioulnar joint
(Waiter's tip deformity)

Solution to Question 6:
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In Klumpke's paralysis, there is loss of strength in intrinsic muscles of the hand causing claw
hand deformity. The site of injury is at the lower trunk of brachial plexus, where the nerve roots
C8 and T1 are affected.

The following are seen in Klumpke's paralysis:
* Loss of strength in intrinsic muscles of the hand causing claw hand deformity.
* Unilateral Horner’s syndrome (ptosis, miosis and anhidrosis).

* Loss of sensation along the medial border of forearm and hand.

Solution to Question 7: -

-

The given clinical scenario is suggestive of injury to muscl}_ﬂ'ocutaneous nerve. Musculocutaneous
nerve supplies the biceps brachii and a branch of museulocutaneous nerve namely, the lateral
cutaneous nerve of forearm supplies the lateral aspect of forearm=Se; injury to musculocutaneous
nerve results in weakness of flexion at elbow an@i#ck of sensation over laterdhaspect of forearm.

Though axillary nerve is the most commomnerve damaged in shouldeg-dislocation, other nerves
such as musculocutaneous nerve and r__a}_dia'l nerve cansalso be damaged.

o N

Solution to Question 8:

The above picture shows ape,thtunb deformity: Tt results from median nerve palsy. Ape thumb
deformity is characterized by the inability-to-abduct and oppose the thumb due to paralysis of
opponens pollicis muscle’3The thumb,.remains parallel by the side of other fingers.

In the hand, the medidh nerve sgppli(;s muscles of the thenar eminence, mainly abductor pollicis
brevis, opponens pollicis and flexor pollicis brevis.

i ;
5% I_.

Solution to Question 9:

The image shows atrophy of thenar eminence as seen in carpal tunnel syndrome. It is due to
compression of the median nerve where it passes under the flexor retinaculum in the wrist.

Patients present with pain and paresthesia over the radial 3 and a half digits. There may be
weakness of thumb opposition. In chronic cases, the thenar eminence is wasted. Carpal tunnel
syndrome can be associated with rheumatoid arthritis, pregnancy, chronic renal failure,
acromegaly, hypothyroidism, and gout. The diagnosis is usually made on clinical grounds but
nerve conduction studies can confirm the diagnosis.

Tinel's sign is positive in this condition. Sensory symptoms are reproduced by percussing over the
median nerve.

Phalen's test is positive where the symptoms are reproduced by holding the wrists in full flexion
with the dorsum of the hands pressed together.
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Durkan's test is the most specific test for the diagnosis of carpal tunnel syndrome. In Durkan's
test, direct median nerve compression elicits paresthesias and pain.

Chronic untreated carpal tunnel syndrome

Wasting of
=thenar eminenc

.-';‘:."‘-_ =3 _15':.,_‘_-.-
. . O " £
Solution to Question 10: ) N

v
The given image shows the pointing éﬁx sign an@ég%ss':)ciated with median nerve injury at the
forearm or elbow. -—-. ]

Median nerve supplies flex mltorum S Qgﬂﬁmahs and lateral half of flexor digitorum profundus
muscles. Hence injury t medlan n eads to paralysis of these muscles. This causes
inability to flex the m@( inger an_,ﬂ__ﬁﬁ b, leading to the pointing index sign.

'-Z":I
&

Solution to Questlon 11:

"'u,.
ﬁf_"k

A positive pen test is seen in median nerve palsy. It tests the abductor pollicis brevis. The hand
must remain flat with palm facing upwards; a pen is held above the palm and the patient is asked
to touch the pen with his thumb - Positive sign is the inability to touch the pen.

Tests used in ulnar nerve injuries include:

e Wartenberg's sign - Due to weakness of the palmar interossei muscles and unopposed action of
the extensor digiti minimi, there is involuntary abduction of the little finger.

* Positive Egawa's test - Due to weakness of dorsal interossei, side to side movements of middle
finger is weak.

* Positive book test or Froment's sign - Due to weakness of adductor pollicis muscle, adduction of
thumb is lost. When asked to hold a book, patient tries to hold the book by using flexor pollicis
longus muscle. This produces flexion at inter-phalangeal joint while holding the book.
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oy *
» Card test - Inability to hold a card between{;l___ﬁngers duE::@'_‘ﬁcs: of addw}oﬁ by palmar
int i les.

interossei muscles {E"_l AN o {g;"-..

Positive card test

©MARROW

Solution to Question 12:

Tardy ulnar nerve palsy, also called late ulnar nerve palsy is associated with cubitus valgus
deformity.

Cubitus valgus deformity can occur as a complication of fracture of lateral condyle of the
humerus. Friction neuritis of the ulnar nerve occurs as it moves over the medial epicondyle in
cubitus valgus.

The following image shows cubitus valgus deformity:
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Solution to Question 13: "-'-ﬁ{jh &~
The above image shows a knu@bender spl%khlch is used.ﬁa-'%e management of ulnar nerve
palsy. - O e o
In ulnar claw hand, there is loss of @on of intrinsic-muscles of the hand. So, knuckle bender
splint is used to flex the metaca.r_E}ﬁg langeal j %}t nd extend the interphalangeal joint.

The following is an image oﬁg‘ e cock-up splint used for radial nerve palsy:

©MARROW

Solution to Question 14:
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The most likely nerve injured in this case is the posterior interosseous nerve. The posterior
interosseous nerve is a pure motor nerve and hence there is no sensory loss in its injury.

The patient cannot extend the metacarpophalangeal joints but wrist extension is preserved as
extensor carpi radialis longus is spared.

The most common nerve injury associated with Monteggia fracture-dislocation is posterior
interosseous nerve injury.

Solution to Question 15:

The given X-ray shows a shaft of humerus fracture. In this condition, the radial herve is injured in
the radial groove. This is a high radial nerve palsy, where all the muscles supphed by the radial
nerve are paralyzed, except the triceps and anconeus. (™™ s

The following are the various levels at which radial.nerve injury can‘occur:

¢ Occasionally, the radial nerve may be injured high -up as in |axil-l'a, called ver$shigh radial nerve
palsy. This can occur due to lesions around-the shoulder jomt, axilla, and erutch palsy. In this
case, even the triceps may be paralyzed. Extension of the elbow, wrlst “and hand are lost in these

lesions. LT ¢ of -

* In high lesions like fractures of the humerus,and prolonged-tourniquet pressure, there is wrist
drop, due to weakness of the radial extensors of the wrist,"as well

as inability to extend the metacarpophal-angeal Jomts There will also be sensory loss on the skin
over the anatomical snuff box.

LY

» Low lesions occur due to théiftacture or dislgéations of the elbow. The wrist and elbow extension
is preserved but the patlem ¢annot extenﬂ the metacarpophalangeal joint. There is also a radial
extension of the wristy™ e

e

=4

!
Solution to Question 16:
High stepping gait is seen in common peroneal nerve injury.

Common peroneal nerve supplies the extensors and evertors of the foot. Its injury results in foot
drop. So the patient attempts to lift the leg high enough during walking so that the foot does not
drag on the floor. This is known as high stepping gait.

Causes of common peroneal nerve injury:
» Fracture of the fibular neck
* Pressure from a splint or a plaster cast over the neck of fibula

It is treated using an ankle-foot orthosis brace - a type of orthotic used to support the foot and
ankle in foot drop.
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o,
-"Eﬁh"' 2 &
Solution to Question 17: 4 D"'-. &~
.. . A .
The given clinical scenario is s@pstlve of se erve 1nJur-5L::"-'

during posterior approach. Hence, t tient pr with pain and weakness in the area of
distribution of sciatic nerve. oy

& &

o fa

Solution to Questiqﬁl - {::1:;."'

Sciatic nerve is the most c'éf_qgonly in?]' Sr’é&'%érve durir@_ﬁb replacement surgery especially

%)
Phalen’s te‘at\is!'q provocﬂ@";ﬁnical test used to detect the compression of the median nerve in
carpal turri’te syndrome.

The patient is asked to actively place the wrist in complete but forced flexion. The test is
considered positive if tingling and numbness are produced in the median nerve distribution of the
hand within 60 seconds.

The given image shows Phalen’s test:
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Phalen's test

L

EIJ
Median nerve paresthesia indicates a positive test E":Hl%
-
G
€ & &
bﬁh < 3
N "5 o
4‘:::l'::II b$ EE"{R
O
)
& @
o &
@
& S
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Benign Tumors Of Bone

Question 1:

What is the most common benign tumor of the bone?

a) Osteoma
b) Osteoblastoma
c) Osteochondroma "

d) Unicameral bone cyst

Question 2: “ O _..ﬁ

According to the Enneking system of classrﬁcatlon whlch of the follbvnng is not a feature of
an active benign bone tumour? " " e -_.,.

a) Intracapsular location a g, ™

- E & 5

i .

b) Wide area of activity ' (s y
c) Well defined margins % |
d) Thin rim of reactive bone,_

-.\_'\'\-. i |

Question 3:
L ".

Which of the followmg statements is false with respect to a solitary bone cyst?

™ oy, N

a) They are asymptomatic unless complicated by pathological fracture
b) Trapdoor sign can be seen on X-ray
c) They commonly occur in the diaphysis of the bone

d) They may cause growth abnormalities

Question 4.
A 14-year-old boy presents to the OPD with pain in the right upper arm and a history of a

trivial fall a few days ago. His X-ray is given below. Which of the following is not a treatment
modality for the above condition?
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a) Curettage and bone grafting .,,":;.:E‘ - [_'_'J{'\' 'i""
b) Intra-lesional steroids L _l:-.'_:_“*-.
¢) Radiotherapy *-.,:1"1 ;";':;'n L z::-'-"

d) Injection of a sclerosing ag{mb—-

P X

. ) —y

Question 5: 1{;3 - H-E'EL'

A 16-year-old girl presentqg;r'to the OPQ‘,}& a painful swelling below her left knee. An X-ray
is obtained which is below Asﬁ.‘i ation of the lesion revealed blood. Which of the

following statements is true Wltl} g‘gards to this condition?
A

a) It is a uniloculated lesion
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b) It is central in location
c) It is not locally destructive

d) It can rarely occur in the spine

Question 6:

The following X-ray shows a lytic lesion of the lower limb. The biopsy shows fibroblastic
proliferation, osteoclast and inflammatory cells. From the given options, the most likely
diagnosis that can be inferred from the above clinical picture is : 0,1

B
Yy £
a) Aneurys_ma_l_i)one cyst %

b) Giant cell*tumor x ._
c) Chondroblastoma

d) Langerhan cell histiocytosis
Question 7:

A 30-year-old woman developed a tumor at the knee joint. Biopsy-image is given below. What
is the most likely condition?
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a) Osteosarcoma

b) Ewing's sarcoma @H‘ {?‘ = _‘{{,,:-.-
c¢) Giant cell tumour “{1‘1 5-:.1"'-.ﬁ _ z'|I.|,"'_'--.
d) Osteoblastoma ._:5-“"“‘1 } _h‘-:_-"-._""-r_:' F{H .__I'-.,-
T e P
Question 8: _'_!;}-—3. o

a) 1 - Simple bone cyst, 2 - Aneurysmal bone cyst, 3- Osteoclastoma

b) 1- Aneurysmal bone cyst, 2 - Osteoclastoma, 3- Simple bone cyst
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c) 1 - Osteoclastoma, 2- Aneurysmal bone cyst, 3- Simple bone cyst

d) 1- Osteoclastoma, 2 - Simple bone cyst, 3 - Aneurysmal bone cyst

Question 9:

An X-ray is done for a patient with a knee swelling and the lesion is noted to have a
soap-bubble appearance. Which of the following is false about the condition he is likely
suffering from?

a) It commonly presents in the 20-40 years age group . _.:-."' L

b) Egg shell crackling is seen on palpation N .

c) Osteoclastic giant cells form the proliferative compo&gﬁf! of the tumot ™

d) It can produce lung metastasis L o
T '.\:"- _1I b .5.
5 .:. k L = L
o n 2 o
LR =, i &,
uestion 10: U -y !
Q LT "'\-1 L I._ L - 1;""'

-\.
L

An 18-year-old boy presents to.fhe orthopqglc-lan with co;gpmlnts of painful swelling below
the knee joint. An X-Ray waS'i)‘btalned W}hch is given hélbw Which of the following is the
preferred treatment modality for thlshpa-tlent? Oy~

iy i

a) Extended curettage and bone grafting
b) Simple curettage and bone grafting
¢) Radiofrequency ablation

d) Radical excision
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Question 11:

A patient with a giant cell tumor is set to undergo an extended curettage. Which of the
following adjuvants used in this procedure is associated with least rate of recurrence?
a) Liquid nitrogen
b) Phenol
c) Polymethyl methacrylate
d) Thermal cautery

*
1".. —_:'
Question 12: M, o w
L'-:'\.II'I—"! —u.‘l"'\.-h-.\--
Which of the following lesions contain giant cells?. -
._._L:l.l_ i _:‘.“"-\. '5_
a) 1121415 |.:-_- I_ L
™y 2 o
b) 3141516 ."- :- _\_\.: ¥ _'M.\_:'..h
= —\.-'\"'1 ' —1‘-\.
C) 2,3,4,6 .t L o
L s o g
d) 1,2,3,5 r .:." e ™ B o
o Y e
L. B N
e g
. . _.\.-\.\_. - -
Question 13: o ___5-1'-

]

‘: I.q_ - ---
During an annual health eheck-up, the.,_f_Pi'lowing finding was seen on the ankle X-ray of a
man. Which of the f(_)ll_o.'{hring is false-about the given condition?

