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Embryology

1.EMBRYOLOGY

BIG QUESTION 1: What are the key steps and abnormalities of gametogenesis?

Broad Answer: Gametogenesis is the process by which germ cells develop into mature gametes—sperm in males and ova
in females. It involves two main stages: mitotic proliferation of primordial germ cells, followed by meiosis to reduce the
chromosome number by half, and cellular differentiation. This ensures the production of haploid gametes necessary for
sexual reproduction.

DETAILED QUESTIONS

Q1.1: What is the Pre-embryonic period?
Answer: Up to the 2" week.

Q1.2: What is the duration of the embryonic period?
Answer: From the 3" to the 8" week.

Q1.3: What is the fetal period?
Answer: From the 9" week to birth.

Q1.4: How are Primordial Germ Cells (PGC) formed?
Answer: They are produced by the Epiblast by the 2™ week.

Q1.5: When does the primordial germ cell migrate to the yolk sac?
Answer: The PGC migrates to the yolk sac by the 4" week.

Q1.6: When does the primordial germ cell reach the gonads?
Answer: The primordial germ cells reach the gonads by the 5" week.

Q1.7: What does the abnormal migration of PGC to the neck lead to?
Answer: The development of Craniopharyngeal Teratoma.

Q1.8: What does the abnormal migration of PGC to the sacrum & coccyx lead to?
Answer: The development of Sacrococcygeal Teratoma.

BIG QUESTION 2: What is Spermatogenesis?

Broad Answer: Spermatogenesis begins in the seminiferous tubules with spermatogonia undergoing mitosis to form
primary spermatocytes, which then undergo meiosis | to form secondary spermatocytes and meiosis Il to produce
haploid spermatids. These spermatids undergo a transformation process called spermiogenesis to become mature
spermatozoa.
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DETAILED QUESTIONS
Q2.1: What are the key steps of spermatogenesis? '0)PYQ: FMGE 2022, 2019 ]
Answer:

Spermatogonium
\J
Undergo 5-7 cycles of mitosis
\J
Primary Spermatocyte (2n)
\J
Meiosis |
\J
Secondary Spermatocyte (n)
\J
Meiosis Il
\J
Spermatid
\)
Undergo spermiogenesis

\

Spermatozoa

Q2.2: Where does spermatogenesis begin?
Answer: It occurs in the seminiferous tubules.

Q2.3: How many days are required for the completion of spermatogenesis?
Answer: Spermatogenesis is completed in 74 days.

Q2.4: What is spermiation?
Answer: The process of release of spermatozoa from Sertoli cells is called spermiation.

Q2.5: What is the function of the epididymis?
Answer: Function - Storage, maturation and motility of spermatozoa.

BIGQUESTION 3: What are the key events of gastrulation?

Broad Answer: Gastrulation begins with the formation of the primitive streak on the epiblast surface, through which
epiblast cells migrate inward. These migrating cells displace the hypoblast to form the definitive endoderm and then
spread between the epiblast and endoderm to form the mesoderm. The remaining epiblast cells become the ectoderm,

thus establishing the three germ layers.
%9)PYQ: INICET 2022 )
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DETAILED QUESTIONS

Q3.1: What is gastrulation?
Answer: The formation of all three germ layers from the primitive streak is called gastrulation (3" week).

Q3.2: What are the 3 germ layers?
Answer: In the order of formation:
1. Endoderm

2. Mesoderm

3. Ectoderm

Q3.3: From whereis the notochord derived?
Answer:
Notochord is derived from primitive knot/ Hensen's node.

Q3.4: Write a short note on the neural tube.
Answer:
e The tube-like structure above the notochord.
e Neural crest cells are present adjacent to the neural tube.

Q3.5: What happens to the mesoderm in the 2nd and 3rd week?
Answer:
e The mesodermin the 2" week - Extraembryonic mesoderm.
o The mesodermin the 3 week - Intraembryonic mesoderm.
o Intraembryonic mesoderm is divided into:
o Paraxial mesoderm - along the central axis
0 Intermediate mesoderm
o Lateral plate mesoderm

BIG QUESTION 4: What are the structures derived from the intraembryonic mesoderm?

Broad Answer: The intraembryonic mesoderm differentiates into three regions: paraxial, intermediate, and lateral
plate mesoderm. The paraxial mesoderm forms somites, which give rise to the vertebrae, skeletal muscles, and dermis;
the intermediate mesoderm forms the urogenital structures; and the lateral plate mesoderm forms the heart, blood
vessels, and the linings of body cavities. These structures contribute to the development of the musculoskeletal,
circulatory, and urogenital systems.
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DETAILED QUESTIONS

Q4.1: What are the structures derived from the Intermediate mesoderm?
Answer:
e Theintermediate mesoderm forms the urogenital system.
o0 Nephrogenic cord — Kidney
o Genital ridge —» Gonads

Q4.2: What are somites?
Answer: They are spherical ball-like structures derived from the paraxial mesoderm.

Q4.3: What are the parts of somites?
Answer: Somites have 3 parts
a. Dermatome - forms dermis of back
b. Sclerotome - forms axial skeleton
c. Myotome - is further divided into:
i. Epiaxial - forms true back muscles
ii. Hypoaxial - forms limb, abdominal and intercostal muscles.

Somites

Q4.4: What are the structures derived from lateral plate mesoderm?
Answer:
e Lateral plate mesoderm forms:
o Dermis of the front
o Appendicular skeleton
o Smooth and cardiac muscle

Q4.5: What is the cavity inside the lateral plate mesoderm called?
Answer: Intra-embryonic coelom.

Q4.6: What does the Intra-embryonic coelom divide the Lateral plate mesoderm into?
Answer:
e Intra-embryonic coelom divides the lateral plate mesodermiinto:
o Somatopleuric Lateral plate mesoderm
o Splanchnopleuric Lateral plate mesoderm

Q4.7: What does the Intra-embryonic coelom form?
Answer:

e Pericardial cavity

e Pleural cavity

e Peritoneal cavity

Q4.8: What are the structures derived from Somatopleuric Lateral plate mesoderm?
Answer:
e All parietal layers are derived from Somatopleuric Lateral plate mesoderm.
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o Dermis, appendicular skeleton
e Allvisceral layers are derived from the Splanchnopleuric lateral plate mesoderm.
o Smooth and cardiac muscle (Heart)

Q4.9: What is septum transversum?
Answer:
e Septum transversumis an undifferentiated lateral plate mesoderm
o The cranial most structure before folding

Q4.10: What are the derivatives of septum transversum?
Answer:
e Derivatives of septum transversum
o Central tendon of the diaphragm
o Fibrous pericardium
o Stroma of the liver
o Ventral Mesentery of the stomach (Ventral Mesogastrium)

BIG QUESTION 5: What is the origin, structure, and fate of the notochord Neural tube
during embryonic development ?

Broad Answer: The notochord is a rod-like structure derived from mesoderm
that forms along the midline of the embryo during gastrulation. It serves as a
primary axial support and plays a crucial role in inducing the overlying
ectoderm to form the neural tube, the precursor of the central nervous
system.

NCC

Notochord

DETAILED QUESTIONS

Q5.1: What happens to the notochord after the formation of the neural tube?
Answer: After the formation of the neural tube, the notochord will degenerate.

Q5.2: What are the remnants of the notochord?
Answer:

1. Nucleus pulposus - in the intervertebral disc

2. Apical ligament of DENS

3. Tectorial membrane

Q5.3: What are the structures derived from the neural tube?
Answer:

1. Brain and spinal cord

2. Oligodendrocytes

3. Astrocytes

4. Ependymal cells

5. Retina - the extension of the diencephalon

YOURWISH
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Q5.4: What are the structures derived from neural crest cells?
Answer:

1. Ganglions

. Schwann cells

. Enteric Plexus

. Adrenal medulla - modified ganglion

. Parafollicular C cells in the thyroid gland

. Melanocytes

. Skull bones

. Pharyngeal arch cartilages

. Conotruncal septum - spiral and bulbar septum

O 00 N O U1 AW N

BIG QUESTION 6: What are the embryological origins of the diaphragm, and what congenital defects can
occur during its development?

Broad Answer: The diaphragm develops from four main components: the septum transversum, pleuroperitoneal
membranes, dorsal mesentery of the oesophagus, and muscular ingrowths from the lateral body walls. The septum
transversum forms the central tendon, while the pleuroperitoneal membranes close the pericardioperitoneal canals.
The diaphragm is innervated by the phrenic nerve, originating from cervical segments C3-C5.

DETAILED QUESTIONS

Q6.1: What are the 4 main components from where the diaphragm develops?
Answer: The diaphragm is formed from:

a. Body wall mesoderm (cervical somites)

b. Dorsal Meso-oesophagus

C. Septum transversum

d. Pleuroperitoneal membrane

Q6.2: What does the septum transversum form?
Answer: Central tendon of the diaphragm.

Q6.3: What is the nerve supply of the diaphragm, and from where does it originate?
Answer:

e Nerve supply to the muscles of the diaphragm - Phrenic nerve

e The phrenic nerve originates from C3, C4, and C5.

Q6.4: What is the dorsal mesoesophagus?
Answer:
e The oesophagus passes in the middle, surrounded by the peritoneum on the dorsal side.
e Double layer of peritoneum - mesentery
o Known as the dorsal mesoesophagus.

Q6.5: What is the significance of pleuroperitoneal membrane?

YOURWISH
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Answer:
e The pleuroperitoneal membrane is present on either side of the diaphragm
o Pleurais present above the diaphragm
0 The peritoneumis present below the diaphragm
e [f the pleuroperitoneal membrane is not formed during the development
0 Abdominal pressure is increased
o Abdominal organs herniate into the thorax and compress the lungs o Lung hypoplasia

Q6.6: What is Congenital diaphragmatic hernia?

Answer:
e Due to the absence of the pleuroperitoneal membrane.
e Most common CDH: Bochdalek hernia (left > right).

BIG QUESTION 7: What are the key steps and the abnormalities of neurulation?

Broad Answer: Neurulation is the process by which the neural tube, the precursor of the central nervous system, is
formed from the ectoderm. It begins with the formation of the neural plate, which folds to form the neural groove and
eventually fuses to form the neural tube. This tube later differentiates into the brain and spinal cord.

DETAILED QUESTIONS

Q7.1: What is neurulation?
Answer: It is the process of formation of the neural tube.

Q7.2: When does neurulation begin?
Answer: It begins in the 3" week.

Q7.3: What are the steps of neurulation?
Answer:

Notochord induces the overlying ectoderm
\
The ectoderm forms the neural plate
3
The ends of the neural plate fold - Neural folds
2
Formation of neural groove
\
Neural folds fuse

\

Formation of the neural tube
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e The neural folds multiply and differentiate on either side to form neural crest cells.

Q7.4: From where does neural tube formation begin?
Answer: The neural tube formation begins from the cervical region.

Q7.5: What are the 2 pores present in the neural tube?
Answer:

Anterior neuropore

. Pericardial bulge
1. Anterior neuropore:

e Also known as cranial neuropore/ rostral neuropore.
e Closeson the 25" day.
2. Posterior neuropore:
e Also known as the caudal neuropore.
e Closeson the 27" or 28" day.

Cut edge of amnion
Posterior neuropore

Q7.6: How does anencephaly occur?
Answer: It occurs due to the failure of closure of the cranial neuropore.

Q7.7: How does spina bifida occur?
Answer: It occurs due to the failure of closure of the caudal neuropore.

Q7.8: How does cranial rachischisis occur?
Answer: It happens when Anencephaly, along with the failure of the spinous process to fuse.

_!\4

(’

-

'D)PYQ: FMGE 2019, 2022

Anencephaly Spina bifida Cranial rachischisis @
BIG QUESTION 8: Write briefly about head and neck embryology, and what are the derivatives of

pharyngeal arches?

Broad Answer: The head and neck develop primarily from the pharyngeal (branchial) apparatus, which includes
pharyngeal arches, pouches, grooves, and membranes. Each pharyngeal arch contains a cartilaginous rod, a nerve, an
artery, and muscle tissue that give rise to specific craniofacial structures. Neural crest cells also play a key role in
forming bones, connective tissue, and parts of the cranial nerves in this region.

DETAILED QUESTIONS

Q8.1: How is the ectodermal cleft formed?
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Answer:
e Invagination of ectoderm — Ectodermal cleft
o0 Pharyngeal cleft
0 4innumber

Q8.2: How are endodermal pouches formed?
Answer:
¢ Invagination of endoderm — Endodermal pouches
0 4innumber

Q8.3: What are the steps involved in the formation of pharyngeal arches?
Answer: EAM & Quter layer of
e Mesoderm in the middle forms the pharyngeal arches ~ TY™Panic Membrane
o Initially, 6 in number

th : 2nd, 3rd and 4th cleft
o The 5" pharyngeal arch will degenerate A S

Middle ear cavity, auditory tube and
inner layer of tympanic membrane

Palatine Tonsils (Epithelium)

Thymus & Inf. Parathyroid Gland

o Remnant — Ultimobranchial body Superior Parathyrold Gland

Q8.4: What are the derivatives of ectodermal clefts?
Answer:
e The 1" ectodermal cleft forms the:
o External acoustic meatus
o Outer layer of the tympanic membrane.
e The2"™, 3" and 4" cleft obliterates.
o The2"™archoverlaps the clefts — formation of cervical sinus
o Persistence of cervical sinus leads to branchial cyst/ fistula

Q8.5: What are the structures derived from the endodermal pouch?
Answer:
e The 1% pouch forms
0 Middle ear cavity
0 Auditory tube
o Inner layer of the tympanic membrane
e The 2" pouch forms the epithelium of the palatine tonsils.
e The 3”pouch forms the:
o Thymus
o Inferior parathyroid gland
e The 4" pouch forms the superior parathyroid gland
0 After formation, the thymus migrates down.
o The thymus will carry the parathyroid along with it during migration

Q8.6: What are the features of Di-George syndrome?
Answer:

e 22q11deletion syndrome

e 3"pouch fails to develop

10
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e Failure of development of thymus and inferior parathyroid gland — Leads to Hypocalcemia and thymic hypoplasia

Q8.7: From which layers is the tympanic membrane derived?
Answer:
e The tympanic membrane is derived from all 3 germ layers.
o Ectoderm: Outer layer of the tympanic membrane.
o Endoderm: Inner layer of the tympanic membrane.
0 Mesoderm: Middle layer of the tympanic membrane.

Q8.8: What are the derivatives of the pharyngeal arch?