=

-

a) It is a metaphyseal tumor
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b) It commonly presents in 4th-5th decade
c) It is usually asymptomatic

d) Histology shows spindle cells, foam cells and giant cells

Question 14:

A 49-year-old woman presented to your clinic with progressive pain in her left thigh. The
X-ray of her thigh is shown below. What is the most likely diagnosis?
. 'L_'r i
P, Mt
[

N - o >
a) Ossifying f1brom£, R

b) Fibrous.dysiﬂ’as'ia .__"-';ﬁ
%
c) Aneurysmal bone cyst™,

d) Enchondroma

Question 15:

Which condition is characterized by the presence of polyostotic fibrous dysplasia with
intramuscular myxomas?

a) Mazabraud syndrome

b) McCune Albright syndrome

c) Maffucci syndrome

d) Stewart- Treves syndrome
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Question 16:

Which of the following is not seen in patients with McCune-Albright syndrome?

a) Polyostotic fibrous dysplasia
b) Cafe-au-lait lesions with smooth borders
c) Hyperfunction of an endocrine system

d) Mutation affecting G protein signal

: 2
Question 17: Sy
&

] Lr
A 20-year-old man presented with pain in the thigh h;léﬂl?'s worse a,.tl.h}'ght and relieved by
aspirin. An X-ray is performed which is given belqim{h hat is the I,Qi'agnosis?
_.-._!'\.._ e i

.

a) Solitary bone cyst
b) Osteoid osteoma
¢) Chondroblastoma

d) Aneurysmal bone cyst

Question 18:

Which of these is the least likely cause of multiple bone lesions in a patient?

a) Osteoid osteoma

b) Enchondroma
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c) Osteochondroma

d) Multiple myeloma

Question 19:

A 33-year-old woman presents with multiple bony swellings in her hands as seen in the image
below marked 1. The X-ray of her hands is as shown in the image marked 2. Identify her
condition.

a) Ollier disease
b) Maffucci's syndrome % o
c) Melorhéostosis

d) Hemangiopericytoma

Question 20:

Which of the following tumors do not have osteoblasts as the predominant histological cell
type?

a) Osteoid osteoma

b) Osteochondroma

c) Osteosarcoma

d) Osteoblastoma
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Question 21:

Which of the following is the most common cause of pain in osteochondroma?

a) Nerve compression
b) Fracture
c) Malignant transformation

d) Bursitis

%
Question 22: B

T
i

- 2 LB o ".\_ _-. .
A young boy with a bony swelling at his knee is diagnqsel!cf'to have an‘osteochondroma. Which
of the following suggests malignant degeneration Q{*thé lesion?

y 3
e H.-H'h -
%

a) Fracture displacement &gt;2 cm K ek r
b) Obstruction to joint movement N ; s _:" :
c) Weight loss &gt;10% WOy Rt P
d) Thickness of cartilage cap &gt:2cm N P
- ..-I = \ I % s, i .-.
-.I
Question 23: e

.'_ L= 1 .-
What is the pathology seen’in patients.with Trevor's disease?
1] "

. o
a) Multiple osteoehondromas . *
b) Intraal;t_écu-lh'i‘ epiphyseal osteochondroma
B |
c) Osteochondroma associated with false aneurysms

d) Osteochondroma associated with hemangiomas

Question 24:

Which of the following is false with respect to multiple hereditary exostoses?

a) Autosomal dominant disorder
b) Affected genes are EXT1 and EXT2
c) Associated with multiple enchondromas

d) Increased risk of malignant transformation
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Question 25:

Which of the following lesions is an epiphyseal lesion?

a) Enchondroma
b) Osteoid osteoma
c) Chondroblastoma

d) Osteoblastoma

o]

h
Question 26: o,

A bone biopsy was performed on a child with a skull swélIlng It show__ed the presence of
eosinophils and dendritic cells and was found to be- CD 207 positiveon
immunohistochemistry. Which of the followm_g skeletal mamfes-tatlons wo'uld you not expect

to see in this child? =, " _. .
e T

a) Vertebra plana o ¢ 4 >

b) Geographic skull A C

c) Floating tooth e - % G 3

d) Short 4th metacarpal __ . Oy

'\1_\'\' '.l.- -\.--
- .H'h.-...%- 1.
Question 27: it
b %

Y
A child presents_ w1th dlfﬁculty in walkmg On biopsy of the hip, some cells with grooved
nuclei and e@@nophlllc cytoPlasm are present. Which investigation would you order next?
a) MRI
b) Serum calcium
¢) Serum PTH
d) CD1a marker

Question 28:

The CT scan image of a 50-year-old female with backache is given below. What is the likely
diagnosis?
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a) Vertebral metastasis "x.";"-'; ) .
e = .y
b) Hemangioma __3" {.._'h "
i - ¥ e
c) Eosinophilic granuloma _:.._:1':' :-.:___";- ) ; _?':'h
d) Ossifying fibroma ; ":."'“ - M‘h"‘:_ o e
L:I.l_ N h_'.-"- _il._-
'.::-IH;-\. _""- .::\. ]
Question 29: T &

WS —

—~
o L
Which of the following s}ja_ll-;knents is f@h‘].‘sl:e"*v"\"rith respect to hemangiomas?
s

a) Biopsy is rare].y-q_'b;}ed for diag;ibéis
gt
b) They usug_ll‘yﬁ:;rise from .E'ek;"erior elements of vertebra
c¢) They cause local gigan-gkm when they occur on an extremity

d) They are also common in the skull

Answer Key

Question No. Correct Option

C

b

C

A W[IN |-
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6 b
7 c
8 c
9 c
10 a
11 a
12 d
13 b
14 b @,
15 a o, S
16 b =
17 b
18 a
19 b F
20 b
21 d
22 d
23 b
24 c
25 c
26 d
27 d
3 28 b
& 4 - 29 b

Detailed Explanations

Solution to Question 1:

The most common benign tumor of the bone is osteochondroma.

However, osteochondromas are developmental malformations rather than true neoplasms. Hence,
osteoid osteoma is the most common true benign tumor of the bone.

Solution to Question 2:

According to the Enneking system of classification, an active benign tumor will have a narrow
zone of activity.
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Solution to Question 3:

A solitary bone cyst (unicameral bone cyst/ simple bone cyst) most commonly occurs in the
metaphysis of the bone.

Simple bone cyst always occurs during the first two decades of life, most often between 4-10 years
of age with a 2:1 male preponderance. It is a benign unilocular cyst filled with straw coloured
serosanguinous fluid.

The commonest site is the proximal humerus. They are usually asymptomatic, but pathological
fractures may occur through the cyst wall and may cause pain and swelling. The cys't may cause
growth disturbances due to its proximity to the growth plate. ",

On X-ray, a bone fracture fragment may be seen resting ifr* @ dependent p(')r-tion of the cyst. This is
known as the fallen fragment/fallen leaf sign and 1t 1s pathognomomc of a simple bone cyst.

The trapdoor sign is a variant of the fallen leaf 51%11 Here, a pemosteal hinge keeps the fragment
from falling dependently and allows it to change p051t10n wn‘n a change in‘the patient's position.

1
L

o &

Solution to Question 4: L LN, n

- K

Radiotherapy is not a treatment modality used in the freatment of the above condition.

The given X-ray reveals a fracture ranning through a central cystic lesion situated on the proximal
humeral metaphysis, and alsoishows a fallemfragment sign. This along with the clinical scenario
(male within 2nd decade of life) is strong'ly suggestlve of a unicameral bone cyst (simple bone

cyst). : o =)

Treatment of simple'bone cyst: (

 Small, asymi:)"t‘omatic lesions - serial observation with plain radiographs as lesions will regress
following skeletal maturity:

* Larger lesions (at risk of pathologic fracture) and symptomatic lesions -

* Curettage

» Aspiration and injection using;:

* Corticosteroids

» Bone marrow aspirate

* Demineralized bone matrix

» Pathological fractures -

 Upper limb: managed conservatively as the fracture may initiate cyst healing

* Lower limb: curettage, bone grafting, and internal fixation
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Solution to Question 5: 0 " Y

P L { _:-.
The given clinical scenario and,X‘ray are suggestlve of an aneurysmal bone cyst. It can involve the
spine in 15-20% of cases. - 4 N

2 e %
Aneurysmal bone cysts are eccentric, ez}pansile, multiloculated cysts filled with blood. They
are benign lesions but they are locally destructi\{e. Most cases occur in patients younger than 20
years old. There is a slight fenzale‘preponderance.

The most common sites in*ro"[ved are the metaphysis of long bones like proximal humerus, distal
femur, and proximal tfb:la It present's-.vhth pain and swelling. Spinal lesions may cause neurologic
deficits or radlcu.lar_paln L

"u. ok
N

Ty . L
Solution to Question 6:
The provided X-ray reveals a lytic lesion in the epiphysis of the distal tibia, and the biopsy, which
shows osteoclast cells, suggests a diagnosis of a giant cell tumor (GCT).
Important X-ray features of a GCT:
* A solitary, possibly loculated, lytic lesion in the epiphysis.
* Eccentric location, most often subchondral.
« Expansion of the overlying cortex.

 Soap bubble appearance - The tumor is homogeneously lytic with trabeculae of the remnants of
bone traversing it, giving it a loculated appearance called soap bubble appearance.

» No calcification within the tumor.

» No or minimal reactive sclerosis around the tumor.
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The image below shows an X-ray of a giant cell tumor showing the typical soap bubble
appearance:

Histologically, GCT is characterized by:ih.-(e_i)resence Lo"ﬁ1'?:1-iarge numﬁef‘ of osteoclast-like giant cells
among scattered round or spindle-shaped morll__oﬂiiclear cells. ’].‘_h_e:'T‘umor stroma is
well-vascularized with bands éf-ce lular or,collagenous f}}){g}l?—'tlssue.

i )
The image below shows t};ei'listopathqﬁl?_gy'of GCT: '._-u'_'-

iy T

Osteoclast-like giant cells with mononuclear
cells scattered around

Other options:

Option A: Aneurysmal bone cyst usually occurs in the metaphysis of long bones and the posterior
elements of vertebral bodies. It is characterized by multiloculated blood-filled cystic spaces
separated by septae, composed of multinucleated osteoclast-like giant cells and reactive woven
bone. Radiographically, an aneurysmal bone cyst is seen as an eccentric, expansile, lesion with
well-defined margins. Most lesions are completely lytic and often contain a thin shell of reactive
bone at the periphery.
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Option C: Chondroblastoma is a benign carti}ag’i?i’g'us tumor ﬂ_'lgt oceurs ma_irhy in bones around
the knee joint. On x-ray, the tumor appears‘as a well-cir‘qg_rﬁgcribed, round; or oval lytic lesion in
the center of the epiphysis of long bop‘_e];!ls,"\;ith areas alcificationq@ﬁhin the tumor, giving the
characteristic mottled appearanc__s."Q‘n istology p_réé'ence of "cll.lic:kekn wire calcification" is

pathognomic. NG =05 Cy

Option D: Langerhans cell histiocytosis commonly involves the skull, pelvis, femur, and mandible.
Radiographs show a lytic lesion with periosteal new bone formation. In the skull, lesions appear
as a hole within a hole, and in the vertebra, vertebra plana (flattening of the vertebral body) can be
seen. Histopathologically, Langerhans cells have a single large nucleus with a characteristic folded
or grooved nucleus (“coffee-bean” appearance) with small inconspicuous nucleoli. On electron
microscopy, the presence of Birbeck granules in the cytoplasm is characteristic.
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Solution to Question 7: :
Q F"I‘-a" 0

The biopsy image shows multi @leated osteq‘d;s';{’-like giant mﬁls with scattered mononuclear
cells, indicating a dlagnosl_jﬁlant cell q,_l:lhﬁbr (GCT)/osteoelastoma.

GCT usually affects young adults of ;@5\,&0 to 40 with slight female predominance. It is a
benign but locally aggressive tur is exclus'}?e seen in adults and affects the ends of long
bones, typically involving th ysis. Th st common location of the tumor is the distal

femur followed by the pr ﬁna tibia. "{"'-."

Histologically, GCTs show unifor (E?lﬁ'}lmononuclear tumor cells alongside numerous
osteoclast-type gidnt cells contaifiing 100 or more nuclei. Necrosis and mitotic activity may be

promlnent,‘. -.._'1 . n‘-.,:_"l-

Osteoclastoma

Osteoclast-like giant cells with mononuclear

cells scattered around
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Other options:

Option A: Histologically, osteosarcoma shows pleomorphic tumor cells with hyperchromatic
nuclei and abundant mitoses. A definitive diagnosis requires the presence of malignant tumor
cells producing unmineralized osteoid or mineralized bone, which is typically fine and lacelike in
appearance.

Osteosarcoma

Pleomorphict &
tumour cells

i W L3
Y 'l,‘:-;"l.
Option B: Histologically, Ewing's sarcoma Shows she '%f uniform, small, round cells with scant
cytoplasm, which may appear clear bécause they 1"5}‘10}1 in glycogen. The presence of

Homer—Wright rosettes indicate§'a greater d@g@'e of neuroectodermal differentiation.
N ~

Ewing Sarcoma

Clear spaces due to
washout of glycogen

Small round cells with
scant cytoplasm

Option D: Histologically, osteoblastoma shows randomly interconnecting trabeculae of woven
bone, which are prominently rimmed by a single layer of osteoblasts. The stroma surrounding the
neoplastic bone is composed of loose connective tissue that contains numerous dilated and
congested capillaries.
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ostecblasts lining & °
the trabeaculas
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Solution to Question 8: ‘_5""‘—’ t—-.l"?“‘ ,,::-;:':'“
An osteoclastoma or giant ceer\fﬁaor (GCT) h,ias:,:;’ap bubble la.l'gptearance with minimal marginal
sclerosis. It is eplphyseal oéation !

An aneurysmal bone cyst is eccentrlcgl‘l‘.ii'located %ﬂesmn It is metaphyseal in location.
A simple bone cyst is centrally lq?';f'bd lytic 12&% It is also metaphyseal in location

Giant cell tumour Aneurysmal bone cyst Simple bone cyst

vho

The below table summarises the findings seen in these conditions:

Location Epiphyseo-Metaphyseal Metaphyseal Meta-diaphyseal
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Commonly invo
Ived

Distal femur/radiusProximal
humerus/tibia

Humerus/femur/tibiaPosteri
or spine

Proximal humerus/femur/tib
ia

Age

2nd-4th decade

1st-2nd decade

1st-2nd decade

Xray appearanc
e

Eccentric, lytic lesionSoap b
ubble appearanceMinimal m
arginal sclerosis

Eccentric,lytic lesionHighly t
rabeculated, lobulated

Central location, lytic locatio
nFallen fragment sign(Fract
ure fragment sinks in fluid)

Gross examinat
ion

Reddish Brown masswith cy
stic degeneration

Blood filled cystic spacesline
d by fibrous septa

usually Solitary tumorfilled
with serous fluid

Solution to Question 9:

The given clinical scenario is suggestive of giant cel],ftﬂ}‘h

K

“1(:1\-

5, - -_,"'::r'
%

2
Ry

or (GCT)_.h_I_‘_h'é proliferative component of

this tumor is made up of mononuclear stromal cells.” Their nuelei are identical to
. . . E.d o N . . !
the osteoclast-like giant cells which are chal..g_la.gterlstlcally seg;un this condjtion.

GCT is a very aggressive benign tumor_al"i.SJ'ng from th
20-40 years. It has slight female predf)‘llhinance.