1£))PYQ: FMGE 2021, 2022

Answer:; '£)PYQ: NEET PG 2022
Arch Derivatives Pharyngeal Nerve Derivative
| e Malleus Arch
e Incus 1 Mandibular |Muscles of
e Anterior ligament of malleus Nerve Mastication, Tensor
e Sphenomandibular ligament Veli Palatini, Tensor
e Mandible Tympani, Ant Belly of
o Maxilla Digastric, Mylohyoid
Il o Stapes 2 Facial Nerve |Muscles of facial
Mnemonic: [e Styloid process expression,
Sfor |e Stylohyoid ligament Stapedius, Post. Belly
Second |[e Lesserhorn of hyoid bone of Digastric,
o Upper part of the body of the hyoid bone. Stylohyoid
I e Greater horn of hyoid bone 3 Glossophary |Stylopharyngeus
e Lower part of body of the hyoid bone ngeal Nerve
IV&VI |e All the cartilages of the larynx, except # SN Muscles of Larynx,
epiglottis Pharynx and Palate
o Epiglottis is derived from hypobranchial 6 RLN Muscles of Larynx,
eminence Pharynx and Palate

e SLN: Superior laryngeal nerve
e RLN: Recurrent laryngeal nerve

BIG QUESTION 9: How does the face develop during embryogenesis,

and what are the developmental errors associated with it?
Broad Answer:
e Theentire face is derived from:
0 Mandibular process
— Forms maxillary process
o Frontonasal process

') PYQ: FMGE 2022, 2019

— Medial and lateral nasal processes are present on either side of the nasal pit.

1
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Medial Nasal Process

Lateral Nasal Process

+—— Maxillary Process
ai— Mandibular Process
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DETAILED QUESTIONS

Q9.1: How is the lower lip formed?
Answer: The lower lip is formed by the fusion of the mandibular process.

Q9.2: How is the upper lip formed?
Answer: The upper lip is formed by the fusion of the maxillary process with the medial nasal process.

Q9.3: How is the philtrum of the upper lip formed?
Answer: The philtrum of the upper lip is formed by the fusion of the medial nasal process on both sides.

Q9.4: Describe the different types of cleft lip abnormalities.

Answer:
Midline cleft lower lip Due to the non-fusion of mandibular process
Midline cleft upper lip Due to non-fusion of the medial nasal
process
Unilateral cleft upper lip Due to the non-fusion of the maxillary
process with the medial nasal process on
one side

Bilateral cleft upper lip / Hares lip  [Due to the non-fusion of the both maxillary
process with the both medial nasal process
on either side.

Oblique facial cleft Due to non-fusion of the lateral nasal
process

BIG QUESTION 10: Describe in detail the development of the arterial system, and what are the
associated defects?
Broad Answer: Cardiovascular system (CVS) embryology begins with the formation of blood islands in the mesoderm,

12
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leading to the development of blood vessels and the heart tube. The heart tube undergoes looping and septation to form
the four chambers of the heart, while the aortic arch arteries give rise to major arteries. The venous system develops
from vitelline, umbilical, and cardinal veins, which are remodelled to form the mature systemic and pulmonary venous

systems.
Y Dorsal aorta
Posterior cardinal v.

Umbilical v. and a.

:Placenta
)

Intersegmental a.

Anterior
cardinal v.

Aortic sac

Heart

Vitelline v. and a. \Umbilical cord
Yolk sac

DETAILED QUESTIONS

Q10.1: What are the steps and structures involved in the development of the arterial system?
Answer:
e Thedorsal aorta communicates with the aortic sac ventrally via 6 arch arteries on either side.
e Thearch of the aorta is derived from: , Dorsalaorta
o Lefthorn of the aortic sac Aortici I
o Left4"archartery e
o Leftdorsal aorta
e Thearch of the aorta gives rise to:
o Brachiocephalic trunk of the right side
0 Left common carotid artery
o Leftsubclavianartery
e The common carotid artery ascends, gives a branch (the external
carotid artery) and continues as the internal carotid artery on both sides

e Thedorsal aorta has cervical intersegmental arteries on either side.
o Left 7" cervical intersegmental artery, a branch from the arch of the aorta — Left subclavian artery
e The right subclavian artery is a branch of the brachiocephalic trunk.

e Ductus arteriosus is between the pulmonary artery and the arch of aorta (left side)
o Obliterated ductus arteriosus ligamentum arteriosum

Q10.2: List the arch arteries and their derivatives.

Answer:
Arch Artery Derivative
Aortic Sac, Left Horn of Aortic Sac, Left 4" Arch Artery Arch of Aorta
Left Dorsal Aorta, Fused Dorsal Aorta Descending Aorta
Right horn of Aortic Sac Brachiocephalic Trunk
Left 7" cervical intersegmental artery Left subclavian artery
Right 4™ arch artery, right dorsal aorta, right 7" cervical intersegmental artery | Right subclavian artery

13
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Proximal part of 3 arch artery CCA
Distal part of 3” arch artery and cervical part of dorsal aorta ICA
Proximal part of 6 arch artery Pulmomary artery
Distal part of 6" arch artery Ductus arteriosus

Q10.3: What happens to the 5th arch artery?

Answer: Nothing is derived from the 5 arch th artery as the 5 pharyngeal arch will completely degenerate.

Q10.4: What are the remnants of the 1st arch artery?
Answer:
e Remnant of 1 arch artery — Maxillary artery
o The largest branch of the external carotid artery
o Gives rise to 16 branches

Q10.5: What are the remnants of the 2nd arch artery?
Answer:

e Stapedial artery

e Hyoid artery

Q10.6: What is dysphagia lusoria?
Answer:
e Abnormal right subclavian artery goes behind trachea and esophagus — Dysphagia lusoria
e Abnormal right subclavian artery
o Obliteration of right 4" arch artery
o Persistence of caudal part of the right dorsal aorta

Esophagus

Trachea

Left subclavian artery
Common carotid

arteries & Right subclavian artery

Dysphagia lusoria

Arch of aorta
Abnormal right
Subclavian artery

(1) Right dorsal aorta
(2) Rigth seventh cervical
intersegmentalartery

Q10.7: What causes double arch of aorta?
Answer: Persistent caudal portion of the right dorsal aorta.

14
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Trachea Esophagus

Common
carotid Left
Ruleuss subclavian
Right aortic RS
arch Left
aortic
arch
Persistent .
portion of Ascending
right dorsal AaS Descending
aorta aorta
Q10.8: What are the arteries derived from each pharyngeal arch?
Answer:
External st .
carotid arteries 1" arch artery [e Maxillaryartery

Internal

carotid artery

2™ arch artery

Stapedial and hyoid artery

Common carotid, external and internal
carotid artery

Right vagus Left vagus =
nerve nerve 3" arch artery
Common th

carotid artery A;gptgf 4" arch artery

Right
subclavian artery

Arch of aorta on left side
Right subclavian artery on the right side

Right
recurrent nerve

5" arch artery

Completely degenerate

Ductus

7th arteriosus

intersegmental
artery

Pulmonary

6" arch artery

Pulmonary artery - right and left
Distal part forms ductus arteriosus on left
side.

artery

Q10.9: What are the developmental features of recurrent laryngeal nerve?

Answer:
e Leftrecurrent laryngeal nerve is a branch of the vagus nerve

Left RLN has a longer course than the right RLN

o Thisis because it turns under the left 6" arch artery,
which persists in extra-uterine life as the
ligamentum arteriosum, a fibrous remnant.

o Onthe rightside, neither the 6" nor the 5" arch
arteries persist.

Left RLN winds around arch of aorta

Right RLN winds around the right subclavian artery

15
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External
carotid arteries

Internal
carotid artery

Right vagus
nerve

Left vagus
nerve

Common

5 Arch of
carotid artery ren o

aorta

Right
subclavian artery
Left recurrent
nght nerve
recurrent nerve
Ductus

7th arteriosus

intersegmental
artery

Pulmonary
artery
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BIG QUESTION 11: Describe the development of venous system in brief.

Broad Answer: The venous system develops from three main paired veins in the embryo: the vitelline, umbilical, and
cardinal veins. The vitelline veins form the portal venous system, the umbilical veins contribute to the formation of the
ductus venosus (later regressing), and the cardinal veins form the systemic venous system, including the superior and
inferior vena cava. These veins undergo complex remodeling to establish the mature venous circulation.

DETAILED QUESTIONS

Q11.1: How is common cardinal vein formed?
Answer:
e During development:
o Vein that collects blood from the entire body of the embryo: Cardinal vein
0 Anterior and posterior cardinal veins combine to form a common cardinal vein.

Q11.2: Write ashort note on vitelline vein.
Answer:
e Vein that collects blood from yolk sac: Vitelline vein
e Yolksacform future gut
e Portal veinis derived from the vitelline vein
e Vitelline vein forms:
o Portal vein
Right and left branches of portal vein
Sinusoids in the liver
Central vein
Hepatic vein

O O O O

Q11.3: Which vein that brings blood from mother to fetus?
Answer: The vein that brings blood from mother to fetus is the umbilical vein

Q11.4:What happens to the right and left umbilical vein after birth?
Answer:
e Right umbilical vein - completely regress
o Leftumbilical vein - carries oxygenated blood from mother to fetus
o Obliterate after birth
0 Remnant - ligamentum teres

BIG QUESTION 12: Write a short note on the development of superior vena cava (SVC).

Broad Answer: The superior vena cava (SVC) develops from the right anterior cardinal vein and the right common
cardinal vein. During embryonic development, the left anterior cardinal vein regresses, and the right-sided veins
enlarge to form the SVC. The SVC ultimately drains venous blood from the head, neck, upper limbs, and upper part of
the thoraxinto the right atrium.

16
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Left Anterior Cardinal Vein
Right Anterior Cardinal Vein

Right Common Cardinal Vein Superior vena cava

Left Common Cardinal Vein
Right Posterior Cardinal Vein . . .
Left Posterior Cardinal Vein

28" day.

DETAILED QUESTIONS

Q12.1: How are the right and left common cardinal vein formed?
Answer:
e Right anterior cardinal vein and Right posterior cardinal vein combine to form
o Right common cardinal vein
e Leftanterior cardinal vein and Left posterior cardinal vein combine to form
0 Left common cardinal vein

Q12.2: Where does the cardinal veins drain into?
Answer: The cardinal veins drain into the sinus venosus.

YOURWISH

Right Anterior
Cardinal Vein
Q12.3: What is the role of the oblique vein?
Answer: The left anterior cardinal vein connects to the right anterior cardinal vein
through the oblique vein Oblique vein

Q12.4: Where is SVC derived and formed from ?
Answer:
e Superior vena cava is derived from:
0 Right common cardinal vein
o Right anterior cardinal vein
e Superior vena cava is formed by right and left brachiocephalic
o Right brachiocephalic from right anterior cardinal vein
o0 Left brachiocephalic from part of left anterior cardinal vein and oblique vein.

Right brachiocephalic vein

Right
superior
f . vena
Left Left superior cava
superior
vena vena cava
cava
<4—— Pulmonary veins
Coronary sinus
: Inferior
Inferior vena
A vena cava B cava

17
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Q12.5: Howis double SVC formed?
Answer:
e Double superior vena cavais due to
o Persistence of left anterior cardinal vein
o Absence of formation of oblique vein

Q12.6: From where is IVC derived? ] i
: Right Hepato-cardiac
Answer: %= channel

oy
1. Inferior vena cavais derivedfrom i 65? g5 Sub=cardinal Vein
é-'—"Supracardinal Vein

.......
o

2. Right posterior cardinal vein

3. Right supra cardinal vein 31
4. Anastomosis between sub-cardinal and supra-cardinal vein 2 9"‘"'“;
5
6

o
O

.....
v,

. Rightsubcardinalvein 7

P e
. Anastomosis between the Right hepatocardiac channel and

sub-cardinal vein g‘gr';tl:a‘is\;:;'fr Left Posterior
Cardinal Vein

7. Right hepatocardiac channel

BIG QUESTION 13: What are the key steps in the development of gut, and what are the congenital defects
seen?

Broad Answer: Gut embryology begins with the formation of the primitive gut tube from the endoderm-lined yolk sac
during embryonic folding. The gut tube is divided into foregut, midgut, and hindgut, each giving rise to specific portions
of the gastrointestinal tract and associated organs. These regions are supplied by the celiac, superior mesenteric, and
inferior mesenteric arteries respectively.

DETAILED QUESTIONS

Q13.1: From which germ layer is the gut developed.
Answer:
e The foregut, midgut, and hindgut are formed from the endoderm.
o Extension of the midgut: Vitellointestinal duct
o Extension of hindgut: Allantois

Q13.2: What is the persistence of the proximal part of the vitellointestinal duct known as ?
Answer:
e Persistence of the proximal part of the vitellointestinal duct: Meckels diverticulum.

Q13.3: What is the persistence of the vitellointestinal duct known as?
Answer:
e Persistence of the Vitellointestinal duct: Meconium around the umbilicus.

Q13.4: What are the derivatives of hindgut, and their clinical significance?
Answer:

e Cloacais present in between the hindgut and allantois

e The mesodermin the middle extends and separates allantois from the hindgut

18
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0 Hindgut forms the rectum, anal canal
0 Allantois forms the urogenital sinus
— The cranial part of urogenital sinus: Urachus
— Urogenital sinus develops into the urinary bladder except trigone
» Trigone develops from absorbed part of mesonephric duct/Wolffian duct
— Obliterated urachus forms the median umbilical ligament

Umbilicus ———» ““ - L.
Umbilicus ——

Anterior
abdominal wall Opening in
urachus
Urachus leading to
bladder
(patent

e If urachusis not obliterated
o Urine from the urinary bladder comes out through the umbilicus
— Weeping umbilicus - due to the persistence of urachus
0 Meconium from umbilicus is due to the persistence of the Vitello intestinal duct.
0 Urine from the umbilicus is due to the persistence of urachus.

Q13.5: What are the steps and structures derived from the foregut?
Answer:
e Foregut: Esophagus, stomach and upto 2" part of duodenum
o Ventral mesentery: In front of foregut
o Dorsal mesentery: Behind foregut
e Mesentery: Double layer of peritoneum
o Connects parietal peritoneum to visceral peritoneum

Q13.6: What are the structures derived from ventral mesogastrium ?
Answer:
e Liver developsin the ventral mesentery
o Liver develops from hepatic bud from the foregut
e Derivatives of ventral mesogastrium
o Falciform ligament- in front of liver
0 Lesser omentum- between liver and stomach & 1st part of duodenum
o Right and left triangular ligaments
o Superior and inferior layer of coronary ligaments
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Q13.7: What are the structures derived from dorsal mesogastrium ?
Answer:
e Spleenis derived from dorsal mesentery
e Derivatives of dorsal mesentery
o Gastrophrenic ligament - between stomach and diaphragm
o Gastrosplenic ligament - between stomach and spleen
o Lienorenal ligament in the dorsal part of the spleen

o Greater omentum D)PYQ: FMGE 2022, 2023
Derivatives of . Derivatives of
ventral mesogastrium Diaphragm dorsal mesogastrium

|

1. Right and left
triangular ligaments

|

1. Gastrophrenic ligament

-

2. Superior and inferior
layers of coronary
Ligaments

2. Gastrosplenic ligament
3. Lienorenal ligament

4, Greater omentum

3. Falciform ligament
Bile duct

4, Lesser Omentum Posterior abdominal wall

Ligamentum teres hepatis
(Obliterated left umbilical vein)

Q13.8: What are the steps involved in the rotation of the gut?
Answer:
e Inthe 6 week of development:
o Foregut will rotate 90° in clockwise direction
0 Midgut will rotate 270° in anti-clockwise direction
0 Hindgut will not rotate
e The entire midgut comes out through the umbilical opening- physiological hernia
o Thenrotates 270°in anti-clockwise direction around the superior mesenteric artery
— Prearterial segment forms small intestine
— Post arterial segment forms large intestine
o Firstrotation: The pre-arterial segment rotates 90° anticlockwise
0 Second rotation: 90° rotation and regress back into the abdomen
o Third rotation -90° rotation,
o The cecum enters the right iliac fossa from the subhepatic region

Q13.9: What is physiological hernia?
Answer:

e Occursinthe 6" week.

e Reduces back by 10" week.

Q13.10: What is omphalocele?
Answer:
Failure of reduction of physiological hernia.

0)PYQ: FMGE 2022, 2023
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2. GENERAL HISTOLOGY

BIG QUESTION 1: Write about the histology of epitheliumin brief.

Broad Answer: The epithelium is a tissue composed of closely packed cells that cover body surfaces, line cavities, and
form glands. It is classified based on the number of layers (simple or stratified) and cell shape (squamous, cuboidal, or
columnar). Epithelial tissue serves various functions such as protection, absorption, secretion, and sensation.

DETAILED QUESTIONS

Q1.1: What are the types of epithelium broadly?
Answer:

1. Simple epithelium: Single layer of cells

2. Stratified epithelium: Multiple layers of cells

Q1.2: What are the types of epithelium based on the shape of the cell?
Answer:

1. Squamous

2. Cuboidal

3. Columnar

Q1.3: What are the key characteristics and locations of simple squamous epithelium? 'E)PYQ: NEET PG 2021)
Answer:
e Flattened cells and nuclei
e Seenin:
0 Alveoli
0 Body cavities

o Bowman's capsule AN
o Blood vessels Simple squamous epithelium

Q1.4: What are the key characteristics and locations of simple cuboidal epithelium?
Answer:
e Length and breadth of the cell are equal
e Round and central nucleus
e Seenin:
o Thyroid follicles

o Kidney tubules 2
o Germinal epithelium of ovary Simple cuboidal epithelium
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Q1.5: What are the key characteristics and locations of simple columnar epithelium?
Answer:
e Length of the cellis longer than its width
e Oval shaped nucleus
e Seenin:
o Stomach
0 Largeintestine
o Uterus

Q1.6 What is the use of microvilli on simple columnar epithelium? Where are they seen?
Answer:
e Simple coloumnar epithelium with microvilli: increases the surface area of absorption
e Seenin:
o Intestine
o Gallbladder

Q1.7 What is the use of cilia on simple columnar epithelium? Where are they seen?
Answer: e -
e Simple ciliated columnar epithelium - Helps in movement e
e Seenin:
o Fallopian tube
o Eustachiantube
o Middleear
o Ependyma of ventricles

BIG QUESTION 2: Write briefly about stratified squamous epithelium. 0)PYQ: NEET PG 2024)
Broad Answer:
e Cellsinthe lower layer: Cuboidal/columnar
e Cellsin the middle layer: Polygonal
e Cellsin the topmost layer: Flattened

DETAILED QUESTIONS

Q2.1: What are the types of stratified squamous epithelium?
Answer:

1. Keratinized stratified squamous epithelium

2. Non keratinized stratified squamous epithelium

Q2.2: Where is keratinized stratified squamous epithelium seen?
Answer:

1. Skin (thick skin)

2. Anal canal (lower part)

3. Filiform papillae of tongue
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Q2.3: Where is non-keratinized stratified squamous epithelium seen?
Answer:

. Skin (Thin Skin)

. Oral cavity

. Tongue

. Tonsils

. Esophagus

. Vagina

o Ul AW N -

Q2.4: Where is stratified cuboidal epithelium seen?
Answer: Ducts of exocrine and sweat glands

Q2.5: Where is stratified columnar epithelium seen?
Answer:
e Membranous urethra
e Penileurethra

Q2.6: Where is pseudostratified epithelium seen? @
Answer: Falsely appearing as multilayered due to uneven arrangement of nuclei.

e Seenin:
o Trachea and bronchi (pseudostratified ciliated epithelium)

Q2.7: Write ashort note on transitional epithelium.
Answer:
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e The topmost layer consists of umbrella cells that cover the cells beneath them
e Seenin:

o Bladder

o Ureter

0 Prostaticurethra

BIG QUESTION 3: Describe briefly about the histology of different types of cartilage.

Broad Answer: Cartilage is a specialized connective tissue composed of chondrocytes embedded in an extracellular
matrix and is classified into three types: hyaline, elastic, and fibrocartilage. Hyaline cartilage, found in the nose,
trachea, and articular surfaces, has a glassy matrix rich in type Il collagen. Elastic cartilage, present in the ear and
epiglottis, contains abundant elastic fibers, while fibrocartilage, found in intervertebral discs and pubic symphysis, has
dense bundles of type | collagen for tensile strength.

DETAILED QUESTIONS
Q3.1: What are the characteristics and locations of hyaline cartilage? ') PYQ: FMGE 2020, 2021
Answer:

e Chondrocytes are arranged in groups
e Ground glass appearance
e Seenin:

o Embryonic cartilages
Articular cartilages
Costal cartilages
Epiphyseal cartilage
Respiratory cartilage
Thyroid cartilage
Cricoid cartilage
Base of Arytenoid

O O O O O o o

Q3.2: What are the characteristics and locations of elastic cartilage?
Answer:
e Chondrocytes are arranged in groups
e Elastic fibers are seen in the matrix
e Seenin:
o Eustachiantube

ol

Ear lobe . ﬁm '“O_, ,;

0
o Corniculate cartilage
o Cuneiform cartilage
o Apexof arytenoid

o Epiglottis

Q3.3: What are the paired and unpaired cartilages in the larynx?

Answer: Cartilages of larynx:
I. Unpaired:
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e Thyroid cartilage
e Cricoid cartilage
e Epiglottis

II. Paired:
e Arytenoid
e Corniculate
e Cuneiform

Q3.4: What are the characteristics and locations of fibrous cartilage?
Answer:
e Chondrocytes are arranged in rows
e Seenin:
0 Meniscus
0 Articulardisc
0 Glenoid labrum
o Intervertebral disc
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3. TYPES OF JOINTS AND EPIPHYSIS

BIG QUESTION 1: What are the types of joints in the human body?

Broad Answer: Joints are classified structurally into fibrous, cartilaginous, and synovial types. Each category has

specific subtypes based on the type of tissue and movement permitted.

DETAILED QUESTIONS
Q1.1: How are joints broadly classified?
Answer: Joints are classified based on the type of tissue uniting the articulating bones into:
o Fibrous joints
o Cartilaginous joints
o Synovial joints
Types of Joints
v v v
Fibrous joints Cartilaginous joints Synovial joints
[ ]
+
1. Sutures 1. Primary (synchondrosis) 1. Ball & socket joint
2. Gomphosis 2. Secondary (symphysis) 2. Hingejoint
3. Syndesmosis 3. Saddlejoint
4. Ellipsoid joint
5. Condpylar joint
6. Planejoint
7. Pivot joint
Q1.2: What are the types and subtypes of fibrous joints?
Answer:
Type of Fibrous Joint Description Examples
Sutures Found only in the skull. Bones are united by Coronal, sagittal, lambdoid

short collagen fibres immovable joint

Syndesmosis Bones connected by a sheet of fibrous tissue. Inferior tibiofibular joint, Schindylesis
Joint is with the help of interosseous Middle radio-ulnar joint, Sacroiliac
membrane joint.
Gomphosis Peg-in-socket joint. Between tooth and alveolus
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Fibrous Joints

v \ v
Sutures Gomphosis Syndesmosis

Gomphosis m B
(Dento-alveolar joint) e

)
o r Syndesmosis

Schindylesis
Interosseous

ligaments R [ >

S WY
\‘,",_: ~——/» Sphenoidal

i/ rostrum
171 u‘\"l

\
\ R
|
Ky o/
J

S o Sacrum |,/  Schindylesis (ridge"‘_‘ g

; 1\ ) and groove) ||

‘ﬁg-‘?‘ \ Synovial joint d &

P _ﬁ_;‘r,\ 5 Vi Vomer
A\ U= '

Syndesmosis \o
Hip bones '»,W,"
. : . hindylesis i ial f
 Middle Radioulnar Joint Schindylesis Is special type o
. L . suture between rostrum of
o |nfer10r TIbIOﬁbUlar JO]I’lt Sphenoid bone and alae of
« Sacro-iliac joint Vomer.
Q1.3: What are the types and subtypes of cartilaginous joints? @ PYQ: NEET PG 2023
Answer: '
Type of Cartilaginous Joint | Other Name Characteristics Examples

Primary cartilaginous joint | Synchondrosis | United by hyaline cartilage,

e Between epiphysis and diaphysis
temporary (fuses later)

of long bone

e Costochondral joint: Between rib
and costal cartilage

¢ Spheno-occipital joint.

Secondary cartilaginous Symphysis United by fibrocartilage, | Intervertebral disc, pubic symphysis,
joint

permanent, slight movemen | manubriosternal joint

Xiphisternal joint, Xiphisternal joint

¢ Symphysis menti: It is not considered as a secondary cartilaginous joint

Fibrocartilaginous joint

Costochondral junctions

Synovial joint (two compartments)

and intra articular ligament
Sternal angle

Manubriosternal joint
(symphysis)

Radiate sternocostal ligaments

Sec. Cartilaginous joint/Symphysis
Pri. Cartilaginous joint/Synchondrosis o » dhanubgiestematolhts

« Between epiphysis and diaphysis of long bone * Xiphisternal joint
« Costochondral joint

* Spheno- occipital joint

¢ Intervertebral disc
« Public symphysis
 Sacro-coccygeal joint

All symphyses occur in the midline (mandibular, manubriosternal, pubic and intervertebral) and all except the mandibular symphysis occur in

the postcranial skeleton and resist synostosis. The mandibular symphysis (symphysis menti) is histologically different from the other symphyses;
however, the widespread use of this descriptive term ensures that it remains, perhaps inappropriately, within this category.
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BIG QUESTION 2: What are synovial joints and what are their characteristics and classifications?
Broad Answer: Synovial joints are freely movable joints characterised by a joint cavity filled with synovial fluid, lined
by a synovial membrane and enclosed in a fibrous capsule. They are classified based on shape and movement.

DETAILED QUESTIONS

Q2.1: What are the essential features of a synovial joint?
Answer:
o Articular cartilage (usually hyaline): Covers the articulating bone surfaces.
o Joint cavity: Space between the bones filled with synovial fluid.
¢ Synovial membrane: Lines the inner surface of the capsule and secretes synovial fluid.
o Fibrous capsule: Outer tough layer providing strength.
¢ Ligaments: Reinforce and stabilise the joint.
¢ Bursae (in some joints): Fluid-filled sacs to reduce friction.
¢ Meniscior articular discs (in some joints): Pads of fibrocartilage improving fit and stability.

Q2.2: What is the blood and nerve supply to synovial joints?
Answer:
o Bloodsupply: By articular arteries forming anastomoses around the joint.
o Nerve supply: Hilton’s Law: The nerve supplying the muscles that act on a joint also supplies the joint and the
skin overlying the insertion.

Sternoclavicular
joint: Saddle Joint

Q2.3: What are the types of synovial joints seen in upper limb?
Acromioclavicular

joint: Plane Joint

Shoulder joint/Glenohumeral
joint: Ball & Socket joint

Answer:
¢ Sternoclavicular joint: Saddle joint
e Acromioclavicular joint: Plane joint
¢ Shoulder joint/ Glenohumeral joint: Ball and socket joint
¢ Elbow joint: Hinge joint
e Radio-ulnar joint: Elbow joint: Hinge joint
0 Superior: Pivot joint

: : Sup: Pivot Joint
0 Middle: Syndesmosis 3

o Inferior: Pivot joint Radio-ulnar joint Middle: Syndesmosis

e Wrist joint/ radiocarpal joint: Ellipsoid joint Inf: Pivot Joint
e Carpometacarpal joint: Saddle joint Wrist - joint/Radiocarpal joint: Ellipsoid joint
¢ Metacarpophalangeal joint: Ellipsoid joint y'd

Carpometacarpal joint: Saddle joint

Metacarpophalangeal joint: Ellipsoid joint

¢ Interphalangeal joint: Hinge joint ///]r’
gﬁ‘ ;’—j-{‘gh—b Interphalangeal joint: Hinge joint
Q2.4: What are the examples of synovial joints seenin lower limb?
Answer: Lower limb
¢ Hipjoint: Ball and socket joint
o Kneejoint:
0 Femurand tibia: Condylar joint
o Femurand patella: Saddle joint
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o Tibiofibular joint:
o Superior: Plane joint
o Inferior: Syndesmosis
¢ Ankle joint: Hinge joint
¢ Metatarsophalangeal joint: Ellipsoid joint
¢ Interphalangeal joint: Hinge joint
¢ Talocalcaneonavicular joint: Ball and socket joint
¢ (Calcaneo-navicular joint: Saddle joint

Hip joint: Ball & Socket Joint

Femur & Tibia: Condylar Joint
Knee Joint ~|:

Femur & Patella: Saddle Joint

Sup: Plane Joint
Tibio-Fibular {

sigink Inf: Syndesmosis

4
5" Ankle Joint: Hinge Joint
|
ﬁ;h’ Metatarsophalangeal joint: Ellipsoid joint
Interphalangeal joint: Hinge joint
Q2.5: What are the joints seen in the ear?
Answer:

¢ Incudomalleolar joint: Saddle joint
¢ Incudostapedial joint: Ball and socket joint

Incudomalleolar
joint: Saddle joint

Malleus

joint: Ball &
Joint

29
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'9)PYQ: FMGE 2021, 2022

Calcaneo-cuboid joint:
Saddle joint

Talocalcaneonavicular
joint: Ball & Socket joint

') PYQ: INICET 2023
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Q2.6: What are the types of joints involved in formation of thoracic wall?
Answer:

e Costovertebral joint: Plane joint

e 1" Chondrosternal joint: Fibrous joint

¢ Remaining chondrosternal joint: Plane joint

Costovertebral Joint:
Plane Joint

1%t Chondrosternal
joint: Fibrous joint

Remaining Chondrosternal
joint: Plane Joint

ith

)
W1

e

-

5
2
5=

Q2.7: What synovial joints are present among the cervical vertebrae?