Rt
i !

e:‘e-fﬁphysis ar_llhd._:t;fbically in the age group of
,

The most common site is lower.end of femu_l;.-,_ft has an eg shalll' crackling feel on

palpation. Benign pulmonani(-metastas_i'f ea:n occur in anht ‘3% of cases.
_ |

oy

&

e

Solution to Question 10: ,.;'5,_

§

'-.;_-:'" d
&

— |

W

The given x-ray showi'gg an expansilg‘*:“é"ccentric, multiloculated lytic lesion, at the end of a long
bone with a soap=bubble appearé?i‘te suggests a giant cell tumor (GCT) or osteoclastoma. The
treatment Q{cl;'.(:)'ice for thi,?_:e_ dition is extended curettage and bone grafting.

Giant cell tumor is a ben-i‘gh but locally aggressive tumor seen involving the metaphysis and /or
the epiphysis of long bones, as seen in the image, in young adults of age 20-45 years and rarely
teenagers less than 20 years.

Although an aneurysmal bone cyst (ABC) is also a benign, locally destructive,

eccentric multiloculated lytic tumor that can present with a similar radiographical picture in any
age group (most commonly in adolescents), it is confined within the metaphysis of the long
bones, unlike GCT, thus ruling it out in this case. On MRI a fluid sign can be seen.

The following is an x-ray image of the knee showing ABC confined to the metaphysis of the long

bones:
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=y et

I. H.- -hq.h s }
An ABC is treated by extended curettage and,'_xgr_'_"a"ft‘i'ng with a b_p.ﬁe graft sub_s&mte (option B).

o i
GCT is most commonly seen in the distalﬁfg'mur, proxixmaf_“}-tﬁia, proxin;fal"'humerus, and distal
radius. It presents with complaints o_f-s';ézel'[ing and vague pain and-_§’®"r‘netimes, the patient can
presents for the first time with a_:R_a't'hblogical f{‘aﬁmre because of ‘the lesion.

r e
Important x-ray features of a GCT: k“w:“"‘"‘ s
: . .y :
* Eccentric, solitary lytic lesion _;__._'w-" - -.:'-h
« In epiphysis and metaphysis &
e Ny — e

o,
» Expansile- expands overl{mg cortex __‘_1-_:_1

* Soap bubble appear(g?— due to t}!'e:‘bl'ﬁabeculae of the remnants of bone traversing the lytic
lesion, giving it a lgeulated appearance.

i |
* No or miq{m'.;'l:"reactive sg?_u?bis around the tumor
* No calcification b |

Histologically, GCTs consist of undifferentiated spindle cells profusely interspersed
with multi-nucleated giant cells. The tumor stroma is well-vascularized with bands of cellular or
collagenous fibrous tissue.

The treatment of choice for GCT is by
 Extended curettage and bone grafting (Option A).

* GCT in the relatively insignificant bone like the distal ulna, clavicle, and proximal fibula is
treated by resection without reconstruction.

* Bisphosphonates have been shown to reduce the proliferation of osteoclasts and hence have
been shown to stabilize local and metastatic disease.

* Radiotherapy can be used for vertebral tumors

* Additional supportive therapy such as cryotherapy, when used reduce the reccurence rate.
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Solution to Question 11:

The least rate of recurrence following extended curettage is seen with liquid nitrogen use.

This technique is used in the treatment of giant cell tumours as they are locally aggressive, for
local tumour clearance and prevention of recurrence.

It is applied by the direct pour technique. Complications of this technique include pathological
fractures and nerve injuries.

Note: Even though phenol and methacrylate can also be used as adjuvants for extended curettage,
studies have shown that liquid nitrogen is far superior for the purpose.

Solution to Question 12: k. o>
b )
Aneurysmal bone cyst, brown's tumor, osteoclastoma, and osteosarcoma all contain giant cells.
Enchondroma and osteoid osteoma do not contair- giant cells...” N b
Lesions containing giant cells are: oy T 3 A
* Simple bone cyst . T , o ol
Y L "

* Aneurysmal bone cyst
* Osteoclastoma - B

+ Chondroblastoma Y
* Fibrous dysplasia X
* Non-ossifying fibroma -*, *

g, gl o |
* Brown's tumor , %'
» Osteosarcoma -
™ oy, Y
" !
* Clear celk¢hondrosarcoma

The most common variant of a giant cell tumor is non-ossifying fibroma&gt;fibrous dysplasia.

Solution to Question 13:

The given X-ray shows a well-defined lobulated lesion located eccentrically and sclerotic scalloped
borders is suggestive of non-ossifying fibroma. The common age of presentation of this condition
is 2-20 years.

It is also known as fibrous cortical defect and it is the most common benign lesion of bone. It is a
metaphyseal eccentric lesion that usually affects the distal femur, tibia and fibula.

On biopsy, foam cells, spindle shape cells and giant cells may be seen.

It is usually asymptomatic and regresses spontaneously in adulthood. If the defect is very large, it
can be treated by curettage and bone grafting.
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Solution to Question 14:

The above X-ray shows bending of the femur known as Shepherd's crook deformity. It is seen
in fibrous dysplasia of proximal femur.

Fibrous dysplasia is a developmental disorder in which areas of trabecular bone are replaced by
cellular fibrous tissue. If this occurs in the weight-bearing bones like the femur, it will lead to
bending of the bones.

'.'I' 1
B

\ o

Solution to Question 15:
i e

-\._"'\_.\'

5 5
Polyostoticiibrous dysplasia with intramuscular myxomas is seen in Mazabraud syndrome.

Fibrous dysplasia is a disorder where bone is replaced by fibrous tissue, leading to weak bones,
uneven growth, and deformity. Polyostotic fibrous dysplasia is a form of this condition affecting
more than one bone.

McCune - Albright syndrome consists of a characteristic triad of polyostotic fibrous dysplasia, cafe
au lait spots with rough borders and hyperfunction of an endocrine system.

Maffucci syndrome is characterised by multiple enchondromas with soft tissue hemangiomas and
phleboliths. Malignant transformation is common in these lesions.

Stewart- Treves syndrome refers to the occurrence of lymphangiosarcoma in the setting of chronic
lymphedema. It can be evident as upper extremity lymphedema following radical mastectomy.

Solution to Question 16:
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Cafe-au-lait lesions with rough borders (coast of Maine) are seen in McCune Albright syndrome.
Cafe-au-lait lesions with smooth borders (coast of California) is seen in neurofibromatosis.

Features of McCune Albright syndrome:

* Polyostotic fibrous dysplasia - most commonly in maxilla and other craniofacial bones, ribs,
femur or tibia

« Cafe-au lait spots with rough borders (coast of Maine)

» Hyperfunction of an endocrine system - most common endocrinopathy is precocious puberty in
girls

McCune-Albright syndrome occurs due to activating mutations in the GNAS1 gene, which encodes

the alpha subunit of the G protein Gs alpha. . 2
N
.
e L
Solution to Question 17: oy - g
=
A 3
The given clinical scenario is suggestive of aqﬂ__‘h_s’temd osteog}fa, r i
".-

The given X-ray shows the presence of a métadlaphyseﬂ‘l_é‘ortlcal lesmn 1‘nvolv1ng the upper end of
the femur with radiolucent nidus sufi'bhnded by cq_rh_aal sclerosm.__,_.'k

The nidus of osteoid osteoma Iﬁ_'hi'esent in thq_-'ieertex as can bg seen in the image below. Hence,
CT scan is the best 1nvest1ga¥ ion to dlagnqéb osteoid osteo'fl’i-a

Osteoid osteoma is the most common benign bone tumour of the body. It contains osteoblastic as
well as osteoclastic components.

It is most often seen in young men. The most common site is diaphysis of femur. It typically
presents with pain that is worse at night and is relieved by aspirin or other nonsteroidal
antiin@ammatory medications.

Multiple treatment options are available for this condition as follows:
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« If symptoms are adequately controlled and patient is willing to undergo long-term medical
management, anti-inflammatory medication can be used as the definitive treatment. Spontaneous

healing of the lesion usually occurs within 3 to 4 years.

« Patients having lesions of the pelvis or long bones of the extremities can be treated with
percutaneous radiofrequency ablation. This method is not preferred for vertebral lesions and

lesions of small bones of hand and feet.

« Surgical management involves removal of the entire nidus. This can be accomplished by

curettage or en bloc resection.

» Magnetic resonance-guided focused ultrasound (MRgFUS) ablation is a new method that is

under investigation.

Solution to Question 18: o

Osteoid osteoma is the least likely cause of multi.QLe bone lesionS: Tt is usually solitary.
" L 1 |

Differential diagnosis for multiple bone lesions®

« Histiocytosis i
* Enchondroma \ _. ; “
* Osteochondroma L ol

« Fibrous dysplasia
» Multiple myeloma X e . =it
» Metastases i i

* Hemangioma A '

* Osteomyelitis, | : -

* Giant celL‘tunTor

Solution to Question 19:

The above image shows hemangiomas of the hand. The radiograph shows multiple tumors
affecting the small bones of hand with soft tissue swellings and calcification suggestive of

enchondromatosis. This is suggestive of Maffucci's syndrome.

Maffucci's syndrome is characterised by enchondromatosis with hemangiomas of the overlying

soft tissue.
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Hemangiomas of the hand

Enchondromas of small bones of the hand

LT ..\.

. " -

Malignant potential of enchondromas: L ) )

=,

« Maffucci's syndrome has a 100% risk of, tiitning into mialignancy L

* Ollier disease has a 30% risk of turning into malignancy e
* Solitary enchondroma has a.&It;2% risk of conversion to chondrosarcoma

The most common tumor affecting small bones of the Hand is enchondroma. Ollier disease is
characterized by multiple enchondromas when present without hemangiomas.

Melorheostosis is an uncommen .mesenchymaI dysplasia manifesting as regions of sclerosing bone
with a characteristic dripping,wax appearaneé a.k.a. flowing candle wax appearance. It is also

known as Leri dlsease,_ .__""-

Haemangloperlcytomas are soft nssue sarcomas of vascular origin, comprised of pericytes.

" .\]_. =, Nt

o !

! u I..

Solution to Question 20:
Osteochondroma does not have osteoblast as the predominant cell type. It is made up of
physeal chondrocytes showing active cartilage formation.

Osteoid osteoma, osteoblastoma, and osteosarcoma are bone-forming tumors. They show active
ossification and have osteoblasts as the predominant histological cell type.

Solution to Question 21:

Bursitis is the most common cause of pain in an osteochondroma.

Osteochondromas are common benign bone tumors which are developmental malformations
rather than true neoplasms.
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Many of these lesions cause no symptoms and are discovered incidentally. However, some of them
may become painful. Causes of pain in an osteochondroma are:

* Inflammation of overlying bursa

* Fracture of the bony stalk

» Compression of the neurovascular bundle of the limb
» Malignant transformation

The following X-ray shows a well-defined exostosis. It emerges from the metaphysis and moves
towards the diaphysis. It angles away from the growth plate.

P
Solution to C{:e.@:;'n 22: if“-‘}
Malignan?aegeneration -ﬁlj'-an osteochondroma is suggested by the thickness of the cartilage cap

exceeding 2 cm.

The cartilage cap overlies a bony stalk. It is irregular and usually cannot be seen on radiographs.
Occasionally, calcification within the cap may be seen on X-rays.

Other features suggestive of malignant change in an osteochondroma are:
* Persistence of tumor growth after skeletal maturity

» Irregularly scattered flecks of calcification within the cartilage cap

* Spread into the surrounding soft tissue

Malignant degeneration of an osteochondroma may lead to development of chondrosarcoma.

Solution to Question 23:

Trevor's disease is characterized by the presence of intra-articular epiphyseal osteochondromas.
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In Trevor's disease, bony lesions appear on the medial or lateral aspect of the epiphysis. The
lesions are localized to a single side of the body. Knee and ankle are most frequently involved.

Multiple osteochondromas are seen in a condition known as diaphyseal aclasis or multiple
hereditary exostoses.

The below lateral view X-ray of the lower limb shows non-uniform bone growth, and unconnected
ossification centers related to the epiphyses at the knee and ankle. This is seen in Trevor's disease.

Solution to Question 24: 4 * ’

g, gl

Multiple hereditary exestoses is assgefated with multiple osteochondromas. Multiple
enchondromas, are seen in Maffueci's syndrome and Ollier's disease.

Multiple h@'editcary exostoSes is an autosomal dominant disease. The affected genes are EXT1 and
. 5] .
EXT2 which are located on chromosomes 8 and 11 respectively.

There is an increased risk of malignant transformation of the osteochondromas in case of multiple
lesions (about 5%). Solitary lesions have a 1% risk of malignant transformation.

The following X-ray image shows multiple osteochondromas around the knee.
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Solution to Question 25: h=4 ,:—-.I
b

Among the given options, chon,'xdfbblastoma 1§'%ﬂf,1ﬂéplphyseal i.lé:ﬁozn'.

Epiphyseal lesions 1nclude—l|

» Chondroblastoma o "{"'-'Ef

e |
* Giant cell tumor in adults 1..?'55"" : q,';,'?

o
¢ Clear chondrosarcoma '-..}‘:" ""'-.ﬁ""t

* Articular osteocho‘t':&gma (Trevon_ﬂ"t‘laéease)

IH,'.-‘\EI' Location of Bone Tumors withir

Diaphysis /' :
Adamantinoma e
Osteofibrous Dysplasia _-""f
Ostecid Osteoma

Stress Fracture

Chronic Osteomyelitis ———————
L

8|
Metaphysis

Fibrous Cortical defect
Mon ossifying Aibroma

Ostecchondroma

Ostecsarcoma

Epiphysis
Articular
Ostecchondroma

(Trevor's Disease) —-'""I' =

."
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o

Round Cell Tumors
Langerhans
Ceall Histiooytosis

Fibrous Dysplasia

i i
M Fibrosarcoma

Chondromyxoid Fibroma
Anaurysmal Bone Cyst
Enchondroma/
Chondrosarcoma
Simple Bone Cyst
Fibrous Dysplasia
Pyogenic Osteomyealitis

Chondroblastoma(child)
Giant Gell tumor(adult)

Fungal/ Tubarcular
Ostaomyselitis

Anaurysmal Bone Cyst

Sold by @itachibot



Solution to Question 26:

The given clinical scenario is suggestive of Langerhans cell histiocytosis. It is not characterised by
the presence of a short 4th metacarpal. This feature is seen in pseudohypoparathyroidism.