Answer:
¢ Atlanto-axial joint: Pivot joint
¢ Atlanto-occipital joint: Elliptical joint

Occiput

Odontoid

Atlanto-Occipital Joint Atlanto-Occipital joint: Ellipsoid Joint

Atlas

Atlanto-Axial Joint: Pivot Joint

Atlanto-Axial Joint

Axis

BIG QUESTION 3: What is an epiphysis and what are its types?
Broad Answer: An epiphysis is the end part of a long bone, initially growing separately from the shaft and later fusing
through a secondary ossification centre. It contributes to the articulation and growth of the bone.

DETAILED QUESTIONS

Q3.1: What is an epiphysis?
Answer:
e |tistheend partof along bone.
e |t develops from asecondary centre of ossification.
e |tisresponsible for articulation and growth in bone length.

Q3.2: What are the types of epiphysis? 'P)PYQ: FMGE 2023 ]

Answer: '9)PYQ: NEET PG 2023
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Type

Description

Example(s)

Pressure epiphysis

Takes part in joints and transmits weight

1. Head of humerus
2. Head of femur
3. Condyles

Traction epiphysis

Does not form part of joint; site of muscle
attachment
Formed due to the pull of the muscle

Trochanters of femur, tubercles of
humerus, epicondyles

Atavistic epiphysis

Bone that was once separate in ancestors, now
fused to main bone

Coracoid process of scapula
Os trigonum

Aberrant epiphysis

Epiphysis that is not always present; often a
variant

Head of first metacarpal, base of
remaining metacarpals

YOURWISH
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4. Neuroanatomy

BIG QUESTION 1: What are the anatomical features, extent, coverings, and modifications of the spinal

cord and cerebrospinal fluid system?
Broad Answer:

e The spinal cord extends from the foramen
magnum to the lower lumbar region and is
surrounded by three meninges.

e |t contains two enlargements and terminates at
L1inadults.

e The pia mater forms special extensions like the
filum terminale and ligamentum denticulatum.

e (SF is present in the subarachnoid space, ideal
for lumbar puncture, and flows through the
ventricles and central canal of the spinal cord.

DETAILED QUESTIONS

Nucleus Dorsalis
(Clarke's Column)

Nucleus Proprius

Dorsal Horn

(Sensory) Substantia Gelatinosa

Laleral Horn

(Autonomic) Intermedio- lateral Nucleus

Ventral Horn

(Motor) Lateral Nucleus

Intermediate Nucleus
Medial Nucleus

Transverse section of spinal cord

Q1.1: What is the extent of the spinal cord in adults and infants?

Answer:
e Adult: C1 to lower border of L1
e Infant: C1toupper border of L3

Q1.2: What are the spinal cord enlargements and their levels?

Answer:
e Cervical enlargement: C4to T2
e Lumbarenlargement: L2 toS3
e Note: Extents are in terms of spinal segments

Pons
—— Medulla oblongata

Cervical Enlargement
(C4t0 T2)

Lumbar Enlargement (L2 to S3)

' Conus medullaris

Filum terminale

Q1.3: What is the termination point of the spinal cord and subarachnoid space in adults?

Answer:
e Spinal cord: Middle third of the body of L1 vertebra
e Subarachnoid space: Ends at S2

Q1.4: What is the significance of the subarachnoid space?
Answer:

e Located between arachnoid and pia mater

e Contains CSF

o |dealssite for lumbar puncture (done between L3 and L4)

32

Page 33




Neuroanatomy

YOURWISH
Q1.5: What are the modifications of the pia mater in the spinal cord?
Answer:
Structure Description
Filum Terminale Fine thread-like extension from conus medullaris to coccyx
Linea Splendens Pia mater extension into the anterior median fissure
Ligamentum Denticulatum Tooth-like extensions of pia on either side (2 total), 21 projections each side

Anterior median fissure

Pia Matter
Subarachnoid Space ends at S,
Arachnoid Mater & Dura Mater

Conus Medullaris

Pia mater

Denticulate

[ [R, W ligaments
Lumbar Puncture

_— Dorsal root
L3/L4

y o5
N ZA \ Ventral root
Filum Terminale ‘ ) RN \ Archnoid mater
(Modification of Pia Mater) ) ‘ \ (reflected)
Coccyx V4 1) ‘\X\ «——Dura mater (reflected)

Q1.6: What is the terminal point of the spinal cord?

Answer:
e Spinal cord — Ends in Conus medullaris (cone-shaped structure) —» At L1.
e Pia mater extends downward — Filum terminale (modification of the pia mater) — Divided into:
0 Filum Terminale internus — made up of pia mater.
o Filum Terminale externus - merge of all 3 meninges.
e Arachnoid and dura mater descend — Merge with the pia mater at 52 (lower border)
e Duramater continues down along with the pia mater — Upto the level of coccyx.

BIG QUESTION 2: What are the structural features of brain ventricles and cerebrospinal fluid flow, and
what is their clinical relevance?
Broad Answer:
e The brain has four ventricles (two lateral, third, and fourth), which produce and circulate CSF.
e CSF flows from lateral ventricles — foramen of Monro — 3" ventricle — aqueduct of Sylvius — 4th ventricle
central canal and subarachnoid space.
e Anyblockage (e.g., aqueductal stenosis, Dandy-Walker syndrome) leads to hydrocephalus.
e Each ventricle has specific horns and anatomical landmarks, including the choroid plexus, fornix, thalamus, and
hippocampus.
«— Cerebrum/Telencephalon
DETAILED QUESTIONS
<«<—Diencephalon/ Thalami

&~ Mesencephalon/Midbrain

Q2.1: What are the ventricles of the brain and their embryological locations? e Pas

Answer: «—Medulla
e Lateral ventricles — intelencephalon
<«—Spinal Cord

e 3“ventricle — in diencephalon .)ii‘
o 4"ventricle - in rhombencephalon <L
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Q2.2: How does CSF flow through the ventricles?

Answer:

Lateral ventricle

o

Foramen of Monro

;
3" ventricle

o

Aqueduct of Sylvius

.
4" ventricle

\

Foramina of Luschka (lateral) and Magendie (medial)

"

Central canal of spinal cord and subarachnoid space

Foramen of MONRO

Aqueduct of SYLVIUS/
Cerebral Aqueduct

Central Canal of
Spinal Cord

Q2.3: Where is CSF formed and drained?

Answer:

e Formation: Choroid plexus in lateral ventricles

e Drainage:

o Viaarachnoid granulations

o Intodural venous sinuses

0 Mainlyinto superior sagittal sinus

Lateral Ventricle
(telencephalon)

3" Ventricle
(diencephalon)

4" Ventricle
(Rhombencepalon)

Foramen of LUSCHKA
Foramen of MEGANDIE

Q2.4: What are the horns and important anatomical relations of the lateral ventricle?

Answer:
Horn Anatomical Features
Anterior In frontal lobe
Superior In parietal lobe
Posterior Roof & lateral wall: Tapetum fibres
e Bulb of posterior horn : Forceps
major
e Calcaravis: Calcarine sulcus).
Inferior Roof: Tail of caudate nucleus; Floor: Hippocampus
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Q2.5: What are the clinical conditions related to CSF obstruction?

Answer:

Anterior
Horn

Superior Horn

Inferior Horn

Stria terminalis Tail of caudate nucleus

Tapetum

Optic

radiation
Inferior
longitudinal
fasciculus

Hippocampus
Collateral eminence

Collateral sulcus

Condition

Cause

Aqueductal stenosis

Blockage of aqueduct of Sylvius (cerebral aqueduct) — dilated
3" ventricle

Most common cause of congenital hydrocephalus: Congenital
Aqueductal stenosis

Normal

Dandy-Walker Malformation ventricle

Atresia of foramina of Luschka and Magendie — dilated 4"

')PYQ: FMGE 2022

Hydrocephalus

Increased CSF pressure due to obstruction or impaired drainage

Q2.6: What are the anatomical boundaries and walls of the 3™ ventricle?

Answer:
Wall Structures

Anterior Anterior commissure

wall Lamina terminalis

Posterior Pineal gland (below splenium)

wall Posterior commissure (below pineal gland)
Habenular commissure (above pineal gland)
Aqueduct of Sylvius

Floor Optic chiasma
Infundibulum (between optic tracts)
Tuber cinereum
Mammillary body
Posterior perforated substance
Tegmentum

Lateral Thalamus

wall Hypothalamus

35
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Choroid plexus & Roof
Habenular Comm.
Pineal Gland

Post. Post-Wall
Commissure

Aqueduct

Ant. Wall
Ant. Comm

Lamina Terminalis
No BBB Remnant
of Ant. Neuropore

Optic Chiasmajz{ Z
Infundibulum ‘

Mamillary Body

Posterior Perforated Substance

\wltum

FLOOR
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BIG QUESTION 3: What are the internal structures of the brain seen in coronal, sagittal, and transverse
sections?
Broad Answer:
e Brain sections (coronal, sagittal, and transverse) reveal key anatomical structures such as ventricles,
commissures, nuclei, tracts, and fiber pathways.
e These include the corpus callosum, fornix, thalamus, internal capsule, geniculate bodies, and midbrain/medulla
components like red nucleus and substantia nigra.
e The sections also show connectivity between hemispheres, sensory and motor integration, and ventricular
boundaries.

DETAILED QUESTIONS

Q3.1: What structures are visible in the coronal section of the brain?
Answer:
e Lateralventricles (in telencephalon)
0 Openintothe 3rd ventricle via foramen of Monro
e Commissural fibers (connect both hemispheres):

o Corpus callosum (roof of lateral ventricle) Caudate nucleus

N

e Septum pellucidum (between lateral ventricles) Medial wall L
e Fornix (below septum pellucidum) §:{,’j‘§;um / .
. ¢ i Choroid\ L
o Floor of lateral ventricle: 4 >8
i plexus
o Caudate nucleus R
Thalamo-striate vein )

Thalamo

(0]
o Choroid plexus
o Thalamus Substantia nigra

Q3.2: What are the parts and functions of the corpus callosum?

Answer:
P t C t, Tapetum
ar onnections Fibers of Forceps major Optic radiation
. G
Rostrum Anterior-most
K ©
; . S 2
Genu Connected to frontal lobe via forceps minor 3 g
Sl Cavity'of
Body Sends lateral fibers: Tapetum posterior horn posterior fiorn
Calcar avis
Splenium Connected to occipital lobe via forceps major ¥ Calcarine sulcus

Q3.3: Whatis the structure and role of the fornix?
Answer:
e Begins from the hippocampus
e Endsat the mamillary body
e Right and left fornices connected via hippocampal commissure

Mammillary
e Forms roof of 3“ventricle (with choroid plexus) body

e Forms medial wall of lateral ventricle (with septum pellucidum)
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Q3.4: What is the anatomical layout seen in sagittal sections?
Answer:
e 3“ventricle connects to 4" ventricle via aqueduct of Sylvius
e Thalamus & hypothalamus form lateral wall of 3* ventricle
e Fornix & choroid plexus form roof of 3" ventricle
e Corpus callosum (rostrum, genu, body, splenium)
e Septum pellucidum below corpus callosum
e Anterior commissure below rostrum
e |amina terminalis below anterior commissure
o Forms anterior wall of 3" ventricle
o Isacircumventricularorgan (no BBB)
0 Remnant of anterior neuropore

Q3.5: What are the main features seen in transverse sections of brain regions?

YOURWISH

Answer:
Region Key Structures

Midbrain (superior colliculus) Red nucleus, CN Il (ventral origin), tectum, tegmentum, cerebral
peduncle, substantia nigra

Midbrain (inferior colliculus) CN IV (dorsal origin, internal decussation)

Pons Forceps minor & major, tapetum fibers from corpus callosum

Medulla Pyramid (corticospinal tract), Olive (inferior olivary nucleus), 4th
ventricle behind

Frontal lobe

Internal Capsule
External Capsule
Extreme Capsule

CLAUSTRUM
INSULA

Forceps minor

—>Tapetum (

Forceps major

Occipital lobe

Q3.6: What is the role of the limbic system and how is the Papez circuit organized?
Answer:
e Thelimbic system plays a role in emotion, behavior, memory, and learning.
e |tisinvolved in forming the Papez circuit, a major memory-emotion pathway.
e Pathway:
Hippocampus
\)
Fornix
\)

Mammillary body
\)
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Mammillothalamic tract
d;

Anterior nucleus of thalamus

Cingulate gyrus  Anterior nucleus
of thalamus

Anterior commissure
Mamillothalamic tract

Hippocampal
formation
Entorhinal Cortex

Manmillary bodies © Amygdala

Q3.7: What are the parts of the internal capsule and their anatomical relations?

Answer:
Part Medial Relation Lateral Relation
Anterior limb Caudate nucleus Lentiform nucleus
Genu - -
Posterior limb Thalamus Lentiform nucleus
Retrolentiform part Lateral geniculate body Posterior to lentiform
Sublentiform part Medial geniculate body Below lentiform nucleus

Constituent Fibers of Internal Capsule

Anterior thalamic radiation
Frontopontine fibers

Head of caudate nucleus —# c

Corticonuclear tract

Corticospinal tract

(upper limb & trunk) /——}
Thalamus —%

Corticospinal tract. T

(lower limb)

Superior thalamic radiation

Corticorubal tract

|

<_..-_ Parietopontine, temporopontine &
! occipitopontine fibers

Acoustic radiation

Medial geniculate body

Lateral geniculate body Optic radiation

Q3.8: What tracts pass through different parts of the internal capsule?

Answer:

Tract Part of Internal Capsule Function
Corticonuclear tract Genu Supplies motor fibers to cranial nerves
Corticospinal tract Anterior 2/3" of posterior limb Supplies upper and lower limb muscles
Auditory radiation Sublentiform part Hearing (from medial geniculate body)
Optic radiation Retrolentiform part Vision (from lateral geniculate body)
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Q3.9: What are the geniculate bodies and their related fiber pathways?