The skeletal and radiological manifestations of Langerhan's cell histiocytosis are:

* Skull:

» solitary or multiple punched out lytic lesion without sclerotic rim

* double contour or beveled edge appearance (hole-within-a-hole sign)

* button sequestra representing residual bone

» geographic skull P
» Mandible: ¥

« floating tooth: loss of lamina dura
* Spine:

» vertebra plana: most common cause of verte'bra plana in chlldren mostly’séen in thoracic spine

- 5
- i &

- . %
L

W i

Solution to Question 27: e Fah, s

- K

Histopathologically, cells with grooved. huclei and eosui'ophlhc cytoplasm can be observed in both
Langerhans cell histiocytosis (LCH) and chondroblastoma. Therefore, the next step to differentiate
between them would be to obxam a CD1a marker, which is typically positive in LCH.

The specific markers for LCH’ are CD1a and langerm (CD207)

It is worth noting tha{' whlle an MRI c"an provide valuable information for evaluating the
pathology, it is ldeally performed before the biopsy.

-4 ko
i -, N
! -l..

Solution to Question 28:

The image shows the classical polka dot sign(on axial section) and the Corduroy sign /jailhouse
appearance(on vertical section). These are seen in vertebral hemangioma.

These signs are the result of the replacement of normal cancellous bone by thickened vertical
trabeculae.

The corduroy sign is shown in the following image.
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Solution to Question 29: ok . oo

Nt [
Hemangioma arises more com;g%hly from thgwexr"'febral bOd}L_:‘ !

il s
Hemangioma is a benign tuntor and c ns‘f&s of Vascula{wﬁnnels (capillary, venous or
& 5 A .
cavernous). Apart from the spine, skullis also a c%{lmon site for hemangiomas.
e

Biopsy is rarely needed due to t}}'e;'thréat of hemorrhagic shock. Imaging techniques such as
CT/MRI are used to make tlgsﬁagnosis_ _".;..I_'“‘l

A hemangioma on a lin;%l'b:ban lead tpﬂlfigal hypertrophy. This can cause localised gigantism.
.
~nt T
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Malignant Tumors of Bone

Question 1:

Which of the following is the most common malignant lesion of the bone?

a) Multiple myeloma

b) Ewing's sarcoma

c) Metastases iy
d) Osteosarcoma . o .
e, -
iy I'l_' -:\-\.-
y N
'|: 5 ."-\.
Question 2: e o ™

e N

Which of the following statements about bone tumours are true? oo

5 -\.-'\"-l. i ' Ny
% ) %
a)2,4,5 T H_.‘ i o
b)1,3,5 ___;: ..,:“' \ ; s
¥ -
c)1,2,3 o i
d) 3, 4,5 n ks '-.
i il
. o el
Question 3: -._1'"- "oy

5

Which of th&;golialvﬁng is aﬁré'dﬁl'o-resistant tumor?
L

a) Ewing's sarcoma
b) Osteosarcoma
c) Lymphoma

d) Bony metastases
Question 4:

A 19-year-old boy presented with progressive pain and swelling over the right leg. An X-ray of
his leg is given below. What is the most probable diagnosis?
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a) Giant cell tumor e .__-' .
b) Ewing’s sarcoma 4 ™ ‘i
c) Osteosarcoma Y EL " )

d) Adamantinoma y

Question 5: i "
While examining a patiep’gv_frifh a suspected bone tumour, you find that the swelling is
pulsatile in nature. Whieh of the following is the likely diagnosis?

a) Chondrosarcoma )
5 h

b) Chondroma )

c) Ewing's sarcoma

d) Osteosarcoma

Question 6:

Which of the following X-ray findings is not seen in an osteosarcoma?

a) Codman's triangle
b) Sunburst appearance
c) Chicken wire calcification

d) Periosteal reaction
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Question 7:

A 25-year-old man who presented with a painful swelling in the lower end of his left thigh is
suspected to have osteosarcoma. Which of the following investigations is not required to
evaluate his condition?

a) MRI of femur
b) Bone scan

c) Bone marrow biopsy

d) CT chest >

= -
L
I:I.I. o,
= -
N
T

Question 8:

A bone biopsy was performed on a patient hav1ng=a ‘bone tumt)r that is suspected to be an
osteosarcoma. Which of the following h1stq10glcal flndlng wﬂ'l conflrm the diagnosis?
a) Pleomorphic cells surrounded by Qstemd (4 ' R A

b) Giant cells with multiple nucleis "

RS

¢) Monomorphic cells with -I:Iomer—WrigHt:rosettes

d) Mosaic pattern with cement lines_h_'." ' e

Question 9: .
" <
A 10-year-old boy presents mth pain around the left knee joint. On X-ray, there is a lesion at
the distal femtr extendlng l{p to the terminal end. The gross image of the condition is given
below. What can be the most probable diagnosis?
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a) Giant cell tumour W, L

b) Chondroblastoma @H {.’,:"-.c:l {F:'"EF
c) Osteoid osteoma 1-.;3,“1"1. F'lft{:} .E;::t

d) Osteosarcoma ""-..Ef "-.::3' 4;-:I':"'

Question 10: .-E:'? 4&

"E."r
A 20-year-old man is dia éj’gﬁsed wnh arcoma of upper right tibia. Tumour size is such
that safe margins are

ult to ellél:iae Chest X-ray is normal. What is the best next step in
management? {j D

a) Radica@’cision of tibi-agr:'ld bone grafting
b) Limb saving surgery with adjuvant chemotherapy
c) Limb ablation surgery, neo-adjuvant and adjuvant chemotherapy

d) Radiotherapy for local control and prevention of lung metastasis

Question 11:

Which of the following is the earliest site of metastasis in osteosarcoma?
a) Liver
b) Lung
c) Vertebrae
d) Brain
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Question 12:

A 66-year-old man presents with chronic low back pain and arm pain. He has a history of
multiple urinary tract infections in the last year. On examination, he is pale and has bony
tenderness. His X-ray is shown below. What is the most likely diagnosis?

a) Osteosarcoma o e

b) Ewing's sarcoma Wy Ny

-.\_'\'\--. gt |
¢) Multiple myeloma '
d) Eosinop_hili_c:‘_ gra;luloma Y,
iy : ._

Question 13:

What is the most common symptom of multiple myeloma?

a) Fatigue
b) Oliguria
¢) Bone pain

d) Weight loss

Question 14:

Which of the following conditions shows a moth-eaten appearance of the bone on X-ray?
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a) Chordoma
b) Hemangioma
c) Osteoblastoma

d) Multiple myeloma

Question 15;:

A patient with Maffucci syndrome was noted to have persistent hyperglycemia. Which of the

following tumours can cause such a presentation? Y .
i
a) Giant cell tumour x o
e _-\.\_'.-\..
b) Chondrosarcoma _‘-.:“. ' -,
c) Osteosarcoma N [
= T ™
d) Ewing’s sarcoma S - v
T [ - o -, "'\.
1 - "-.I"- .
g, F 5 = N Y
] B A W s}
Question 16: A C
= " -"h" 5, i'h_

a) Lower end of femur Y .'.'
_\‘.—\.\_ o -_"\-1

b) Tibia -\.\_:'...\" i .-
c) Mandible i I H.: .
d) Skull e L

i '-.\-]_. -\._"'\_.\'

o K

Ny "'\.|_

Question 17:

Which of the following tumours arises from the bone marrow?

a) Hemangioma
b) Synovial sarcoma
c) Chordoma

d) Ewing's sarcoma

Question 18:

A 12-year-old boy is brought with a history of fever and swelling over the right leg. His X-ray
and lab investigations are given below. What is the most probable diagnosis?
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a) Ewing's sarcoma L i
Cn N e g 5
b) Osteosarcoma {8 o ", "
; - Y e
c) Osteoblastoma W { .
N -: co
d) Chronic osteomyelitis St ", N P -
I.h 5 . '.. %
ey o o
> |I'-\.-.\- -':' .
. ™ - . -
Question 19: s 2
.\.'._"\. oy g

"5

L =,
A bone biopsy sample is tg-if.‘(:an from a patient with suspected bone tumour. PAS staining was

done and found to be _Pb‘_éitive. Wh'%tﬁi}t e most probable diagnosis?

-|-!_

a) Ewing’s.sarin’n'a .__"-';ﬁ
"
b) Osteosarcoma ~

c) Fibrosarcoma

d) Chondrosarcoma

Question 20:

What is the most common site of lesion in Ewing's sarcoma?
a) Metaphysis
b) Epiphysis
c) Diaphysis

d) Endosteum
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Question 21:

A 5-year-old boy with Ewing's sarcoma is on chemotherapy. Which of the following is an
indicator of poor prognosis?

a) Levels of beta 2 microglobulin
b) Fever
c) Thrombocytosis

d) Histologic grade

Question 22:

ol T 2! '.-\..-
-\._"\.Il'l_- ._-'.. A
A 60-year-old man presents with low backache. Onxré&iography, destructive lesions are seen
in the sacrum. Biopsy of the lesion shows phyﬁa}ifer'ous cellls._What is the most probable

diagnosis?

™ S o
a) Ankylosing spondylitis P | - ‘ |:_'_" X ™
b) Multiple myeloma O C L
-~ b =
c) Chordoma oy x : %
i | 1 - L !
d) Synovial sarcoma _h_'_"' W Y
B &
'\1_\'\' .
) ‘_..-\.. 1
Question 23: N )

What is the genetic a-Bnormalityﬁs“ée-n in patients with synovial sarcoma?
i = A oy, N

iy 1
a) t (11;22)"* =

b) t (x;18)
C) p53 mutation

d) Rb mutation

Question 24:

The spinal X-ray of a patient with chronic back pain revealed the winking owl sign. What
could be the most probable diagnosis?

a) Osteosarcoma
b) Osteoid osteoma

c¢) Chondrosarcoma
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d) Metastases

Question 25:

A tumor at which of the following primary sites does not commonly give rise to bony
metastases?

a) Brain
b) Breast
c¢) Kidney n,/ -_:"h
d) Colon 3 . 2
- Y J
Question 26: it 3 o 3 ,

Which of the following primary tumours ean cause pu-rely lytlc secoﬂtdarles in the bone?
S

b & H" % N

a) Prostate cancer N L
b) Renal cancer ) e SN

i | e N
) Breast cancer st gy
d) Lung cancer M 2%

ol -

{ X
A -
Question 27: W % ot

A breast cane_gr patlent developed back pain after a minor fall. Her X-ray is given below.
Which of the following is not included in the Mirels scoring of this condition?
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a) Site of lesion
b) Type of lesion
c) Association with pain

d) Response to bisphosphonates

Answer Key 2

%

; ) L
Question No. Correct Option

§

O |IN| OO | |W[N|[F
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27 d

Detailed Explanations

Solution to Question 1:

The most common malignant lesions of the bone are metastases.

The most common site of metastasis in the skeleton is vertebra. Bony metastases are more
common above 50 years of age.

The most common primary tumor giving rise to bony metastases is carcinoméa‘breast. However, in
children under 6 years of age the most common cause of bony secondaries is adrenal
neuroblastoma. Carcinoma lung and carcinoma kidney-_arlb often implieated in cases of bony

metastases from an unknown primary. ke |

Solution to Question 2: | g

The most common primary malignancy of.thé:bone is multiple' myeloma which is a tumor of
hematological origin. The 'most comman honh-hematologic primary malignancy of bone

is osteosarcoma. However, in the first'décade of life;.the most common non-hematologic primary
bone malignancy is Ewing’s sarcoma.

LY

The most common malignant'le's.ions of the Bone overall are metastases. The non-hematologic
primary tumors of the bg'.n_'e arranged in Aecreasing order of incidence are: osteosarcoma &gt;
chondrosarcoma &gt;*Ewing's sarcomnia.

The most common benign bone__z tumour is osteochondroma. However, it is not a true tumor as it
stops growing after skeletal ' maturity. Hence, the most common benign true bone tumour is
osteoid ostéoma. |

Solution to Question 3:

Osteosarcoma is a highly radio-resistant tumour.

Solution to Question 4:

The given X-ray shows the Codman triangle which is suggestive of osteosarcoma.

Osteosarcoma is the most common non-hematologic primary malignancy of bone. It occurs most
commonly in the second decade of life. It is typically metaphyseal. Distal femur, proximal tibia
and proximal humerus are the common sites.
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The Codman's triangle is marked out in the X-ray given below. It is formed due to raising of the
periosteum by the tumor.

Codman triangle —

Solution to Question 5: Sy P "

- K

Among the given options, osteosarcomalis the most likely diagnosis as it is a pulsatile bone
tumour. Pulsations in the tumour ‘@e¢cur due to hypervascularity.

Pulsatile bone tumours inc_ludé:' :

¢ Osteosarcoma S

« Aneurysmal bone, ayst
. Angioen_dgthéli'oma of bone*"
« Osteoclastoma/Giant cell tumour

» Metastases from kidney and thyroid carcinoma

Solution to Question 6:

Chicken wire pattern of calcification on HPE is seen in chondroblastoma.
An osteosarcoma shows the following radiological features:
¢ Irregular destruction in the metaphysis overshadowed by the formation of new bone

» Codman's triangle or lifting of the periosteum due to the formation of new bone inciting a
periosteal reaction

* Bone formation along the blood vessels within the tumour centrifugally, giving rise to sunburst
(sunray) appearance

The image given below shows the sunburst appearance seen in osteosarcoma.
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L9
Lk

The image given below shows Codman's triapgle"s“éen in ostepsarcoma. Ak

Codman triangle —

Solution to Question 7:

Bone marrow biopsy is not performed for the evaluation of a patient of osteosarcoma. However, a
bone biopsy is done for confirmation of the diagnosis by histopathology.

An MRI of the involved bone is always done for the evaluation of an osteosarcoma. It shows the
extent of the tumour. A bone scan is useful for detecting skeletal metastases.

An osteosarcoma can metastasise to the lungs as well so a chest CT may be done. It is a sensitive
detector of lung metastases but chest X-rays are done more commonly.
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Solution to Question 8:

The presence of pleomorphic cells surrounded by osteoid on histological examination is
characteristic of osteosarcoma. To establish the diagnosis, osteoid production from the tumour
cells must be demonstrated histologically.

The image given below shows the histopathology of osteosarcoma.

Osteosarcoma

Solution to Question 9: {%.;:::"
The given clinical scen%r\"o},
in the distal femur,that has inﬁlh{ﬁ'e through the cortex, lifted the periosteum, and extended

through the @seal plate; supports the diagnosis of osteosarcoma.