Answer:
Geniculate Body Function Pathway
Medial geniculate body Auditory pathway Sublentiform fibers — auditory cortex
Lateral geniculate body Visual pathway Retrolentiform fibers — visual cortex
e Mnemonic:

0 Mfor Music = Medial =Auditory
o LforLight =Lateral = Visual

Q3.10: What is the blood supply of the internal capsule?

Answer:
Part Superior Part Inferior Part
Anterior limb Striate branches of MCA Recurrent artery of ACA (Heubner/Medial striate)
Genu Striate branches of MCA ICA + Posterior communicating artery
Posterior limb Striate branches of MCA Anterior choroidal artery (from ICA)
Retrolentiform Anterior choroidal artery

e Striate branches of MCA = Lateral striate artery / Charcot’s artery
e Recurrent artery of ACA= Medial striate artery / Recurrent artery of Heubner
Posterior limb

Retrolentiform part
Genu

Anterior
limb Anterior choroidal a.

By striate branches
of middle cerebral a.
By branch from internal carotid

By recurrent branch & post. communicating arteries
of anterior cerebral a.

Q3.11: What s the clinical significance of the internal capsule?

Answer:
Tract Affected Effect of Lesion
Corticonuclear (Genu) Weakness of face and cranial nerve function
Corticospinal (Post. limb) Contralateral hemiplegia (upper & lower limbs)

Q3.12: The structure indicated in the image originates from:
A. Mamillary body ’
B. Hippocampus
C. Thalamus

D. Amygdala

Answer: B. Hippocampus

e Thefornix arises from the hippocampus and terminates at the mamillary body.
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Q3.13: Which pathway provides afferents to the mamillary body?
A. Fornix

B. Thalamus

C. Pituitary gland

D. Corpus callosum

Answer: A. Fornix
e Thefornix connects the hippocampus to the mamillary body as part of the Papez circuit.

BIG QUESTION 4: What are the fiber types in brain white matter and their anatomical examples?
Broad Answer:
e Brain white matter consists of axonal bundles classified into association, commissural, and projection fibers,
depending on their direction and connectivity.
e Each type of fiber connects different parts of the brain — either within the same hemisphere, between the
hemispheres, or between the brain and spinal cord.
e (Certain tracts like the fornix and internal capsule contain combinations of these fibers.

DETAILED QUESTIONS

Q4.1: What are the types of white matter fibers in the brain?

Answer:
Fiber Type Function

Association fibers Connect different parts within the same hemisphere (anteroposteriorly)

Commissural fibers Connect the right and left hemispheres

Projection fibers Connect the brain with spinal cord (vertical fibers)
Q4.2: What are the examples of association fibers? ') PYQ: NEET PG 2021
Answer:

Fiber Connection

Short association fibers Connect adjacent gyri (e.g., arcuate fasciculus)

Superior longitudinal fasciculus Frontal — Occipital lobe

Inferior longitudinal fasciculus Temporal — Occipital lobe

Uncinate fasciculus Connects Broca's area (44, 45) <« Auditory area (41, 42)

Cingulum Surrounds corpus callosum

Arcuate fasciculus Connects Broca's area and Wernicke's area
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Q4.3: What are examples of commissural fibers and their function?
Answer:
e Corpus callosum: Largest commissural fiber; connects both hemispheres
e Anterior commissure: Connects temporal lobes
e Hippocampal commissure: Connects both fornices
o Posterior commissure & habenular commissure: Involved in pupillary reflexes

Q4.4: What are projection fibers and their pathways?
Answer:
e Connect brain — spinal cord, pass through:
o Coronaradiata
o Internal capsule
o Tracts
e Examples:
o Corticospinal tract
o Corticonuclear tract

Q4.5: What is the fiber composition of the fornix?
Answer:
e Fornix contains:
0 Association fibers > Commissural fibers > Projection fibers

Q4.6: Fornix consists of which type of fibers?
A. Association and commissural fibers

B. Association and projection fibers

C. Commissural and projection fibers

D. Association fibers

Answer: A. Association and commissural fibers
e Fornix mainly consists of association fibers, with some commissural and projection components.
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BIG QUESTION 5: What are the major ascending and descending spinal cord tracts and their clinical
significance?
Broad Answer:

e Thespinal cord contains both ascending (sensory) and descending (motor) tracts.

e Major ascending tracts include the spinothalamic, dorsal column, and spinocerebellar tracts, while descending

tractsinclude the corticospinal (pyramidal) tract.
e FEach tract carries specific modalities such as pain, touch, proprioception, and motor control.
e Clinical syndromes like Brown-Séquard syndrome help localize lesions based on tract functions.

DETAILED QUESTIONS

Q5.1: What are the components and functions of the pyramidal (corticospinal) tract?
Answer:
e Origin: Motor cortex
0 Area4 (Primary motor): 30%
0 Area6 (Premotor): 30%
o0 Area3,1,2 (Sensory): 40%
e FromBetzcells
e Pathway:
Cerebrum
\
Diencephalon
\J
Internal capsule (anterior 2/3 of posterior limb)
)
Midbrain
)
Pons
)
Medulla

e Decussation (crossing):

0 90-95% fibers — cross in medulla — lateral column — lateral corticospinal tract

o 5-10% fibers — remain uncrossed — anterior column — anterior corticospinal tract.
e Hence, 100% of pyramidal tract fibers decussate

Betz

Premotor are (area 6) - 30%
cells

Primary motor area (area 4) - 30%
Primary sensory area (area 3,1,2) - 40% }

Corticospinal tract

——> Pyramidal decussation

Ant. C.S.T
(10-15% uncrossed)

Late C.S.T
(85-90% Crossed)

W
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Q5.2: What are the clinical signs of corticospinal tract injury?

Answer:
Site of Injury Effect
Before decussation Contralateral hemiplegia
After decussation Ipsilateral hemiplegia
Hemisection (Brown-Séquard) Ipsilateral hemiplegia

Q5.3: What sensations are carried by the spinothalamic tract and how is it organized?
Answer:
e Entersviadorsal root ganglion
e Relaysin substantia gelatinosa

Joining
e Crosses and ascends via: S T T,
0 Lateral spinothalamic: Pain, temperature Anterior Spinothalamic Tract

0 Anterior spinothalamic: Crude touch, pressure

DRG

e Brainstem:

o Lateral — Spinal lemniscus Pain, temperature
o Anterior — Joins medial lemniscus Crude touch, pressure

e EndsinVPLnucleus of thalamus

Q5.4: What are the features and pathway of the dorsal column tract?
Answer:

e Entersviadorsal root ganglion

e Dividesinto:

o Fasciculus gracilis (lower limb) Medial

. . lemniscus N
o Fasciculus cuneatus (upper limb)

e Endsin nucleus gracilis and nucleus cuneatus (medulla) Paseiculus Gracis
e Second-order neurons cross — medial lemniscus — VPL of thalamus
e Modalities: ‘

o Fine touch @-Eale

H l\‘!‘\,‘ﬁ ‘I:
V.Ibrat.lon @—) Fasciculus l \l NI 1

Y Gracilis
0 Proprioception
0 Stereognosis

Q5.5: What is Brown-Séquard syndrome and how are spinal tracts affected?

VPL nucleus of thalamus
Spinal lemniscus

Lateral Spinothalamic Tract

CN =¥ Medul

Fasciculus Cuneatus

') PYQ: INICET 2022

Answer:
Tract Affected Side of Deficit Sensation/Function Lost
Dorsal column Ipsilateral Fine touch, vibration, stereognosis,
proprioception
Spinothalamic tract Contralateral Pain, temperature, crude touch, pressure
Corticospinal tract Ipsilateral Motor weakness/hemiplegia
43
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Site of hemisection
(LMN lesion)
\
Below the lesion
loss of vibration and
position sense, UMN lesion ~
S

Loss of pain and
temperature

BIG QUESTION 6: What are the Brodmann areas of the cerebral cortex and their clinical correlations?
Broad Answer:
e Brodmann areas are regions of the cerebral cortex defined by cytoarchitecture and associated functions.
e Specific areas govern motor control, sensory processing, vision, speech, and auditory functions.
e Lesions in these areas result in distinct neurological deficits like aphasia. These areas are located on the
superolateral, medial, and inferior brain surfaces.

DETAILED QUESTIONS
Q6.1: What are the key Brodmann areas on the superolateral surface and their functions?
Answer: D) PYQ: INICET 2021 IKf) PYQ: NEET PG 2022 JR4) PYQ: FMGE 2020, 2021
Area Location Function
41, 42 Superior temporal gyrus (Heschl's gyrus) Primary auditory area
22 Superior temporal gyrus (posterior) Auditory association area (Wernicke)
8 Middle frontal gyrus Frontal eye field (horizontal gaze)
4 Pre-central gyrus Primary motor area
6 In front of area 4, all 3 frontal gyri Pre-motor area
44, 45 Inferior frontal gyrus Broca's speech area (motor speech)
40 Supramarginal gyrus Part of Wernicke's area (sensory)
39 Angular gyrus Visual language, reading
3,1,2 Post-central gyrus Primary somatosensory area
5,7 Superior parietal lobule Somatosensory association area
17 Around calcarine sulcus Primary visual area
18, 19 Around area 17 Visual association areas
44
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Central sulcus
of ROLANDO
Pre Central gyrus Post Central
gyrus
Superior Parietal lobule
Calcarine
sulcus
Q6.2: What are the features of Broca’s and Wernicke’s speech areas and related aphasias?
Answer:
Area Location Location Lesion — Aphasia Type
Broca's (44, 45) Inferior frontal gyrus Motor speech Broca's/Expressive/Agrammatic
Wernicke's (22) Superior temporal gyrus (post.) | Sensory speech Wernicke's/Fluent/Receptive
Q6.3: What are the associated tracts between speech and auditory areas? ) PYQ: FMGE 2021, 2022

Answer:

e Arcuate fasciculus: Connects Broca’s — Wernicke’s area
e Uncinate fasciculus: Connects Broca’s — Auditory area
e Cingulum: Around corpus callosum

Q6.4: What are the clinical types of aphasia and their anatomical basis?

Answer:
Type Affected Area Clinical Features
Broca's aphasia Area 44/45 Non-fluent, expressive, understanding intact
Wernicke's aphasia Area 22 Fluent, meaningless speech, comprehension poor
Conduction aphasia Arcuate fasciculus lesion Poor repetition, intact comprehension & fluency
Global aphasia Broca's + Wernicke's + Arcuate Severe communication impairment
fasciculus

Q6.5: What are the important Brodmann areas on the medial surface of the brain?

Answer:

e Cingulate sulcus: In front of corpus callosum — forms cingulate

gyrus

e Paracentral lobule: Surrounded by branches of cingulate sulcus  sulcus
0 Represents lower limb & perineum
0 Highest center for urination & defecation

e Area28 (Uncus/Parahippocampus): Smell-mediated sexual

behavior

Represent Perineum
and lower limb

Highest center for
urination and
defecation

Cingulate

Para Hippocampus/ Area 28
Uncus
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BIG QUESTION 7: What is the anatomy and function of basal ganglia, and what are the effects of its

lesions?
Broad Answer:

e The basal ganglia are subcortical grey matter structures that regulate voluntary motor control, procedural

learning, and emotion.

e Theyinclude nuclei from the telencephalon, diencephalon, and midbrain.
e Lesions in specific components of the basal ganglia cause characteristic movement disorders like Parkinsonism,

chorea, athetosis, and hemiballismus.

DETAILED QUESTIONS

Q7.1: What are the components of the basal ganglia and their embryological origin?

Answer:

Component

Location

Corpus striatum
e (Caudate nucleus
e Lentiform nucleus
o Putamen
0 Globus pallidus internus & externus

Telencephalon

Subthalamic nucleus

Diencephalon

Substantia nigra

Mesencephalon

Q7.2: What is the neostriatum composed of?
Answer: Neostriatum = Caudate nucleus + Putamen

Q7.3: What is the function of basal ganglia in motor control?

Answer:

e |nitiates, modulates, and fine-tunes voluntary motor activity

e Inhibits unwanted movements

e Works viaindirect and direct pathways in motor circuit loops

Q7.4: What are the clinical effects of basal ganglia lesions?

Answer:
Structure Affected
Globus pallidus Athetosis
Putamen Chorea

Substantia nigra

Parkinson’'s disease

Subthalamus

Hemiballismus
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Q7.5: Whati
Answer:

s the neurotransmitter involvement in Parkinsonism?

e Substantia nigra contains dopaminergic neurons

e Degeneration — | Dopamine — Parkinsonism

Q7.6: Neostriatum consists of:

A. Caudate nucleus and globus pallidus

B. Globus pa
C. Globus pa

(lidus and putamen
llidus and lentiform nucleus

D. Caudate nucleus and putamen

Answer: D. Caudate nucleus and putamen

BIG QUESTION 8: What are the external and internal features of the brainstem and cranial nerve origins?
Broad Answer:

The brainstem comprises the midbrain, pons, and medulla oblongata, and is the origin of most cranial nerves.
Key external landmarks include the interpeduncular fossa, pyramids, and olives.
Internally, transverse sections reveal grey and white matter structures such as the red nucleus, substantia nigra,

tectum, and tegmentum.

Cranial nerves arise at distinct levels, and lesions at these sites lead to characteristic deficits.

DETAILED QUESTIONS

Q8.1: What are the brainstem components and their cranial nerve origins?

Answer:
Part Cranial Nerves Originating « Smallest, Thinnest/
Slender rpqst.

Midbrain CN 11l (Oculomotor), CN IV (Trochlear o Tt e fCaunes
Midbrain l o Internal decussation

Pons CN V (Trigeminal)

Pontomedullary | CN VI (Abducens), CN VII (Facial), CN Pons {

Junction VIII (Vestibulocochlear) X
Madulla[ Olive e

Medulla CN X, X, XI (lateral to olive), CN Xl Xl

(between pyramid & olive) Fyramid

Q8.2: What are the surface landmarks of the brainstem and their features?

Answer:

e |Interpeduncular fossa: Between optic chiasma, optic tract, and cerebral peduncle

o Contains: 4" ventricle

. Optic Chiasma

— Infundibulum

— Tuber cinereum e

— Mammillary bodies
. Central

— Posterior perforated substance Peduncle

—  CNIII (Oculomotor)

e Pyramid: Anterior elevation in medulla due to corticospinal tract

e Olive: Lateral to pyramid, due to inferior olivary nucleus

YOURWISH

47

Page 48




Neuroanatomy

YOURWISH
Q8.3: What are the elevations in the floor of the 4th ventricle (rhomboid fossa)?
Answer:
Elevation Nucleus

Facial colliculus VI nucleus (abducens) + CN VII fibers looping
Vestibular area CN VIII nucleus
Hypoglossal triangle CN XII nucleus
Vagal triangle CN X nucleus
Superior fovea Locus ceruleus (bluish-grey) — Secretes dopamine

Corpora Quadrigemina

Facial colliculus V" N/V

VI nucleus
Vestibular area
VI nucleus

Hypoglossal triangle
XII" nucleus
Vagal triangle |

X" nucleu

w

Q8.4: What are the roof structures of the 4th ventricle?

Answer:
Part Structure
Superior medullary velum Nervous tissue
Inferior medullary velum Non-nervous tissue

Q8.5: What are the internal structures seenin transverse sections of the midbrain?

Answer:
Level Key Structures
Superior colliculus CN 1l (ventral origin), red nucleus, substantia nigra
Inferior colliculus CN IV (dorsal origin, decussates internally)
Midbrain general Tectum (behind aqueduct), tegmentum (middle), cerebral peduncle
(anterior), aqueduct of Sylvius (central)

leliculi
N ,”'\

Tectum { \
@« > Aqueduct

"% Red nucleus o
:\ Substantia nigra

‘ 0 Crus cerebri

Tegmentum {

Cerebral
peduncle
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Q8.6: Injury at the arrow-marked structure (pyramid) leads to:
A. Contralateral hemiplegia
B. Ipsilateral hemiplegia

Answer: A. Contralateral hemiplegia
The marked structure is Pyramid, injury to which causes:
e Before decussation — Contralateral hemiplegia
o After decussation — Ipsilateral hemiplegia
Q8.7: The marked structure sends efferents to which thalamic nucleus? Corpus Callosum  Fornix
A. Pulvinar
B. Posterior lateral nucleus
C. Anterior nucleus
D. Lateral nucleus

Answer: C. Anterior nucleus !
o The mammillary body, via mammillothalamic tract, sends fibers to the anterior thalamic nucleus (part of the
Papez circuit).

Q8.8: The neurotransmitter secreted by the marked structure is:
A. Dopamine

B. Acetylcholine

C. Glutamine

D. Noradrenaline

Answer: A, Dopamine

BIG QUESTION 9: What is the anatomical structure, circuitry, and functional output of the cerebellum?
Broad Answer:
e The cerebellum coordinates movement and balance.
e |tis composed of three layers of cortex, receives inputs via climbing and mossy fibers, and sends outputs through
Purkinje cells to deep cerebellar nuclei.
e These nuclei connect the cerebellum to the rest of the brain via three peduncles.
e |esions affect coordination, leading to ataxia and imbalance.

DETAILED QUESTIONS

Q9.1: What is the histological structure of the cerebellar cortex?

Answer:
Layer Cells
Molecular layer Stellate cells, Basket cells
Purkinje layer Purkinje cells (flask-shaped, largest inhibitory cell)
Granular layer Granule cells (excitatory), Golgi cells
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o Cerebellar cortex has largest collection of inhibitory neurons
e Excitatory: Granule and Golgi cells
e Inhibitory: Stellate, basket, Purkinje

Q9.2: What are the afferent and efferent pathways of the cerebellum?
Answer:

. ' 5 MStellate cells - Basket cell

flask shaped
Purkinje cells<

largest

Granular cells - Golgi cells

Pathway Type Termination

Climbing fibers Afferent Reach molecular layer

e Source: Olivocerebellar and para-olivary tract
Mossy fibers Afferent End in granular layer

e Source: All other tracts

e Mossy fibers + granule cells =

Cerebelloglomeruli

Purkinje cells Efferent Inhibit deep cerebellar nuclei via GABA

Q9.3: What are the deep nuclei of the cerebellum?

Answer:
Mnemonic Nucleus Location
Fastigial nucl
D Dentate nucleus Lateral (largest, crumpled bag) . aSSpSL R
& = Globose nucleus
E Emboliform nucleus | Intermediate A,@@ e Pe Erbolform nudleus
. \—T— D |
G Globose nucleus Intermediate 7 «i,{i )" (,f T entate nucleus
Fastigial nucleus Medial

e Interpositus nucleus = Emboliform + Globose

e Mnemonic: Doctors Eat Good Food

Q9.4: Fibers from the marked structure (cerebellum) terminate at:
A. Fastigial nucleus

B. Inferior olivary nucleus

C. Red nucleus

D. Subthalamus

Answer: C. Red nucleus

e Efferents from deep nuclei pass through superior cerebellar peduncle to red nucleus and thalamus
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Q9.5: What are the cerebellar peduncles and their connections?

Answer:
Peduncle Connects Cerebellum To Fiber Direction
Superior cerebellar Midbrain Mostly efferent
Middle cerebellar Pons Afferent (from cortex via pons)
Inferior cerebellar Medulla Afferent (proprioceptive)

to thalamus and red nucleus

Corticopontine —
fibers

Superior cerebellar

peduncle
to vestibul
nuclei

Cerebellum

Pontine \ Eentays
mossy fibers Interposed
Middle Fastigial
cerebellar

peduncle
Inferior cerebellar
peduncle
Climbing fibers - Proprioceptive
from inferior olive information from

spinocerebellar tract
(mossy fibrous)

Q9.6: Decussation of the superior cerebellar peduncle occurs at:
A. Midbrain

B. Medulla

C. Pons

D. Diencephalon

Answer: A. Midbrain

BIG QUESTION 10: What is the arterial supply of the brain and Circle of Willis, and what are the vascular
syndromes and aneurysm complications?
Broad Answer:
e Thebrainissupplied by internal carotid and vertebral arteries, which form the Circle of Willis.
e Key cerebral arteries (anterior, middle, posterior) supply specific brain regions. Blockage or rupture of these
vessels causes strokes, hemorrhages, and syndromes like ataxia or visual loss.
e Aneurysms at major junctions can compress cranial nerves or cause subarachnoid hemorrhage.

DETAILED QUESTIONS

Q10.1: What arteries form the Circle of Willis?
Answer- ) PYQ: FMGE 2021, 2022 ]
e ConstituentArteries
o Posterior cerebral artery (PCA)

0 Posterior communicating artery
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o Internal carotid artery (ICA)
0 Anterior cerebral artery (ACA)
0 Anterior communicating artery
o Middle cerebral artery (MCA) is not part of the Circle of Willis

ACA ACA

MCA “MCA Not forming
’ Circle of Willis
P.
-PCA
-P.Com
-ICA
- ACA
- A.com

V.A

Q10.2: What are the branches of internal carotid and vertebrobasilar systems?
Answer:
e Internal CarotidArtery (ICA) Branches:
0 Anterior cerebral artery (ACA)
0 Middle cerebral artery (MCA)
0 Posterior communicating artery
0 Ophthalmicartery (1st branch)
0 Anterior choroidal artery
e Vertebral Artery Branches:
0 Anterior spinal artery
0 Posterior spinal arteries (2)
o Posteriorinferior cerebellar artery (PICA)
0 Medullary branches
0 Meningeal branches
e BasilarArtery Branches:

0 Anteriorinferior cerebellar artery (AICA)
0 Labyrinthine artery (from AICA)
o Pontine branches
0 Superior cerebellar artery
o Posterior cerebral artery (PCA)
Q10.3: What are the dominant arteries of different brain surfaces? @
Answer: )
Brain Surface Dominant Artery LaYaEal Biai Medial Brain
b Anterior Cereberal Artery
Lateral surface Middle cerebral artery
I Middle Cerebral Artery
Medial surface Anterior cerebral artery S Pocteror Corebral Ar
'osterior Cerebral Artery
Inferior surface Posterior cerebral artery
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Q10.4: Apatient presents with ataxia and incoordination. Likely artery involved:
A. Posterior cerebral artery
B. Middle cerebral artery
C. Internal carotid artery
D. Superior cerebellar artery
Answer: D. Superior cerebellar artery
o |tsupplies cerebellum — Lesions cause cerebellar dysfunction
Q10.5: What are the complications of aneurysms at Circle of Willis? @
Answer:
Aneurysm Site Complication

Anterior communicating artery Compresses optic chiasma — visual defects

Posterior communicating artery Compresses CN Il - oculomotor palsy

Saccular (Berry) aneurysm rupture Subarachnoid hemorrhage

Q10.6: At which level does the nerve supply for the marked structure arise?
A. Red nucleus

B. Subthalamic nuclei

C. Decussation of pyramid tract

D. Olivary nucleus

Answer:A. Red nucleus
e The arrow shows the medial rectus — Supplied by 3" cranial nerve (originating from the midbrain at the level of
superior colliculi)
0 Rednucleusis present at this level.
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5. HEAD AND NECK

BIG QUESTION 1: What are the important cranial foramina and the structures passing through them?
Broad Answer: Cranial foramina are openings in the base of the skull through which various cranial nerves, arteries, and
veins pass. Understanding the location, boundaries, and contents of each foramen is crucial for clinical diagnosis and

surgical approaches. Superior orbital fissure

Foramen Rotundum

Foramen Ovale

Foramen Spinosum
Internal Acoustic Meatus
“I~Jugular foramen

DETAILED QUESTIONS

Q1.1: What passes through the superior orbital fissure, and how is it divided?
Answer: The superior orbital fissure lies between the greater and lesser wings of the sphenoid and is divided by the Ring
of Zinninto three parts: Superior orbital fissure
e Superolateral (Mnemonic: LFT): e e ae
o Lacrimal nerve Tfr?g:‘\:za[:v]
o Frontal nerve (branchof CNV1)
0 Trochlear nerve (CN1V)
o Superior ophthalmic vein
¢ Intermediate:
o Nasociliary nerve (branch of CNV1)
o Superior and inferior division of oculomotor nerve (CN IIl)
0 Abducent nerve (CNVI)
¢ Inferomedial:
o Inferior ophthalmic vein

Superior rectus

Levator palpebrae
superioris

Optic nerve

Superior oblique

Ophthalmic artery
Medial rectus

Superior division of
oculomotor nerve [lIl]
Nasociliary nerve

Abducent nerve [VI]

Inferior division of
oculomotor nerve [lll]

Inferior rectus

Inferior ophthalmic vein

Inferior orbital fissure

Lateral Medial Lateral rectus

Q1.2: What are the key structures passing through foramen rotundum?
Answer: Maxillary division of trigeminal nerve (CNV2)

Q1.3: What structures pass through foramen ovale (Mnemonic: MALE)?
Answer:

e Mandibular nerve (CNV3)

o Accessory meningeal artery

e Lesser petrosal nerve

e Emissary vein
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Q1.4: What passes through the foramen spinosum?
Answer:
e Nervus spinosus
e Middle meningeal artery (rupture can lead to epidural hemorrhage)
o Classically associated with a lucid interval
— Biconvex shaped hemorrhage

Q1.5: What are the contents of the internal acoustic meatus?
Answer:

e Facialnerve (CNVII)

e Vestibulocochlear nerve (CN VIII)

e Labyrinthine vessels

Q1.6: What are the structures passing through the jugular foramen? Inf Petrosal Sinus
Answer: Jugular foramenis the space between temporal and occipital bone "
e CNIX(Glossopharyngeal)in a separate sheath y
e CNXandXI (Vagus and Accessory) in a common sheath (vagoaccessory complex) "
e Sigmoid sinus and inferior petrosal sinus join to form the internal jugular vein Slgmoid Sinus
Q1.7: What passes through the foramen lacerum?
Answer:
e Foramen lacerum:
o Sphenoid bone
0 Apexof the petrous part of the temporal bone
o Basilar part of the occipital bone — Margins are lacerated
e Theinternal carotid artery (ICA) passes through the upper part of the foramen via the carotid canal
e ICAis surrounded by sympathetic plexus
o Givesrise to deep petrosal nerve
o Deep petrosal + Greater petrosal nerve (branch of CN VII) = Nerve of the pterygoid canal (Vidian nerve)
o Vidian nerve ends in sphenopalatine ganglion — Lacrimal nerve

Foramen lacerum
Greater petrosal nerve
Internal carotid a. j Pterygoid canal &

& sympathetic plexus its nerve

around it

Petrous Sphenoid
temporal —» bone
bone
\Sphenopalatine
: X ganglion
External opening Plate of  D€eP b A
: 5 petrosal Fossa
of Carotid canal cartilage

nerve

Q1.8: What are the contents of the foramen magnum?

Answer:
e Medullaoblongata
e Vertebral arteries (2 trunks unite to form anterior spinal artery)
e Spinal accessory nerve
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e Apical ligament of dens
e Cruciform ligament
e Membrana tectoria

Q1.9: Which cranial nerves pass through which foramina?

Answer:

Anterior narrow part
of foramen

Duramater
Arachnoid
Piamater

Subarachnoid space

Cranial Nerve

Foramen / Pathway

Additional Notes

CN | (Olfactory)

Cribriform plate

Intracranial spread of
COVID via this route

CN 11 (Optic)

Optic canal

CN HI (Oculomotor)

Midbrain (ventral origin) —
Superior orbital fissure

Supplies extraocular
muscles

CN IV (Trochlear)

Midbrain (dorsal origin) —
Superior orbital fissure

CN V (Trigeminal)

V1: SOF, V2: Foramen rotundum,
V3: Foramen ovale

Largest CN

CN VI (Abducent)

Pontomedullary Junction —
Ascends up through the slope -
Clivus — Superior orbital fissure

Supplies lateral
rectus

CNVII, VI

Internal acoustic meatus

CN IX, X, XI

Jugular foramen

CN IX separate
sheath, CN X + XI =
common sheath

CN XII (Hypoglossal)

Hypoglossal canal

NOTE: CN VI, VII, VIII exits from Pontomedullary Junction

Apical ligament of dens
Superior band of

cruciform ligament

Membrana tectoria

Ant. spinal a.
Vertebral a

Spinal root of
accessory n

Tonsil of
cerebellum

Medulla oblongata

') PYQ: FMGE 2020, 2021

Q1.10: All of the following nerves are involved in the movement of the eyeball except:

A. a.A
B. b.B
C.c.C
D.d.D

Answer: A.a.A
Explanation:

e A-Opticnerve (Not involved in movement)
e B-Oculomotor nerve

e (- Abducensnerve

e D-Trochlear nerve

56

o0 W »

Page 57




Head and Neck

YOURWISH

Q1.11: What is the nerve supply of the extraocular muscles
Answer: SO4 LR6

e Superior oblique - CN IV (Trochlear)

e Lateral rectus - CN VI (Abducens)

e Allothers- CN Il (Oculomotor)

Q1.12: A patient presents with unilateral throbbing headache, photophobia, excessive lacrimation, and
hemifacial clenching teeth. Pupillary reactions are normal. Which marked nerve is involved?
A a.1
B. b.2
C.c.3
D.d.4

Answer: C, 3
Diagnosis: Trigeminal Neuralgia

e The Trigeminal nerve is involved.
o Clinical features: unilateral throbbing headache, photophobia, lacrimation, hemifacial pain
o Reflexes (light, accommodation) are normal — rules out optic/oculomotor pathology

BIG QUESTION 2: What are the important bones and surface landmarks of the sphenoid and the
temporalregions, and what are their clinical correlations?