A giant ceﬁhmor (optio is primarily an epiphyseal tumor that usually affects adults between
ages 20 and 40 years when skeletal maturity is complete. Chondroblastoma (option B) is a benign
tumor of childhood most commonly seen in the epiphysis. Osteoid osteoma (option C) is a benign
tumor most commonly seen in the diaphysis of the proximal femur.

1{.,%1‘-

involvin ":'l‘lhild and a gross specimen revealing a metaphyseal tumor

Osteosarcoma is the most common non-hematologic primary malignancy of bone. It occurs most
commonly in the second decade of life. It is typically metaphyseal. The distal femur, proximal
tibia, and proximal humerus are common sites.

Morphologically, osteosarcomas are bulky, gritty, gray-white tumors, often with hemorrhage and
cystic degeneration. They destroy cortices, form soft tissue masses, and spread extensively in the
medullary canal, replacing hematopoietic marrow. Although infrequent, they may also penetrate
the epiphyseal plate or enter the joint.

Radiological features:
e Irregular destruction in the metaphysis overshadowed by the formation of new bone

« Lifting of the periosteum (Codman triangle) due to the formation of new bone inciting a
periosteal reaction
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* Bone formation along the blood vessels within the tumor centrifugally, giving rise to a sunburst
(sunray) appearance

LY R -
Solution to Question 10: =" A o 7
ST 7
In the given scenario, as safe margins are difficult{o.l_ﬂhi'eve with wide resection of the
osteosarcoma, treatment involw_e,s‘:- . o d

* Neoadjuvant chemothera‘?iﬂ"(;' control n{q'_ta'gtasis and to treat micrometastasis
« Limb ablation surgelzgc:l':}s safe ma_l;g:itls are difficult to achieve

» Adjuvant chen_l_Qﬁltl_l}I;by - aﬂer.{lié‘.éurgery to prevent recurrence
Chemotheli.py-lfl._;' given ba%d_‘;;h the T-10 protocol. It involves:

* High dose methotrexatghénd citrovorum factor rescue

 Adriamycin

* BCD (bleomycin, cyclophosphamide, dactinomycin/doxorubicin)

Low-grade tumours, with resectable margins, are treated with wide resection and amputation
without chemotherapy.

Radiotherapy can be given pre-operatively to prevent tumor dissemination by surgical trauma.

Solution to Question 11:

The earliest site of metastasis in osteosarcoma is the lungs.

Osteosarcomas are aggressive lesions and metastasize through the bloodstream. Approximately
15% of patients with osteosarcoma have detectable pulmonary metastases at the time of diagnosis.
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Solution to Question 12:

The given X-ray shows multiple, punched-out, sharply demarcated, lytic lesions without any
surrounding reactive sclerosis. This along with the given clinical scenario are suggestive
of multiple myeloma.

Clinical features of multiple myeloma include:

* Chronic low back pain

* Increased susceptibility to bacterial infections 21
« Anaemia I.-['-. 2
* Bony tenderness e _,__'-., #

Ny I'l_

The X-ray given below shows punched-out lytic les;ons"in the skull of' a patlent with multiple
myeloma. This is characteristically known as the moth eaten ap.pearance of sl__gull

s

'\-

Solution to Question 13:

The most common symptom in multiple myeloma is bone pain.
Clinical features of multiple myeloma:

* Bone pain

* Fatigue

» Weight loss

* Anemia

 Hypercalcemia
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* Renal failure
* Peripheral neuropathy

* Susceptibility to bacterial infections

Solution to Question 14:

Moth-eaten appearance of bone is seen in multiple myeloma. In this condition, the bone has
poorly defined areas of destruction with ragged edges.

Causes of moth-eaten appearance include: (Mnemonic - FIREMOD) Y .
-.h = |

» Fibrosarcoma &

. ':'\'l- '.-\.-
* Infection e e

) !
* Round cell tumors (Ewing’s sarcoma) 4 i
o L% .
* Eosinophilic granuloma L ) L
» Metastasis/ myeloma/ malignant fibrous Eli'stiocytoma L L -
. = -\.: L 'l.. L

» Osteosarcoma L el i :—.1."
* Desmoid tumor g N P

RS

Coted K ™ =%
The skull X-ray given below-shows mo'_t\h_—eaten appearance seen in multiple myeloma.

Note: Moth-eaten calyx is seen in genitourinary tuberculosis.

Solution to Question 15:

Hyperglycemia is seen as a paraneoplastic symptom in patients with chondrosarcoma.
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Maffucci syndrome is a condition where the patient has multiple enchondromas and soft tissue
hemangiomas. It is associated with an increased risk of malignant transformation to
chondrosarcoma.

Chondrosarcoma is a malignant metaphyseal tumour most commonly located in a proximal
location such as the pelvis, proximal femur, and proximal humerus. It arises in the medullary
cavity with irregular matrix calcification, which is punctate, popcorn or comma-shaped in
appearance. Treatment is wide local excision/radical excision.

Solution to Question 16:

The most common site for adamantinoma is tibia. .

Adamantinoma is a rare malignant diaphyseal neoplasm ﬁ;at arises from epithelial cells. Patients
usually present with pain and X-rays show honeycomb'or soap bubble appearance.
n -..\"' i " . _. L.

o | - —~ - 5
- i &

Solution to Question 17: - "4 s
e = L L |

g e e
Ewing's sarcoma arises from the‘mesenchymal stem cells in the bone marrow. Histologically,
Ewing's sarcoma consists of small blue cells'with very littlesintercellular matrix.

The most common translocation seen inzEwing's sarcoma is t(11;22) (q24;q12).

.l.- . LY
Solution to Question 180"

The most probablé-diagnosis is Ewing's sarcoma.

i
B

The clinicaleyvighette of a 13-y€ar-old boy presenting with fever, swelling over the right leg, an
elevated letkocyte count,”ESR and CRP, MIC-2 staining being positive and the X-ray
showing onion skin appearance are all suggestive of Ewing's sarcoma.

It is a highly malignant tumour that frequently affects males between 10 and 20 years of age. It
usually affects the diaphysis of long bones like the femur and tibia. The femur is the most
commonly affected, followed by the tibia, humerus and fibula, but overall the pelvis accounts for
the majority of cases.

Pain is the earliest symptom, followed by swelling and a low-grade fever. Serologically, the ESR
and WCC may be elevated and haemoglobin may be reduced.

An x-ray shows an aggressive, poorly defined osteolytic lesion with cortical destruction and
periosteal reaction. A distinct ‘onion-skin’ appearance is observed due to the destruction of the
cortex and new bone formation in layers.

Histologically, Ewing’s sarcoma is composed of primitive, undifferentiated, small, round blue cells
with large nuclei and scant cytoplasm that bears no resemblance to normal tissue. The
characteristic translocation between chromosomes 11 and 22 results in a fusion gene,
EWSR1-FL11, which is present in 90% of cases. The presence of the translocation may be
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supported by means of fluorescence in situ hybridization (FISH).
Immunohistochemical staining for MIC-2 is specific for Ewing’s sarcoma.

The most common sites of metastasis include lungs, bones and lymph nodes. Bone marrow
involvement is a unique feature of Ewing’s sarcoma.

Preoperative chemotherapy with vincristine, ifosfamide, doxorubicin and etoposide results in
extensive tumour necrosis and shrinkage. Wide excision may be combined with adjuvant
radiotherapy if surgical margins are poor. Definitive radiotherapy rather than surgical excision
may be advocated if it is non-resectable or metastasis has occurred. It is a radio-sensitive tumour.

Indicators of a favourable prognosis include younger age, involvement of distal appendicular sites,
small tumour volume, normal ESR and greater chemotherapy response. @
e
2

X 2
Solution to Question 19: ""':ID @EP‘

PAS staining is positive in Ewing's sarcoma,ﬁqf'-‘@_gfour cells f:j';r‘i‘ch in glycogen However, they
stain negatively for reticulin.
BEEY o q?

The image given below shows PAS stm&.ul'i'g"done in E‘?}ng S sarcorq'_ai

PAS staining - Ewing's Sarcoma

Intracellular glycogen
ntumour cells

Note: Lymphomas are PAS negative and reticulin positive.

Solution to Question 20:

In Ewing's sarcoma, the lesion is most commonly seen in the diaphysis of a long bone.

Ewing's sarcoma is a highly malignant tumour. It is the most common malignancy of the first
decade but its incidence is maximum in the second decade.
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Femur is the most common long bone site. Other common sites include the flat bones, pelvis and
calcaneum.

Solution to Question 21.:

Fever is one of the indicators for poor prognosis in Ewing's sarcoma.

Indicators of poor prognosis in patients with Ewing's sarcoma:

* Presence of distant metastasis - worst prognostic factor

» Size and location of the primary lesion 2
* Presence of fever, anaemia .

* Leukocytosis
* Raised ESR % i
» Male child and age 12—15 years L L)
Histologic grade is of no prognostic 51gn1ﬁcance because all Ewmg S sa'rcomas are considered high

grade. . | O ___:_

Note: High levels of beta 2 mier¢globulin is ancindicator of pogr-prognosis in multiple myeloma.

Solution to Question 22: xd A
The most likely dlagnostn the glven (;hnlcal scenario is chordoma.

Chordoma is a rare mahgnant tumer L’trlsmg from the primitive notochordal remnants. It is

the most commoh, primary malignancy of the sacrum. Radiographically, chordomas appear as
destructive Jesions. Since sz_l‘cf‘o'éoccygeal lesions can be obstructed by bowel gas, a lateral X-ray or
MRI is used in diagnosis™

The image given below shows an MRI of a chordoma.
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On histopathological examination, a chordoma shows cells contamlng abundant vacuolated

cytoplasm known as physaliferous cells. They‘are arranged in long strands or chords in

a mucinous background as seen in the image below. ™ " o~ hy
ok # -

Solution to Question 23:
The genetic abnormality seen in synovial sarcoma is chromosomal translocation t(x;18)(p11;q11).
This translocation gives rise to SYT- SSX fusion gene.

Synovial sarcoma is a misnomer as the tumour does not arise from the synovium but the
histological appearance resembles normal synovial tissue. It is an uncommon malignant
mesenchymal neoplasm.
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Synovial sarcomas are morphologically biphasic i.e. they have nests of epithelioid cells
surrounded by malignant spindle cells.

Solution to Question 24:

The winking owl sign is seen in spinal metastases. It refers to the appearance of the spine when a
pedicle is absent.

The usual appearance of the pedicle representing two eyes on the AP projection is lost, as one
pedicle is destroyed. It then appears like one eye is open and the other is winking or

shut. Potentially, all bony metastasis can do this. However, breast cancer and Ll}\gg;fahcer are
commonly associated with this condition. &,

i
The image given below shows an X-ray with winking owl 1:;h &
image giv w show y with wi 15&@ ._'.,I:-._

e

Absent
pedicle

&Y 3

Solution to Question 25:

Brain is not a common site of primary tumour for bone metastasis.
Most tumours metastatic to bone are from:

* Breast

* Prostate

* Lung

* Kidney

* Thyroid

» Gastrointestinal tract
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Solution to Question 26:

Renal cancer produces pure osteolytic secondaries.
Osteolytic secondaries are produced by:

* Renal cancer

» Multiple myeloma

» Malignant melanoma

* Thyroid carcinoma, except medullary carcinoma thyroid

Mixed osteoblastic/osteolytic secondaries are produced by:

w, i Z
* Lung cancer .:.—n-'-._"
. >
Breast cancer 3 G"‘-.._ ..,"-..-""l:'_'-
* Lymphoma "'q_:““;::-'. |:_':"' ]
. . . I- -H.-
Osteoblastic secondaries are produced by: _.?:._ p _:l.:‘-- E} )
* Prostate cancer N o 8 e
ll.ll:l. 1::"'\.\_ ! _hl.-"'.
* Osteosarcoma ‘ '-l'”'“:'u. < Y L)
: n L% -
* Medullary carcinoma of thyrqﬁ:@'-:, o b
s o e
g 5 L7
vl O
Solution to Question 27: e e
L e o

of pathological fractu

eto bony.a.teltastases. This can be evaluated with Mirels scoring system.

The given X-ray shows a fi@%fure of the T’a.ih'lliar vertebrae. In the given scenario, this is suggestive

It does not include response to b_'_-:sﬁﬁ‘osphonates as one of the variables.

=
Mirels scoi.i{lg-is?'given bel%_w':-_.""

Prophyla.&ic internal fixation should be considered in a patient with a score

1 2 3
Site Upperli | Lowerli | Peritrochant
mb mb er
Pain Mild Moderat | Functional
e
Size <1/3 1/3—2/3 | >2/3
Type of lesio | Blastic Mixed Lytic
n

500
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Implants, splints and traction

Question 1:

While performing bone grafting, which of the following instruments would you use to elevate
the periosteum?

AT —— e
e
b "
——————— e pm— @
- e —————
e u
Q B
b) B i
c)C "-Ifl.'“' .1_"-,_
d)D i n.aF"
Question 2:

The postoperative X-ray of a patient who underwent femoral nailing is shown below. Which
of the following statements is false regarding this nail?
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a) Cloverleaf shape provides tensile strength‘h{-."""' ™ B>

b) Proximal migration of the nail may leaﬁd_:'ht"o bursitis {._'H. L5
- . !
c) Based on the concept of three pbi.zl'f'“hxation Lt - ?.:-:"“'
i !
d) The eye of the nail is use_;fllll.:ldurlng its rgumhq'bal o -

i oty N

',
'.::IH‘-\. _"': .::\..
Question 3: e %

W S

. . L WG
Identify the instrument s@n below. _1 b
3 AN

a) Malleolar screw

b) Cortical screw

502
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c) Cancellous screw

d) Steinmann pin

Question 4.

Which of the following instruments can be used in both internal fixation of small bones and
Ilizarov's technique?
a) Steinmann's pin
b) Kirschner's wire oy
c) Denham pin ¥

d) Knowles pin

Question 5: oy o ) o

Which of the following is false abo_lit the procedm‘é shown be_lo\'/§71?

!
fa) 1] o (1] f¢)

a) Compression/distraction at fracture site enhances osteogenesis

b) The rate of compression or distraction is 2 mm per day
c) K wire is required for this procedure

d) Nerve palsy is a complication of the procedure

Question 6:
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Following a road traffic accident, a patient with an intertrochanteric fracture of the femur was

treated with the implant shown below. Identify the implant.

a) Proximal femoral nail "1.:']“5'- !";'-.{'[:]

b) Dynamic hip screw _ é’-.__';i" ‘-1,:":':_} ;__Il..,_.