Broad Answer: Understanding the parts and relations of the sphenoid bone and pterion region is essential for surgical
anatomy and recognizing clinical conditions such as epidural hemorrhage.

DETAILED QUESTIONS

Q2.1: What are the parts of the sphenoid bone (anterior view)?

Answer:
d BOdy Lesser Wing )
e Lesserwing Ty Body
o Greaterwing 6 R N
reater = > Foramen
e Pterygoid plates Wing : ¥ Rt
e The superior orbital fissure is located between the greater Pterygoid PR
. . Plate Y W < ;\ Pterygoid Canal
and lesser wing of the sphenoid.
Q2.2: What is the pterion, and what bones form it? @

_Frontal Bone

Answer: Parietal Bone
e Pterionis anH-shaped suture.
e |t corresponds to the site of the anterolateral
fontanelle of the fetal skull.
e Itisformed by:

S t of \ ‘
8 FIGHELBONE ?:;n,lzr;girn: /" Greater Wing of
o Parietal bone Sphenoid Bone
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0 Squamous part of the temporal bone
o Greater wing of sphenoid bone

Q2.3: What are the anatomical relations of the pterion?
Answer:
e Anterior/frontal division of the middle meningeal vessels
Middle cerebral vessels
Sylvian fissure/lateral sulcus (between frontal and temporal lobe)

Lesser wing of sphenoid

Q2.4: What is the clinical significance of a pterion fracture?
Answer: Fracture of pterion — Rupture of middle meningeal artery — Epidural hemorrhage

BIG QUESTION 3: What are the muscles of mastication, their functions, and their innervation?

Broad Answer: The muscles of mastication are innervated by the mandibular nerve (branch of CN V). They are

responsible for the movements of the jaw including elevation, depression, protraction, and retraction.

Lateral Pterygoid

Temporalis Medial Pterygoid

Masseter

DETAILED QUESTIONS

Q3.1: What nerve supplies the muscles of mastication?
Answer: Mandibular nerve (branch of Cranial Nerve V3)

Q3.2: What are the actions of the muscles of mastication?
Answer:

o Lateral pterygoid: Depresses the mandible (opens the jaw)
Temporalis: Retracts the mandible

Other 3 muscles (temporalis, medial pterygoid, masseter): Elevation of the mandible
Remaining 3 muscles (excluding temporalis): Protraction of mandible

Q3.3: What muscle is most commonly involved in trismus during mastication?
Answer: Medial pterygoid

Q3.4: What muscle is most commonly involved in trismus (lockjaw) while yawning?
Answer: Lateral pterygoid
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Q3.5: What is the accessory muscle of mastication?
Answer: Buccinator muscle

Q3.6: Astudent had his jaw locked while yawning. Which of the following muscles attached to the articular disc of
TMJ is under spasmodic contraction?

A. Lateral pterygoid

B. Temporalis

C. Medial pterygoid

D. Masseter

Answer: A. Lateral pterygoid

Q3.7: What is the insertion of the lateral pterygoid muscle?
Answer:
e Insertsinto the capsule of the temporomandibular joint (TMJ)
e Tendonis present inside the capsule - articular disc (Remnant of lateral pterygoid muscle)

Q3.8: What is the insertion of the medial pterygoid muscle?
Answer: Inner surface of the ramus of the mandible

Q3.9: What is the origin and insertion of the masseter muscle?
Answer:

o Origin: Zygomatic arch

e Insertion: Outer surface of the ramus of the mandible

Q3.10: What is the origin and insertion of the temporalis muscle?
Answer:
e Origin: Temporal fossa
e Insertion: Converges and inserts over the coronoid process of the mandible
o Posterior fibers: Horizontal — Retraction of mandible
o Vertical fibers: Elevation of mandible
o Elevation > Retraction

BIG QUESTION 4: What are the extrinsic muscles of the tongue and their nerve supply?

Broad Answer: The extrinsic muscles of the tongue are responsible for its movement and are supplied mainly by the
hypoglossal nerve, with one exception. Knowledge of their origin, action, and clinical tests is important for neurological
examination.

DETAILED QUESTIONS

Q4.1: What are the extrinsic muscles of the tongue and their origins?
Answer:
e Genioglossus: Originates from glenoid tubercle of the mandible (inner aspect)
0 Largest muscle of tongue
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o "Safety muscle” - prevents the tongue from falling back > Not True muscle of tongue
Palatoglossus

0 Action: Protrusion of tongue
e Styloglossus: Originates from styloid process
e Palatoglossus: Origin: Palate
o Not a true tongue muscle — muscle of both palate and tongue

Styloglossus

e Hyoglossus: Origin: Hyoid bone 1& l\
Genioglossus "‘ g
» Largest muscle of tonguye:/
» Safety muscle of tongue \

Hyoglossus
Q4.2: What is the nerve supply to the tongue muscles?
Answer: All tongue muscles are supplied by the hypoglossal nerve (CN XII) except palatoglossus, which is supplied by
the pharyngeal plexus.

Q4.3: How is CN XII tested clinically?
Answer:
e When the patient is asked to protrude the tongue, it deviates toward
the paralyzed side.
o Indicates side of hypoglossal nerve lesion

BIG QUESTION 5: What is the sensory supply of the tongue and what are the different types of papillae?
Broad Answer: The tongue receives both general and special sensory innervation from multiple cranial nerves
depending on its region. Understanding these supplies and types of papillae is essential for interpreting taste and
sensory disorders.

DETAILED QUESTIONS

Q5.1: What are the types of sensation in the tongue?
Answer:

e Special sensation: Taste

e General sensation: Touch, temperature, pain

Q5.2: How is the tongue divided for sensory supply?
Answer:
e Anterior 2/3:
0 Special sensation (taste): CN VIl (Facial nerve)
0 Generalsensation: CNV (Trigeminal nerve)
e Posterior 1/3:
o Bothgeneral and special sensation: CN IX (Glossopharyngeal)
e Posterior-most part:
o Bothgeneral and special sensation: CN X (Vagus)
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Q5.3: Which papillae are located in the anterior 2/3rd of the tongue and what is special about circumvallate
papillae?

Answer: Circumvallate papillae are located in the anterior 2/3rd of the tongue but are supplied by CN IX
(Glossopharyngeal)

Q5.4: Which papillae have taste buds and what is the lining epithelium?
Answer:
o All papillae except filiform have taste buds
o All papillae are lined by non-keratinized stratified squamous epithelium
0 Exception: Filiform papillae (keratinized)

Q5.5: Which nerve supplies most papillae?
Answer:
e Chordatympani (branch of CN VII) supplies most papillae
0 Exception: Circumvallate papillae - supplied by CN IX

Q5.6: How can different types of papillae be identified histologically?
Answer:
e Papillae can be identified by their location, structure, and the presence or absence of taste buds.
o Fungiform: Mushroom-shaped, scattered across the tongue, contain taste buds
o Circumvallate: Large, circular with surrounding furrow, located in V-shape posteriorly, contain taste buds
o Filiform: Slender and thread-like, cover dorsal tongue, no taste buds, keratinized
o Foliate: Lateral folds on posterior tongue, well-developed in children, contain taste buds

Fungiform

Filiform Stratified |
Squamous \’(

$ syt

Circumvallate Taste buds

‘R Keratinized
~ Stratified
Squamous
Epithelium

— Lamina R
propria Vasculature . \

o % in lamina propria
NS TR N
o 3 ﬁ Skeletal
=S ’.’.‘-‘\A:& muscle g

£ PYQ: FMGE 2021, 2022

Papilla Type Location Features
Fungiform Scattered on tongue surface | Mushroom-shaped, contain taste buds
Circumvallate | Posterior, in V-shape Large, circular, surrounded by furrow, taste buds present
Filiform Entire dorsal surface Slender, thread-like, no taste buds, keratinized epithelium
Foliate Lateral posterior part Vertical folds, well-developed in childhood

Q5.7: Identify the papillae from the given histological section?
A. Fungiform
B. Circumvallate

61

Page 62




Head and Neck

C. Filiform
D. Foliate

Answer: B. Circumvallate
Explanation: The histology image shows Large, circular papillae
with a circular groove or trench suggestive of circumvallate papilla.

Q5.8: Histological layers of tongue section:

Answer:

Keratinized/stratified squamous epithelium (except in filiform)
Lamina propria

Skeletal muscle

Vasculature in lamina propria

Q5.9: What is the Rule of 17 and how is it applied?
Answer:
e Deviation of uvula — CN X (Vagus)
e Deviation of angle of mouth — CN VII (Facial)
Deviation of tongue — CN XII (Hypoglossal)
Deviation of jaw — CNV (Trigeminal)
Mnemonic:
o0 12+5=17 (Hypoglossal + Trigeminal nerve - Ipsilateral deviation)
o 10+7=17 (Vagus + Facial nerve - Contralateral deviation)

BIG QUESTION 6: What is the structure and functional anatomy of the trigeminal nerve and its branches?
Broad Answer: The trigeminal nerve (CN V) is the largest cranial nerve, responsible for facial sensation and motor
supply to muscles of mastication. It divides into three main branches: ophthalmic (V1), maxillary (V2), and mandibular

(V3), each with distinct sensory and motor functions. Supra-orbital SuPratrochiear
nerve

Anterior

Long and short ethmoidal
DETAILED QU EST'ONS ciliagr’y nerves nerve
Ciliar}( Posterior
gangiion \ - ethmoidal
Lacrimal nerve

Q6.1: What are the three branches of the trigeminal nerve? nerve

. Nasociliar
Answer: nerve y

e Ophthalmic (V1) Ay

e Maxillary (V2) Ophthaimic

e Mandibular (V3) Trigeminal
Semilunar)
anglion ~—

~

A

TriGemin
nerve\(V)
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Q6.2: What are the components and pathways of the ophthalmic nerve (V1)?
Answer:
e Dividesinto:
o Frontal nerve — supplies skin over the forehead
— Supratrochlear nerve
— Supraorbital nerve
o Nasociliary nerve
— Anterior ethmoidal nerve
— Posterior ethmoidal nerve
o Lacrimal nerve — supplies the lacrimal gland
e Anterior & posterior ethmoidal nerves:
0 Supply duramater of anterior cranial fossa

o Thendescend into the nasal cavity — supplies ethmoidal & sphenoidal air sinuses & nasal mucosa
0 Anterior ethmoidal nerve exits — external nasal branch — supplies skin over tip of nose

Q6.3: What is the functional nature of the mandibular nerve (V3)?
Answer:
e Mixed nerve with:
0 Sensory component
0 Motor component
e Both components pass through the foramen ovale

Q6.4: What are the branches from the trunk of the mandibular nerve?
Answer:
e Nerve to medial pterygoid — supplies:

0 Medial pterygoid MM
o Tensor veli palatini = SRIOSn <
o Tensor tympani Nervus

o Nervous spinosus — passes through foramen spinosum Spiests
with middle meningeal artery
0 Mainartery and nerve of the dura mater

Post. Division

e Trunk passes through the otic ganglion (topographic nerve)

Q6.5: How does the mandibular nerve divide and what are its branches?
Answer:
e Anterior division:
o Supplies:
— Masseter muscle
— Lateral pterygoid muscle
— Temporalis muscle
o Continues as the buccal branch (sensory)
— Supplies skin and mucosa of the cheek by piercing buccinator muscle
— Buccinator is supplied (motor) by buccal branch of facial nerve (motor).
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F. Ovale (MALE)
1
Medial Pterygoid Muscle

4 2 Tensor Veli Palatini,
Olic Tensor Tympani
Ganglion
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e Posterior division:
0 Auriculotemporal nerve
— Upper2/3 of auricle skin

Anterior division
Temporal branch
Massetric branch

— Temporal region < \
Auriculotemporal N NV —l /_\_ Nerve to lateral

- TMJ

. Foramen ovale
— Parotid gland

Trunk of
o Lingualnerve mandubular nerve

—> Passes through submandibular ~ Posterior division
ganglion (topographic)
— General sensationtoanterior2/3  nerve to mylohyoid
of tongue Lingual N
o Inferior alveolar nerve

Buccal branch

Inferior alveolar N

BIG QUESTION 7: What is the functional anatomy and clinical relevance of the facial nerve (cranial nerve
ViI)?

Broad Answer: The facial nerve (CN VII) is a mixed cranial nerve responsible for facial expression, taste, and
parasympathetic secretomotor function. It has several important branches and ganglionic connections relevant for
both sensory and motor innervation.

FACIAL NERVE

Lacrimatory N
Sup.Salivatory N

Mortor N /K Lacrimal gland

ﬂ —a Geniculate ganglion
N tractus solitarius /A4 === t

I+

Spinal N of V nerve —

Great petrosal nerve 6

Pterygopalatine ganglion
]

tympani
A nerve

Lingual N

Q

5 [ Anterior 2/3rd of tongue |

/ \ V4
; ! Submandibular and
b Submandlbul d oy
P >

ganglion \) sublingual glands
L

Terminal branches
1. Temporal (T)

Stylomastoid forame

[k

Posterior auricular

1| Muscles :
9,7 tic (Z
Stylohoid M. | by g |°f facial 3. Bﬁi‘c’é”.?é? “
2?2 ipca)::'rigehlzlly ¥ e o CXPTESSION 4. Marginal mandibular (MM)
9 5. Cervical(C)

Parotid gland B

DETAILED QUESTIONS

Q7.1: What are some key clinical associations involving the facial nerve?
Answer:
e Frey'ssyndrome:
o Injury to auriculotemporal nerve — Regenerates and joins with great auricular nerve — Gustatory sweating
(redness and sweating while eating)
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e Lingual nerveinjury:

0 Most commonly damaged during submandibular duct removal
e Mandibular foramen:

o Transmits inferior alveolar nerve and vessels

Q7.2: Where does the facial nerve emerge from and what are its early branches?
Answer:
e Exits from pontomedullary junction
e Givesriseto:
o Greater petrosal nerve — joins deep petrosal nerve to form Vidian nerve —leads to lacrimal gland via:
— Pterygopalatine ganglion — Maxillary nerve — Zygomaticotemporal nerve — Lacrimal nerve
0 Chorda tympani nerve — Ends in submandibular ganglion

Q7.3: Through which foramen does the facial nerve exit the skull?
Answer: Exits via stylomastoid foramen

Q7.4: What is the course of the facial nerve after exiting the skull?
Answer:
e Pierces the parotid gland (does NOT supply it)
e Dividesin Patey's plane (between superficial and deep parts of parotid) into five terminal branches
o Temporal
Zygomatic
Buccal
Marginal mandibular
Cervical
e These branches supply muscles of facial expression
o Exception: Levator palpebrae superioris is supplied by oculomotor nerve (CN 1)

0
0
0
0

Q7.5: What other muscles are supplied by the facial nerve?
Answer:
e Posterior belly of digastric
e Stylohyoid muscle
Auricular muscles
Occipitalis muscle
Platysma muscle
Buccinator (motor)

Q7.6: Which of the following is not used for the identification of the facial nerve trunk?