Question 7: {?
W
en

t give{bhalow.

dentify the i
Identify t egnhé.ﬁﬁg
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a) Bone nibbler
b) Bone curette
c) Plate holding forceps
d) Bone holding forceps

Question 8:

Which of the following is used to stabilise a fracture of the distal femur as shown in the image
below?

a) Rail fix toﬂﬂ Gﬁ
b) Ilizarox}ﬁxator "l'"-.

¢) K wire binding

d) Interlocking nail

Question 9:

The following instrument is used for:
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Sl
a) Nibbling the ends of the bones .,,":;._'E‘ - [_'_'J"" Et"‘
b) Holding the bone and plate @ .:?'.1-; ‘11:_":""
c¢) Controlled traction of fracture s'eg'lii‘énts !.;I{_G 7 E{I‘
. . . b
d) Cutting the K- wire S = e
= A
s pal -
oo o2
. & )
Question 10: i—#"'? &
N -
C, fal

A 35-year-old man was ruﬁﬁéd to the .'gi'lowing a road traffic accident. You suspect a
femoral shaft fractur aﬁ decide t@.,?ﬁe he following splint. How is the length of this splint

calculated?
L O

"

S MARROW

a) Highest point on the medial side of the groin up to the heel plus 4 inches.
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b) Highest point on the medial side of the groin up to the heel plus 6 inches.
c) Anterior superior iliac spine up to the heel plus 6 inches.

d) Anterior superior iliac spine up to the heel plus 4 inches.

Question 11:

The splint shown below is used in the management of:

1
26
L
-—iiep T T W W
N— ‘-.‘
w3 o T
. . ol
a) Shaft of humerus fra&ﬁ're ‘:-.H'l'l'-
b) Brachial plexustinjury "
ki 1 5
c) LuxatiQ -Q}‘e'c"éa .;_“.‘-I'

1-‘ L
d) Coracoclavicular ligan-;éht tear

Question 12:

Which of the following can be treated using the traction shown below?
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a) Fracture shaft of tibia .,,":;._'?? . I::J{':l" E&"‘

b) Developmental dysplasia of the hip @ ‘:-.’_:"-.1-: ‘11:_":""

c¢) Fracture shaft of femur ‘-..:1_,“1 !.,-\{_D i E{I‘

d) Pelvic fracture ; d’-.,_ - -n;:‘-?'::_} ‘:::—.I""

. & S
Question 13: i—#"‘? H-'::E"
dentify the foll d ::::h H{H'b
Identify the following device:
¥ A
C
,:5*-"1.

a) Cock-up splint
b) Colles' cast

508 Sold by @itachibot



c) Knuckle bender splint
d) Dynamic finger splint

Question 14:

Identify the incorrectly matched pair of traction and its indication.

a) Perkin's traction - Cervical spine injury

b) Russell’s traction - Trochantric fractures

c) Halo-pelvic traction - Scoliosis .-:"-."_-"ﬂ
d) Dunlop's traction - Supracondylar fracture of humerus _*,_ ¥ -
. --.,;:-,i---"| -..:‘:'“
oo o
"-h_{"} '-_.':‘- T‘-E:‘
- ~ - & e
% _hﬁ\tnswer Kﬁy {*.

1 a

2 a

3 c

4 b

5 b

W& © b
N E— :
8 a

9 b

10 b

11 b

12 c

13 a

14 a

Detailed Explanations

Solution to Question 1:

The instrument used in the elevation of the periosteum is a periosteal elevator shown in image A.
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It is used to elevate the periosteum, as nerves and vessels are generally on this plane, and once
elevated there is a safer plane for surgery.

Option B: The image shows a curette used for curetting a cavity in the bone or removing fibrous
tissue from the ends of a fracture. It is used in the management of enchondroma, GCT, and
osteomyelitis.

Option C: The image shows an osteotome. It has both sides beveled and is used for cutting bone in
surgeries such as McMurray's osteotomy and corrective osteotomy.

Option D: It shows a bone gouge, a concave-bladed chisel used for cutting round bone surfaces or
making holes in the bone.

Solution to Question 2: Hl‘__,;ﬂ, o
5, -

The above radiograph shows a K-nail (Kuntscher nqﬂ)'j-:'i'dentiﬁed by_‘the absence of interlocking
screws. A cloverleaf shape is seen on cross-section.. This is desighed to give asgood rotational
stability. s b Wt

.7I Y N - _:_l T, 'H:\.

K-nails have been used for the internal fixation of femur fractures, and fixation relies on the
frictional fit between the nail and bone. It is based on the concept of three-point fixation i.e., at
proximal and distal ends of the bone and at the isthmus (the narrowest part of the medullary

cavity).

The eye at the end of the nail is useful for removing it after the fracture has healed.
Some common complications of K-nailing include:

* The nail getting stuck

* Splintering of the cortex while hammering the nail

* Proximal migration of the nail, leading to bursitis over its protruding end

* Distal migration of the nail leading to stiffness of the knee
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« Infection.

Solution to Question 3:

The given instrument is a cancellous screw.

Cancellous screws have a larger thread and high pitch. Compression is produced by partial
threading with a blunt tip.

Cancellous screw

High pitch

G

Larger
thread

a ol o)
A malleolar screw is a m &E'éd cancellotis Screw with a sharp-pointed tip.
o 8
- Ty

Malleolar screw

Cortical screws have a smaller thread and low pitch. Compression is produced by over-drilling the
proximal cortex.
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Solution to Question 4:

Of the following, Kirschner's

Ilizarov's technique.

Denham pin is used for giving skele%ﬁh’lactlon 1n-qitfap

the pin, as shown below.

Cortical screw

Short pitch—

<

&

O
vqﬁ_ﬁé‘can be useq‘l-i;l;)'oth th

e

Diam | >1.5 mm 0.9 - 1.5 mm
"'li.,_ eter
b Lengt | Short Various sizes

h

Ends | One end sharp and the other | Both ends are sharp
blunt

Uses | Internal fixation of fractures | Internal fixation of small bon
of long bonesUsed along with | esFixation of fractures in chil
Bohler's stirrup for skeletal t | drenllizarov's ring fixation sy
raction stem

512

e 1nm.gha fixation of small bones and

orotic bone. It has threads at the center of
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S P
Knowles pin may be used for impacted fractg:&i":percutane{o@%or medi..qc:ffbﬁnfit persons, and
for fractures in children. 3 _.:'-._

L ™,
o & 5
Gl @ 0

O
iy
b >

Solution to Question 5: .__‘|

The above radiograph depicts the lengthening of thelimb using Ilizarov apparatus. The rate of
compression/distraction is 1 mm@."éil day, not %'ﬁ_’im per day.

Ilizarov's technique is bas the prinu@_gbf distraction osteogenesis. This is the mechanical
induction of new bon occursﬁlz?:&een bony surfaces that are gradually pulled apart.
Compression and Q'ﬁt ction at the.fracture site enhance osteogenesis.

A careful fract&%\)f the bone,is performed, followed by a short wait. The young callus formed is
gradually'distracted usi a éircular or unilateral external fixator system called a ring

fixator. Transfixing thin Kirschner wires (K-wires) are the key components of the Ilizarov fixator
regarding its axial stiffness. This affects the mechanobiological environment in which the bone
heals.

Distraction or compression can be applied by twisting nuts on the fixation system at the fracture
or corticotomy site. Distraction or compression is carried out at the rate of 1 mm per day.

The uses of Ilizarov's apparatus are as follows:

* Limb lengthening

* Non-union

* Deformity correction

* Osteomyelitis - as it offers the possibility of liberal excision of bone

* Arthrodesis - crushing articular surfaces can stimulate union between opposing bones
Disadvantages of this technique include pin tract infection, nerve palsy, and joint stiffness.

The below images show the Ilizarov apparatus and an illustration of distraction osteogenesis.
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Solution to Question 6:

The above radiograph shows an extramedullary implant called a dynamic hip screw.
Intertrochanteric fractures of the femur can be treated by:

 Extramedullary implants - dynamic hip screw

* Intramedullary implants - proximal femoral nail and gamma nail.

Dynamic hip screws are used in undisplaced intertrochanteric fractures, whereas proximal
femoral nails are used in displaced intertrochanteric fractures.

The below image shows a dynamic hip screw.
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Advantages of using a proximal femoral nail over a dynamic hip screw include:
* Smaller incisions

* Reduced blood loss

* Decreased femoral neck shortening

» Decreased risk of infection

The below image shows a proximal femoral nail with locking and stabilization screws.
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S

Austin Moore's implant is an older implant used in unipolar hemiarthroplasty. It can be identified
by the fenestrations on the shaft of the prosthesis, as shown below.
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Herbert screw is cannulated and threaded a("]:._"ﬁ- ends. It is @E&gned for Eén fractures of small
articular bones such as carpals and scap ,..,'.
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D A L
"';':"‘:L '-_.'M T‘-E:‘
e O Lo
Solution to Question 7: g _ -.I‘-J- L
ij:ll x,._l. ,

The instrument given is a bon I‘f_ibbler, whichds, designed to .r%m?)ve or shape small sections of
bone by gently nibbling on_lllliﬂhg away at,the'bone tissue. <™

. . . . . Ry S + X
It is available in various sizes and mﬂln.hfferent aqlgl'_es of the nose:
i ¥
1%
¢ Curved nibbler — for spineLsurgery. W

§
* Double-action nibble@f@traight or-eittved. The double-action reduces the force required for
cutting the bone and is‘mechanigally superior.
et
[ 1 e
5 e

Solution to Question 8:

« Straight nibbler — for general use.-'
b T

The above image shows a rail fixator.

In this type of external fixator, multiple pins are inserted into the bone. These pins are then
attached to different blocks which can move over a track or rail.

Given below is an Ilizarov ring fixator. Here, pins are attached to an adjustable ring system.
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Tension band wiring is used in the fixation fghsverse patel‘l;fi‘ fractures I-n_'thls method, two
K-wires are used to transfix the reduced ,a’.fe ar fragmen.t__s_a'-hd a ﬂex1b]$‘-§wre is looped around
them tightly. o o

The following X-ray image shows tibial intramedullary interlocking nailing.
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Solution to Question 9: 0o Sy O

e L4 e
The image shown is of bone helding forceps (Verbrugge forceps): It is used to hold the bone and
plate. - et ™

It consists of a ratcheted clafnp with.a'ciirved distal end.

Y -‘--

Solution to Question 1_9;::‘-' =)

i

The image shows'the picture of aThomas splint and its length is calculated by measuring the
distance bétween the highest ‘point on the medial side of the groin to the heel and adding 6 inches.

'H. .
The ring size is calculated 'by adding 2 inches to the thigh circumference at the highest point of the
groin.

The Thomas splint is used for immobilization following hip and thigh injuries.
Parts of the splint include:

* Outer bar

* Inner bar

* Ring

The outer bar has a curvature near its junction with the ring to accommodate the greater
trochanter.
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Inner bar

Curve Quter bar

e &7 &

"m_-‘ 'l.:‘"' N
O {"'~

The above image shows the aect(s%jane splint; vﬂ_;_,h'l is used m.}raehlal plexus injury. It maintains

the axilla at 90°. "'1:"'- l?_

A hanging cast is used to treat a sha&&f}humems{ﬁ_ e

Solution to Question 11:

Hanging cast

@©MARROW

Inferior dislocation of the shoulder is also known as luxatio erecta, as shown below. It is managed
by closed reduction and post-reduction immobilization using a sling.
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I'.'\
1
S S
The image shows Gallow’s traa{b th is u,eheﬂkb treat fraatgme of shaft femur in children less

than 2 years old and less kg in

Solution to Question 12: “3.,

Here, skin traction is applled to bot which suspended from a frame, providing just
enough traction to keep the but f the ch11 just off the bed.

Older children are treated KRussell’s\é@%n or Thomas splint. After 2—4 weeks, when the

fracture has sufﬁc1ently{r:;51ed itis re d by a hip spica.
N

Russell's traction

©MARROW

Solution to Question 13:
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The device shown in the image is a cock-up splint. It is used to manage radial nerve palsy.

Radial nerve palsy manifests as an inability to dorsiflex the wrist and digits (wrist drop and finger
drop). Numbness occurs on the dorsoradial aspect of the hand and the dorsal aspect of the radial
3 1/2 digits. The cock-up splint is designed to counteract the wrist drop position by holding the
wrist in a slightly extended or neutral position, which helps prevent further contracture and
allows for functional use of the hand.

Other options:

Option B: Undisplaced Colles' fracture is managed by immobilization in a below-elbow plaster cast
for six weeks. Displaced fractures are managed by manipulative reduction followed by
immobilization in Colles' cast in palmar flexion, pronation, and ulnar deviation.

2%

Colles cast

|;|IH'

OMARR ow

23
Option C: Knuc er splint{s. ﬁi’lsed in cases of ulnar claw hand where ulnar nerve recovery is
antlclpat hnt can @.jlsed to correct and prevent metacarpophalangeal hyperextension

by maintdi g exion wn below.
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Option D: Dynamic finger splint can be used for:

» Immobilization in case of fracture of the proximal phalanx
« Extensor tendon injuries of the finger

* Prevention of deformities in rheumatoid arthritis.

* Post-operative immobilization.

Dynamic finger splint

oy
D J&
Solution to Question 14: .{FF (-,

S

injuries. Oy

Perkin's traction 153.3'@ to treat Eﬁa@i&és of the shaft of femur in adults, not cervical spine
B %

""'l.. N Perkins traction
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Trauma amputations, prosthetics and joint
replacement surgery

Question 1:

Which of the following is the most common cause of amputations?
a) Malignant bone tumours
b) Crush injury v ey
c) Peripheral vascular disease ¥ r

d) Recurrent sepsis

Question 2: h o o
oy - N i -1 . O
Which of the following is not an indiedtion for athputation?  ©*
a) Fulminant gas gangrene --.: x5, %

b) Ankle-brachial index &lt; 0.45 y St ah
c) Severe peripheral vascular di_Sé"i;.SEB E
d) Transcutaneous oxygeQ-'tension 4ommlHg

g, gl o |

. B
i

Question 3: l i
" Lt

! u I.
A construction worker is brought to the casualty following a crush injury to his right lower
limb. Which of the following scores can be used to decide between amputation and
limb-salvage surgery?

a) Gustilo Anderson score

b) Revised Trauma Score

c) Mangled Extremity Severity Score

d) Trauma Injury Severity Score
Question 4:
A patient suffering from leprosy is prescribed a Jaipur foot prosthesis in the rehabilitation

center. Which of the following statements is true about this prosthesis?
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a) Restricted mobility
b) Squatting is not possible
c¢) Inversion and eversion are not possible

d) Possible to walk on uneven ground

Question 5:

A patient presented to the casualty with left lower limb trauma. He underwent amputation of
the limb and the tibial nerve was buried. After 2 months he presented with .§ev&i'_e ‘neurogenic
pain with ambulation. What is the best treatment option for this patient? .;.'i-_"'n_"

% 2

a) Intra-articular injection of steroids ; ""-','_"II;:] =4
"'-.

b) Transcutaneous electric nerve stimulation %

c) Revision surgery L k.
. Ty
d) Interferential therapy N N .
. LIy = o
: P N, 2
uestion 6: - O ! SN
© = i N, o e
A blind patient from a low socioec_:an,t;mic backgrotnd suffered severe trauma to his upper
limbs. The following procedué';e.:walhé perform.gfhon this patient. What is this amputation

known as? i L

N

.

4

. - X ~ ©DAILYROUNDS

a) Lisfranc's

b) Syme's
c¢) Chopart's
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d) Krukenberg's

Question 7:

A patient presents with gangrene of the foot. On examination, there is necrosis extending up
to the navicular bone without the involvement of the talus and calcaneum. Which amputation
is more effective in the given condition without excessive loss of bone and soft tissue?

a) Transmetatarsal

b) Lisfranc's

c) Chopart'’s 2N

d) Syme's

Question 8: T

Amputation at the level of tarso- mé‘ta'té‘f'sal JOlntq&belng perforrﬁ‘ed in a patient with diabetic
foot ulcer. What is this amputatlon known as?-

[ e |. - %
a) Chopart g P o
b) Pirogoff Sy .
c) Syme P "'

{ X
d) Lisfranc N 4

.\'..ll ]
- LY
. - '-.\-]_ _-\. "--.\'
Question 9:s.% Wy

In which of the following conditions, is joint replacement surgery not done?

a) Osteoarthritis

b) Rheumatoid arthritis
c) Ankylosing spondylitis
d) Septic arthritis

Question 10:

Identify the option which is correctly matched with the name of the components marked in
the picture.
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>

(B
® -
e .
I
(D I I L
N
il
.'"-.f_“‘“'"- T
a) Option 1 B o e
b) Option 2 | ,:.'“* L
. I - . A
c) Option 3 _:.._:1':' :..;:-. Q ?-:"'
i . L
d) Option 4 _,“:-.h P n.,__"
g, i;x“'l. J T
i N, L2
: I‘\u-\. |
> '-.,'H_'._
P
Question 11: T &
WS —

¥ he
A young adult sustained a,.f;'rhcture in h,e%'él"faft of the femur following a road traffic accident.
Which among the fo_}ql;(')rxkh'\?lg staterg@ 1s incorrect regarding the correction of his condition?
4

QO
a) Russel tractioh may be %@_ﬁ‘in this patient

b) Metaplr.‘l}seal fractures or fractures extending intra-articularly are the only indications for
primary plating

¢) MIPO is a type of biological fixation

d) Soft tissue damage is maximal in MIPO technique

Question 12:

Identify the prosthesis in the given image.
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a) Austin-Moore prosthesis o i }
b) Thompson prosthesis
c) Jepson hip prosthesis L L

d) Bohlmann prosthesis

Question 13: 3 I

Which of the following statements is false'about metal on metal implants?

]
a) High carbon cobalt chromium’alloy has been shown to have lower wear rates

b) It cannot be-used in the _pati'énts with renal failure
c) These irﬁplants are avolded in young females

d) Patients with these implants have normal levels of cobalt and chromium levels in serum

Question 14:

Which of the following patients are at risk for heterotopic bone formation after hip
arthroplasty?

a) 2 and 3 only

b) 1, 2 and 4 only

c) 1,3 and 5 only

d) 2,3,4 and 5 only
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Question 15:

Uncemented arthroplasty is done in a patient with fracture of the neck of femur following
prolonged steroid therapy. Which of the following statements is false about this procedure?

a) It is usually preferred in younger patients
b) The surface of the implant contains porous coating
c) Hydroxyapatite decreases the formation of new bone

d) Fixation of the prosthesis is by bone ingrowth

Question 16: ’

Which of the following is true regarding the scar tisﬂsﬁé in patellar’clunk syndrome?
a) Superior pole of patella, impinging during, ﬂe_)gi'cq)-n ) Ly

b) Superior pole of patella, impinging duriifg extension™ N

..rl_.-.

c) Inferior pole of patella, impin%ihgﬂ(.iﬁ"ring flexiof.

d) Inferior pole of patella, impinging during-éxténsion - -
[ e E & . e

3 e

]
S
H'-

Question 17: ™

ol
| .,

De-gloving injury refers to, 4
ol | .
. o
a) Skin and subeutaneous fat are.stripped from the underlying fascia
b) Skin, su__'!a.cﬁ't'éneous fat,4Rd Tascia are stripped from tendons
=l
c) Skin, subcutaneous fat, fascia and tendons are stripped from bone

d) Only skin is stripped off
Question 18:

For which of the following conditions would a patient be prescribed the orthosis shown in the
image below?
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a) Foot drop

b) Pilon fracture L £ ",
¢) Medial tibial stress syndrome ‘-.,:',_“in ;{i{_-{:] g E’T"
d) Fracture of the calcaneum ""-.,_ : '.{-__.:' *'—_:'""
I_.J t::?‘ %FP
. Z S
Question 19; i—&':? q.,,?_'-

"-q;:'-..

Choose the wrong statemqthx:{‘about thq_&%er cast wedging procedure.

a) Procedure is when thereq;.'hlcorrect correction of fracture

b) It is used;".cb':prrect arﬁfﬁ'!.;sn

c) Plaster is cut off circumferentially above the level of fracture

d) A cut is forced open on the concave side of angulation

Answer Key

Question No. Correct Option

c
d

C

d

A W[IN |-

C
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6 d
7 c
8 d
9 d
10 b
11 d
12 b
13 d
14 d @1
15 c o, S
16 b o
17 a
18 a
19 c g
[ 2 e
. -C'H:I,_ — 3 ".II-,I"-. j_:-..-'"‘-x.
@etalled,‘EXplanatan?s
'._
Solution to Question 1: M:_a_"w-" Oy~
. 2%

Peripheral vascular disease 1s~fhé' most comm_‘en cause of amputations.

Amputation is defined aﬁ%moval of tbﬁl-iimb through a part of the bone. Disarticulation is the

removal of the limb thql ugh the Jom.?:m
Causes of amputal}(')ns can be wq_las51f1ed into 3Ds:
1. Dead "H " .q'_'?

* Peripheral vascular disease

* Severe trauma

* Burns

* Frostbite

2. Dangerous

» Malignant tumour

* Potentially lethal sepsis

* Crush injury

3. Damned nuisance

* Severe pain

» Gross malformation
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» Recurrent sepsis
» Severe loss of function

Note: In India, road traffic accidents (RTAs) are the top cause, while globally, peripheral vascular
diseases, often linked to diabetes, are more common. Overall, peripheral vascular disease occurs
more frequently than RTAs worldwide, unless the question specifies the primary cause in India,
which would be crush injuries from RTAs.

Solution to Question 2:

Transcutaneous oxygen tension values below 20 mmHg are an indication for a‘mpﬁtation.

Fulminant gas gangrene, ankle-brachial index &lt; 0.45, and severe perlpheral vascular disease are
indications for amputation. - C

Transcutaneous oxygen pressure measurement is believed to be the‘most reliable and sensitive
test for wound healing. The pressure may be falser low in arleas of edema, cellulitis, and venous
stasis changes.

o | - —~ - 5
- i &

W i

Solution to Question 3: ) *, 3 : [ ’

Mangled Extremity Severity Score (MESS) score can be used to decide between amputation and
limb salvage in crushing i 1nJur1es %

LY

Components of MESS are:, {_ b
* Shock J

it wk
* Ischemia s

» Velocity, s 4, Y
e Age )
Total score is 11. Six or less is consistent with a salvageable limb.

Other scores to assess if the limb is salvageable or not are:

* Limb salvage index

» Ganga score

Option A: Gustilo Anderson Classification is used to classify open fractures.

Option B: Revised Trauma Score (RTS) characterizes the injured patient’s condition by
incorporating the Glasgow Coma Scale (GCS), systolic blood pressure, and respiratory rate.

Option D: Trauma Injury Severity Score (TRISS) comprises Injury Severity Score (ISS), Revised
Trauma Score (RTS), age of the patient and mechanism of Injury (blunt/penetrating).

Solution to Question 4:
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It is possible to walk on uneven grounds with Jaipur foot prosthesis as subtalar movements
(inversion and eversion) are present.

Different types of foot prostheses are:

« Jaipur foot

* Solid ankle cushion heel (SACH)

» Stationary attachment flexible endoskeleton (SAFE), similar to Jaipur foot.

The above features make the Jaipur foot more suitable for the Indian scenario.

R 2%

R

t‘h'

%

Appearance Does not look nor Looks nor

mal mal
Walking barefoot | Not possible Possible
Mobility Restricted Allowed
Dorsiflexion Absent Present
Inversion/Eversi | Absent Present
on
Squatting Not possible Possible
Cost High Low

o W

Jaipur foot

SMARROW
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'l;':..h:‘- |__.'H'h _h'-?:"'
(" %‘M‘ 5 W e
Solution to Question 5: g _ -.I‘-J- L
ij:ll x,._l. ,

Revision of transtibial amput ohh- should be done'in a patien.t::exi)eriencing exquisite neurogenic
pain with ambulation as by%@ tibial neryé.can form postoperative neuroma.
% 3

- . . . .
Transected nerves should not be buried,"placed onqtq_nﬁsmn, or compressed as doing so will
promote the development of a posteperative neproma. They should simply be transected sharply
and allowed to retract into the‘so'% tissues pr_?&imally.

! LY - . .
Transcutaneous electricaknerve stlmula}t-fb;i' (TENS) is the use of electric current produced by a
device to stimulate the nerves for thé_‘*t%atment of mild to moderate pain in acute or chronic
setting. Interfer_e,n_l'ti}l current thérapy (ICT) is another variant of TENS, but works at a much
deeper level of'the targeted tissue.
L ofthe targeted

b ~y
Solution to Question 6:

The given image is of Krukenberg's amputation.

In this procedure, the radius and ulna are split to make a pincer mechanism. It has been
recommended in blind patients with bilateral below-elbow amputation or in patients who can't
afford expensive prostheses (to provide some amount of function).

Solution to Question 7:

In the given scenario, Chopart's amputation is preferred because the talus and calcaneum are not
necrotic and can be preserved.
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Chopart’s amputation is done at the level of transverse tarsal joints i.e between the articulation of
calcaneus with the cuboid and the articulation of talus with navicular bone.

Solution to Question 8:

Amputation at the level of tarso-metatarsal joint is known as Lisfranc amputation.

Solution to Question 9: @1

Joint replacement surgery is not done in septic arthritis. i

¥ . il
o . e - e N
Active infection at the joint is an absolute contralndl_ch'. or joint replacement surgery.

..".:H;ﬂ. =y e
.-':-|.LI"-|- - ; I.:\"H. ; '}‘
_ ) N . 7
Solution to Question 10: {3 e 4 W
. k L
e . ' Il-\.‘| l;'"'\-\.
Components of total knee replac_g-l.me_nt rosthesis; are: i P
 Femoral component (A) | o -.H-.%"-:_ ' P -
| M, E % - o
« Patellar button (B) 4 by o
. i o ¥

* Plastic spacer tibial base plate ( _-;"" @
. o] e . -u.__\"'\.':‘- — e

Tibial implant (D) o ey Fa

Total Knee Replacement

i = Q e
._Il - Femoral implant =
i il

Patellar implant

Joint liner

b ——— .

=

Tibial implant—l— I
B4
4

N

Solution to Question 11:

In MIPO (minimally invasive plate osteosynthesis) technique, soft tissue damage is minimal.
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MIPO is a type of bridge plating or biological fixation (option C). Here, the plate is fixed
proximally and distally and the central fracture area is rendered untouched. Hence, fracture
hematoma and soft tissue damage are minimised.

Option A: Gallow's traction, hip spica and Russel traction are measures commonly used in
children. But Russell's traction can also be used in adults as a first-aid measure.

Option B: Metaphyseal fractures or fractures extending intra-articularly are the only indications
for primary plating.

Solution to Question 12: 1
e
P
The given image shows Thompson's prosthesis. = E L
o W
Thompson prosthesis is used in hemiarthroplasty to r the head of the femur. It is specially

indicated in cases where the neck of the femur is a_hse d. It can__!)_g tised with or without cement.

Thompson prosthesis has no fenestrations. Aﬁt_ﬁl'l\/ioore prqstfé"sis contai_r_].__g_‘-two fenestrations in
the stem which are for the growth of bone as'shown in th& images below:, -
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Patients with metal on metal i nts have h{hglj,%é\rels of coh'a_#-and chromium in serum,
iy

e
&

e

Solution to Question 13:

""-'.'.,'.'I-HI""'
erythrocytes, and urine. ) 0 IEF'-
High carbon cobalt-chromium alloy éﬁﬁhdes are 5,{:3'2"@6 harder than the metal matrix and have

lower wear rates. oy =
Impaired renal function lea Increase "ﬁmulation of cobalt and chromium compounds in
the blood and hence, ¢ indicated in patients with renal failure. They are also transported

through the placenta@ ce they g;s‘,_n used in women of childbearing age.

o
O O
WY @
Solution to Question 14:

Preoperative radiation is effective in preventing heterotopic bone formation after hip arthroplasty.
Risk factors for heterotopic bone formation after hip arthroplasty are:

* Posttraumatic arthritis

* Hypertrophic arthritis

« Diffuse idiopathic skeletal hyperostosis

* Paget's disease

* Ankylosing spondylitis

* History of heterotopic bone formation in either hip

Heterotopic bone formation around the hip is seen in about 20% of patients 5 years after joint
replacement. Treatment consists of NSAIDs for 3—6 weeks post-operatively or a single dose of
radiation.
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Solution to Question 15:

In uncemented arthroplasty, hydroxyapatite increases the formation of new bone.

Uncemented arthroplasty is preferred in younger patients. Prosthesis contains pores or mesh on
the surface to enhance bone growth. The prosthesis stem remains attached to the bone by bone
ingrowth.

Solution to Question 16:

-

In patellar clunk syndrome, the scar tissue which is formgd at the superlon pole of the patella
becomes impinged during knee extension.

Patellar clunk syndrome is seen after posterior- stablhzed knee arthroplasty A fibrous nodule
forms on the posterior surface of the quadrieeps' tendon just above the superier pole of the patella.
This can become entrapped in the intercondylar notch ofthé femoral prosthesis and cause the
knee to "clunk” at 30- 45 degrees to the femoral ax1s while the patlent ‘actively extends the knee.

The recommended treatment is a-rthroscoplc debrldement of the fiodule.

",
L

Solution to Question 17: w "

Degloving is the avulsion.of skin and subeutaneous fat from the underlying fascia, muscle or bone.

Degloving injuries can_bé open or closed. An example of open degloving injury is finger avulsion
injury with loss ef'skin. Closed degloving injuries result from shearing forces (e.g. motor vehicle
c0111s1ons) 4 ’

The extent of degloving 1nj-ur1es are often underappreciated and much of the skin may be
non-viable. Disruption of perforating vascular and lymphatic vessels may result in a characteristic
haemolymphatic collection between the fascial planes called a Morel-Lavallée lesion.

Patterns of degloving injury:

» Limited degloving with abrasion or avulsion
* Non-circumferential degloving

* Circumferential single plane degloving

* Circumferential multiplanar degloving

Assessing the viability of degloved tissue can be difficult and may therefore require more than one
surgical exploration and debridement before definitive reconstruction. Non-viable skin may show
fixed staining and thrombosis of subcutaneous veins. Most surgeons serially excise the degloved
skin until punctate dermal bleeding is seen from viable tissue.

Intravenous fluorescein can help in delineating non-viable tissue, but it requires specialist
equipment and there is a small risk of anaphylaxis. Indocyanine green has been found to have less
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risk of allergy.

Open degloving injuries are managed by reattaching the viable skin and grafting. Closed degloving
injuries are managed by draining the accumulated fluid, removing the dead tissue and
sclerotherapy. For severe, multiplanar degloving, amputation is done.

The given image below shows a degloving injury of the lower limb:

Solution to Question 18: et 4

I [l

P 1. .,
The given image showgaﬁk'le-foot ort_l_ilgsis (foot drop brace) which is commonly used in foot drop.

Foot drop occurs dite t0 commoif“peroneal nerve injury.

ek =

. 4
Ny "'\.|_

Solution to Question 19:

The technique of plaster cast wedging involves the plaster cast being cut circumferentially at the
level of fracture and not above the level of the fracture.

In certain situations, after the fracture is reduced and the plaster applied, a check x-ray may show
some angulation. The angulation is corrected by forcing open a cut on the concave side of the
angulation and the plaster is reinforced with extra bandages.
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Sports Injury

Question 1:

You notice your senior resident performing the following test in a patient with an acute
painful knee. Identify the test.

"l{:'-..
a) Anterior drawer test ,::-.{"' H&LT"'I?.
b) McMurray's tes{}{:' {?-:,:::"
c) Lachman t@_&g W
d) Apley's""h(.éét \J.'.F:I
Question 2:

A young footballer is brought to the OPD by his teammates. He says that while tackling his
opponent, he had heard a sudden "pop' followed by severe pain in his right knee. On
examination, the joint appears slightly swollen. Which of the following statements is false
about his injury?

a) It is a component of the O' Donoghue triad

b) It can lead to hemarthrosis

c) Anterior drawer test is preferred for evaluation

d) Intercondylar fractures of tibia can lead to this injury
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Question 3:

The unhappy triad of O'Donoghue refers to :

a) Damage to medial meniscus, LCL, and PCL
b) Damage to medial meniscus, ACL, and MCL
c) Damage to lateral meniscus, ACL, and MCL
d) Damage to lateral meniscus, LCL, and PCL

Question 4: o, % 3

A 26-year old athlete presented with sudden pain in herlright knee aftér performing a heavy
deadlift. On examination of the joint, swelling is preserit and McMurray's test is positive.
X-ray appears normal. Which of the following stretures is }ikely to be injared?

a) Anterior cruciate ligament O % i

- 5

b) Posterior cruciate ligament Oy - )
¢) Menisci - LY

d) Collateral ligaments ~_J ™)

Question 5: e d
Py 7 L

What is the most likely mechanism efinjury in a patient with a meniscal tear?

a) Hypere)q.ens;'i(')n force ="

'H. 5 %
b) Rotational force \
c) Valgus force

d) Varus force

Question 6:

A young man presented to your OPD with pain and swelling over the right knee following a
traumatic injury. Aspiration of the joint revealed hemarthrosis. Injury to which of the
following structures would not have led to this presentation?

a) Lateral meniscus

b) Anterior cruciate ligament

c) Posterior cruciate ligament
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d) Medial collateral ligament

Question 7:

Which of the following tests would be positive in a patient suspected to have tibial collateral
ligament injury?

a) Dial test
b) Abduction stress test

c) Adduction stress test o,
d) Lachman test ~ ¢ \
Ny -':- 2
Y
'|: i
Question 8: . e e

A patient presented with complaints of recurrent patelIar dlslocatlori Whlch of the following

would not be a cause for this condltldn"* % ﬂ-..

a) Excessive joint laxity :'ﬁ' A v R o

b) Small patella 8 Y ; )

c) Patella alta o -

" =l
d) Patella baja LY y
~.'=.:'HI o
w N
Question 9: &~ Tl
. % B ey N

iy 1
A 22-year-oldhballerina prés'énted with severe pain following an injury to her right ankle while
practicing a pirouette. On examination, tenderness and swelling were noted around the
medial malleolus. X-ray showed the following finding. What is the structure most likely to be
injured in this patient?
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a) Anterior talofibular ligament

CH

b) Spring ligament @H" _::.’_:"-.LJ R 1..'_'?"_

c) Deltoid ligament 1.1':1."‘5.. !.;1{_[-'] ; E::_"'.

d) Talonavicular ligamentl__--'| '5-..__ ! ..,::1.,."':"(_} F.:}:__:"r'

oo 2
. ¢ O
Question 10: '?'."*l-r"' *-»-':.l"?
Cr 2

A 30-year-old squash pla ":came limpi g?o your OPD with pain and swelling above his left
heel, as shown belovxb examinatiQ'Jﬁ't hompson's test was also positive. What is the most
likely diagnosis? (™

a) Anterior talofibular ligament injury
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b) Calcaneal spur
c) Achilles tendon rupture

d) Achilles tendinitis

Answer Key

Question No. Correct Option N
'H: N
-

=
ey
1 a 2

2 C

3 b

4 (o] I,

._‘

5 b

6 d

7 b

8 d

9 C

10 C

o -

{ o

-

i ]

4
D_g];éﬁed Explanations

(]
oy, N

L

Solution to Question 1: _ 1"

Qu X,

The test shown in the image is the anterior drawer test. This is done to detect injuries to the
anterior cruciate ligament (ACL).

The patient is made to lie supine on the examining table. The hip is flexed to 45° and the knee is
flexed to 90° with the foot flat on the examination table. The upper end of the tibia is held in both
hands and is gently pulled anteriorly. Increased displacement compared to the normal knee
indicates injury to the ACL.

Lachman test is also done to detect injuries to the anterior cruciate ligament. Here the leg is in
slight external rotation and the knee is in a mid-flexed to 20° position. One hand is placed to
stabilize the femur, while another hand applies the anterior force to the proximal tibia, as shown
below.
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Apley's grinding test and McMurray's test an;i-@re to detect (Lr;hlscal 1nJurje!§r i
o
n"‘“u, J 1:.':-.__
i Ny

4 o
Solution to Question 2: .Kﬁ ‘;{_}ﬂ‘ ‘—_:"'

%
The above clinical scenarulmomts toa ;gnosm of al:%&-‘ior cruciate ligament injury. Lachman
test is preferred in a swollen and acq@;ETy painful knee.

The anterior drawer test is nqt.—upﬁl'é“ferred in ai_.-p_@'?;lful knee, as it may not be possible to carry out
the test in the conventlon '90° flexed pqs;xtfen

Lachman test: The le% ept in shghi,_“‘éxternal rotation and the knee is in a position between
flexion and exteni,@l ne han “b aced to stabilize the femur, while another hand applies the
anterior forc rox1ma-],.'_‘mb1a as shown below.
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The ACL is an intraarticular extra-synovial structure. Hence patients with an ACL injury can
present with hemarthrosis. It is attached to the intercondylar area of the tibia, therefore
intercondylar tibial fractures can lead to ACL injury.

Solution to Question 3:

O’ Donoghue triad refers to the injury of:
* Anterior cruciate ligament (ACL)
* Medial (tibial) collateral ligament (MCL)

» Medial meniscus B

Solution to Question 4: iy __~.'~: %

The given clinical scenario and a positive 'MeMurrays tqst__mihcate a memscal injury.

In this test, the patient is made to .lle:ml.the suplne ,?osqtlon and the:knee is completely flexed. One
hand is used to stabilize and palpate the knee J_omt while the other hand is used to internally or
externally rotate the leg, dependlng on whlgh ‘meniscus is ¥ bé tested. The leg is then slowly
extended. Any palpable or-audible chck 1nd1cates 1nJu1:y.to the menisci.

Y —
i ) = )
= T —_
W . | s —
b

Other tests used to detect meniscal injury include:
* Apley's grinding test

e Thessaly test

¢ Squat test

* Ege's test

« Joint line tenderness test
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Apley's test: In this test, the patient is made to lie in the prone position. The knee is flexed to 90°
and rotated while a compression force is applied, which is called the grinding test. The
reproduction of symptoms indicates a torn meniscus. The distraction test involves repeated
rotation while the leg is pulled upwards by the examiner, holding the thigh down. This produces
increased pain only if there is ligament damage.

Grinding test Distraction test ]

"‘-.TI ____'-.__ Cy=

Thessaly test: With the aﬂ’e-c.i'é'd knee ﬂq_XEd_"to 20° and i;l_'le""foot placed flat on the ground, the
patient bears his full weight on that lekwhile being s,_tlpported by the examiner. The patient is
then asked to twist his or her body-td-one side .and then to the other three times. This test has
shown a high diagnostic acc';11=s_?1‘e§r rate (95%2__{11: detecting meniscal tears.

Solution to Question 5:

Meniscal injury is mainly caused by rotational force on a partially flexed knee.
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The rotational forces at the knee compress and rotate the menisci anteriorly or posteriorly,
causing a tear. The medial meniscus is less mobile than the lateral meniscus and hence is more
prone to injury.

Solution to Question 6:

Medial collateral ligament injury does not lead to hemarthrosis, as it is an extra-articular

structure.
The cruciate ligaments and menisci are intra-articular structures and hence their injury leads to
hemarthroses. . 2"
e
X S
.'-.,:-]':' o A
Solution to Question 7: '-..:{'ﬂ £
-.-‘.h
In a patient with an injury to the tibial (mgc}lyglﬁ:.(‘)llateral hgé.ﬁ\ent the ab,'_dﬁ'thon or valgus stress
test would be positive. .,:_'-._
[y
The abduction or valgus stress test-.,}'ﬁikne as foch.‘)}\_(D g E:::"‘
« The patient is made to lie in ﬂ}h"h\&uplne posu;_.fqn '—_|I""
* One hand of the examlnéTB placed oqpﬂme lateral as&é@t of the knee for support.
* The other hand is placed over thE-. O

* Gentle abduction or valgus §'§ is apphed,. the knee while the hand at the ankle externally
rotates the leg slightly, a dﬁhe knee is flexed to 30°.

The test is said to be positive when pain'is reproduced, or there is excessive gapping at the medial
joint. The below;i?;-;ige shows _Eh{"abduction or valgus stress test.

&V

Adduction or varus stress test is positive in patients with a lateral collateral ligament injury.
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Dial test is used to assess the posterolateral instability. This occurs when there is damage to the
lateral collateral ligament, popliteofibular ligament, and popliteus tendon.

Solution to Question 8:
Patella baja is an abnormally low-lying patella and is not responsible for recurrent dislocation of
the patella.
Causes for recurrent dislocation of the patella include:
* Excessive joint laxity as in connective tissue disorders like EDS, Marfan's syndro&g.e

« Patella alta - the patella is high-lying in the shallow part of the inter- condyla;r-gﬂove

* Trochlear dysplasia &
* Small patella ey o
* Genu valgum .-1.:-- ' .'-:“"- \ ':L_-

Given below is a lateral radiograph of the .l;hhb joint shouqn_g" the Insall-Salvati index. This is
the ratio of the patella tendon length _g_I‘fllT)' to the len%ﬂ'l’l'-.of the patella___(lP)

* In patients with high-lying patd.ll_a ,"the ratio 1s ei'f)ove 1.2. ThlS_ 1s?ll<"nown as patella alta.
« In patients with low-lying _qali'ella the ra,_ﬁq"is below 0. 8 -.‘_'_I‘hls is known as patella baja.

i e | Length of the

h":". 1 patella (LP)

Solution to Question 9:

The presence of swelling around the medial malleolus and increased medial joint space on
radiography indicates injury to the deltoid ligament.

The deltoid ligament is present on the medial side of the ankle joint and the fibers are attached to
the medial malleolus. Hence injury to it can lead to the widening of the medial joint space, best
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Solution to Question 10; _ 4

visualized on the mortise view of an ankle radiograph.

The below image shows the attachment of the deltoid ligament.

Tibia ; Fibula

Medial malleolus

Deltoid ligament /
| N (N Subtalar joint

//:.'.-' B

- 7 N
A \ -
e e
s L
N
g \,/7-7
( — —
1

Medial view '=

- . = 4 %
W i

The above clinical scenario and posit_i_\.r'e .Thompson'S'fest point to a diagnosis of Achilles tendon
rupture. % I

Achilles tendon rupture isgsually seen inthese playing sports like squash, badminton, and
football. The pain is ac.u_té‘-and the patiént can feel a ripping or popping sensation at the back of
the heel. The patient would be unable'to plantarflex the affected foot.

In Thompsonsitest, the patient lies prone with his foot over the end of the examination table. The
examiner s,gueezes the calf muscles, specifically the gastrocnemius-soleus complex, with his hand.
This should normally causé contraction of the Achilles tendon, resulting in plantar flexion. If the
Achilles tendon is completely ruptured, plantar flexion would be absent.

Achilles tendinitis is usually seen in athletes, joggers, and hikers. It is caused due to the local
irritation of the tendon sheath. Patients present with gradually progressive pain over the Achilles
tendon. On examination, there may be thickening of the tendon with inflammation over the
affected area.

Ultrasound may be needed to exclude tendon tear or rupture. It is usually treated by
physiotherapy.
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