A. Retrograde dissection from distal branch ;mr;:nomastoid
B. Tragal pointer Cartilaginous
C. Inferior belly of omohyoid muscle

D. Posterior belly of digastric

. . Mastoid
Answer: C. Inferior belly of omohyoid muscle process

Explanation: Digastric
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e Facial nerve trunk is identified by
o Cartilaginous pointer
o Posterior belly of digastric
0 Retrograde dissection from the distal branch

BIG QUESTION 8: What is the anatomy and clinical significance of the ansa cervicalis and its related nerve
contributions?

Broad Answer: Ansa cervicalis is a loop of nerves formed by contributions from cervical spinal nerves, particularly C1-
(3, and is closely associated with the hypoglossal nerve (CN XII). It innervates most infrahyoid muscles and plays a role
in swallowing and stabilizing the hyoid bone.

DETAILED QUESTIONS

Q8.1: Where is the hypoglossal nucleus located, and what muscles does CN XlI supply?
Answer:
e The hypoglossal nucleus is located in the medulla oblongata.
e CNXIllsupplies all muscles of the tongue, except palatoglossus, which is supplied by the pharyngeal plexus.

Q8.2: What cervical spinal nerve joins CN XIl and what muscles does it supply?
Answer:
e Abranch from C1 joins CN Xl and later separates to supply:
o Geniohyoid muscle
o Thyrohyoid muscle
0 These are supplied by C1 via CNXII

Q8.3: What is the ansa cervicalis and what muscles does it innervate?
Answer:
e Ansacervicalis is formed by:
0 Adescending branch from C1
0 Adescending branch fromC2and C3
o Together they form a loop-like structure
e |tinnervates:
o Sternothyroid muscle
o Sternohyoid muscle
o Omohyoid muscle
e It supplies all infrahyoid muscles except thyrohyoid (which is supplied by C1 via CN XII)

Q8.4: What are the topographic and functional nerves of the submandibular ganglion?
Answer:
e Topographic nerve: Lingual nerve
o Carries general sensation from anterior 2/3 of tongue
e Functional nerve: Chorda tympani (branch of CN VII)
o Carries taste sensation from anterior 2/3 of tongue
0 Also supplies submandibular and sublingual glands
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BIG QUESTION 9: What are the dural venous sinuses and their connections in the cranial cavity?

Broad Answer: Dural venous sinuses are channels formed between layers of dura mater that drain venous blood from
the brain into the internal jugular vein. They play a key role in intracranial circulation and pathologies like venous
thrombosis.

DETAILED QUESTIONS

Q9.1: What are the layers of the dura mater involved in sinus formation?
Answer:
e The duramater has two layers:
o Endosteal layer
0 Meningeal layer
e Spaces between these layers form dural venous sinuses

. . . i ittal Si
Q9.2: What are the key sinuses and their connections? Stperior Segittal Sints
Inferior Sagittal Sinus

Answer: Straight Sinus
e Superior sagittal sinus and inferior sagittal sinus are connected )
) . Transverse Sinus
by the straight sinus

e Straight sinus also connects with the occipital sinus Gceipiialisings

e These join at the confluence of sinuses, a point where multiple
sinuses meet

Sigmoid Sinus

Q9.3: How does blood exit the cranial cavity through sinuses?
Answer:
e From the confluence, blood flows into the transverse sinus
e Transverse sinus curves into the sigmoid sinus
e Sigmoid sinus joins with the inferior petrosal sinus to form the internal jugular vein

Q9.4: What are important facts about these venous sinuses?
Answer:
¢ Internal jugular veinis formed from:
o Sigmoid sinus + Inferior petrosal sinus
o Great cerebral vein (vein of Galen) continues as the straight sinus
o Inferior sagittal sinus and straight sinus are present only in the
meningeal layer of dura

. .
— N s -

The arrow marked is Straight sinus

BIG QUESTION 10: What is the anatomy, contents, and clinical significance of the cavernous sinus?

Broad Answer: The cavernous sinus is a paired venous structure located on either side of the sphenoid body. It is
clinically important because of its anatomical relationships with cranial nerves and vessels, and its connection to facial
veins which makes it a route for spread of infection.

DETAILED QUESTIONS

Q10.1: Where is the cavernous sinus located?
Answer: On either side of the body of the sphenoid bone
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Q10.2: Which cranial nerves pass through the lateral wall of the cavernous sinus?
Answer:

e Cranial nerve lll (Oculomotor)

e CranialnervelV (Trochlear)

e Cranial nerve V1 (Ophthalmic branch of Trigeminal)
Note: Maxillary nerve (V2) does not pass through the
lateral wall

Q10.3: What structures are present inside the cavernous sinus?
Answer:

e Internal carotid artery

e Cranial nerve VI (Abducent)

Q10.4: How does infection spread to the cavernous sinus from the face?
Answer:
e Viavenous connections:
o Facial vein — Deep facial vein — Pterygoid venous plexus — Emissary vein — Cavernous sinus
o Facial vein — Angular vein — Superior ophthalmic vein — Cavernous sinus
e Dangerous area of the face:
o Lower part of nose
0 Alaeof nose
o Upperlip

BIG QUESTION 11: What are the deep cervical fascia and their anatomical subdivisions and
relationships?

Broad Answer: The deep cervical fascia has several subdivisions that compartmentalize structures in the neck.
Understanding their relations is critical in surgery and diagnosis of deep neck infections and spread of malignancy.

DETAILED QUESTIONS

Q11.1: What are the three major layers of deep cervical fascia?
Answer:

e Investing layer

e Prevertebral fascia

e Pretracheal fascia

Q11.2: What does the investing layer enclose and form?
Answer:
e Encloses:
0 2muscles: Sternocleidomastoid, Trapezius
0 2glands: Parotid, Submandibular gland
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o 2ligaments: Stylomandibular, Sphenomandibular ligament
0 2spaces: Suprasternal, Supraclavicular space
0 2 pulleys: For digastric and omohyoid muscle
e Forms the roof of the posterior triangle of the neck
e Clinical note: Parotid swellings are painful due to the unyielding investing fascia

Q11.3: What is the function of the prevertebral fascia?
Answer:

e Forms the floor of the posterior triangle

e Extends as the axillary sheath

Pretracheal Fascia

Q11.4: What does the pretracheal fascia surround? Carotid Sheath

Answer: Encloses the thyroid gland and forms its false capsule

Pretracheal fascia and carotid sheath
Q11.5: What are the anatomical components and relations of the carotid sheath?

Answer:
e Walls:
o Posterior wall: Prevertebral fascia
0 Anterior wall: Investing and pretracheal layers
e Contents:
o Common carotid artery
o Internal carotid artery
o Vagusnerve
o Internal jugular vein
e False contents (present only in the upper part):
o CNIX (Glossopharyngeal)
0 CNXI (Accessory)
o CNXII (Hypoglossal)
e Relations:
0 Anterior: Ansa cervicalis
o Posterior: Sympathetic trunk

Q11.6: What are the important nerves seen in a transverse section of the neck?
Answer:

e Recurrent laryngeal nerve - in tracheoesophageal groove Sympathetic trunk
e Sympathetic trunk - behind carotid sheath
e Vagus nerve - inside carotid sheath (between artery and vein) X" NIV
e Phrenic nerve - in front of scalenus anterior muscle

e Brachial plexus - between scalenus anterior and medius muscles

Phrenic nerve

Brachial plexus
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BIG QUESTION 12: What are the fascial spaces of the neck and their clinical importance?
Broad Answer: Fascial spaces in the neck provide potential routes for spread of infections from oropharyngeal regions

to the mediastinum. Identifying them is crucial for assessing complications in deep neck infections.

o
i

> Buccopharyngeal Fascia
Retropharyngeal Space

» Alar Fascia

—» DANGER SPACE

»Prevertebral Fascia

DETAILED QUESTIONS

Q12.1: What fascia surrounds the cervical vertebrae and muscles?
Answer: Prevertebral fascia

Q12.2: What fascia is located behind the pharynx?
Answer: Buccopharyngeal fascia

Q12.3: What lies between the buccopharyngeal fascia and prevertebral fascia?
Answer: Alar fascia, which fuses with buccopharyngeal fascia at the level of C7

Q12.4: What are the named fascial spaces and their locations?
Answer:
e Retropharyngeal space: Between buccopharyngeal and alar fascia
o Danger space: Between alar fascia and prevertebral fascia
o Clinicalrelevance: Infection in danger space can spread to mediastinum

Q12.5: What is Berry's ligament and its significance?

Answer:
e Athickening of pretracheal fascia behind the thyroid gland
e Connects thyroid to cricoid cartilage
e Facilitates movement of thyroid with deglutition

Q12.6: What clinical sign is seen with a thyroglossal cyst?
Answer: Moves with protrusion of the tongue

BIG QUESTION 13: What are the anatomical boundaries and contents of the posterior triangle of the
neck?

Broad Answer: The neck is divided into anatomical triangles that help locate structures like nerves, vessels, and lymph
nodes. Understanding these subdivisions aids clinical assessments and surgical planning.
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DETAILED QUESTIONS

Q13.1: What are the boundaries of the posterior triangle of the neck?
Answer:

e Sternocleidomastoid (anterior border)

e Trapezius (posterior border)

e Clavicle (base)

Q13.2: What forms the roof and floor of the posterior triangle?
Answer:

o Roof: Investing layer of deep cervical fascia

e Floor: Prevertebral fascia

Q13.3: What are the important structures related to the posterior triangle?
Answer:

e Cutaneous nerves exiting Erb’s point:
0 Lesseroccipital nerve ng;*; auricular
o Great auricular nerve
. Transverse
o Transverse cervical nerve cervical nerve
o Supraclavicular nerve
e External jugular vein: in front of the sternocleidomastoid

Lesser occipital
nerve

\— Supraclavicular
. nerve

Q13.4: What is the course and function of the great auricular nerve?
Answer:

e Rootvalue: C2, C3
Runs with external jugular vein

Supplies skin over:

0 Angle of mandible
o Parotidregion

o Lobuleof ear

Clinical: Injury during parotid surgery — sensory loss in shaving area

InFrey's syndrome: Regenerating auriculotemporal nerve joins great auricular — Gustatory sweating

Q13.5: What is the course and role of the spinal accessory nerve in the neck?
Answer:
e Travels between:
o Prevertebral layer (roof)
o Investing layer (floor)
e Supplies:
o Sternocleidomastoid
o Trapezius
e Isacontent of the posterior triangle
e Injuryin thisregion — only trapezius is paralyzed
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Q13.6: What are the functions and clinical signs related to the trapezius muscle?
Answer:
e Shape: Triangular
e Together with contralateral trapezius forms a rhomboid
e Actions:
o Retraction of scapula
o Shoulder shrug
o Overhead abduction above 90° with serratus anterior
o Injury to spinal accessory nerve — shoulder drop

BIG QUESTION 14: What are the subdivisions and contents of the anterior triangle of the neck?
Broad Answer: The anterior triangle of the neck includes important neurovascular structures and glands. It is
subdivided into smaller triangles based on anatomical landmarks for clinical and surgical orientation.

DETAILED QUESTIONS

Q14.1: What are the boundaries of the anterior triangle?
Answer:

e Midline of the neck

e Anterior border of sternocleidomastoid

e Lower border of mandible

Q14.2: What are the subdivisions of the anterior triangle and their contents?
Answer:
e Submental triangle (between anterior belly of digastric and hyoid bone):
o Contains submental lymph nodes
e Digastric/Submandibular triangle (between anterior & posterior belly of digastric and mandible):
0 Muscles: Mylohyoid, Hyoglossus
e Carotid triangle (bounded by posterior belly of digastric, superior belly of omohyoid, and sternocleidomastoid):
o Contents:
— Common carotid artery
— Carotid sheath
— Internal and external carotid arteries
— Internal jugular vein
— Vagusnerve
— Ansacervicalis
e Muscular triangle (between superior belly of omohyoid, sternocleidomastoid, and midline):
o Contains infrahyoid muscles and viscera of neck

1 Submental triangle
2 Digastric triangle
3 Carotid triangle

4 Muscular triangle
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BIG QUESTION 15: What are the superficial and deep relations of the hyoglossus and scalenus anterior
muscles?

Broad Answer: The anatomical relationships of the hyoglossus and scalenus anterior muscles are crucial for
understanding surgical approaches in the submandibular and root-of-neck regions. These muscles are closely related to
important nerves, vessels, and glands.

DETAILED QUESTIONS

Q15.1: What are the superficial relations of the hyoglossus muscle?
Answer:
e Lingual nerve along with submandibular ganglion
e Styloglossus muscle
e Deep part of the submandibular gland
e Hypoglossal nerve
e C(linical relevance: Submandibular duct winds
along the lingual nerve - commonly injured in
submandibular resection

Lingual N/V + Submandibular Ganglion
Styloglossus muscle
Submandibular gland deep part

XU N/V

Q15.2: What are the deep relations of the hyoglossus muscle?
Stylohyoid ligament

IX" N/V
Lingual vessels

Answer:
e Stylohyoid ligament
e Glossopharyngeal nerve
e Lingual vessels

Q15.3: What are the posterior relations of the scalenus anterior muscle?
Answer:

e Subclavian artery

e Brachial plexus — Pass between scalenus anterior and scalenus medius

Q15.4: What are the anterior relations of the scalenus anterior muscle?

Carotid sheath
Answer: '

e Subclavianvein
e Branches of subclavian artery
e Carotid sheath

Phrenic N/V (C,C, C.)
S-Suprascapular artery

I-Inferior thyroid artery
T-Transverse cervical

Subclavian vein

Post

Brachial plexus

Subclavian vein
Artery

Q15.5: What are the branches of the 1st part of the subclavian artery and their relation to the scalenus anterior
muscle?
Answer:
e Givesrise to 3 branches:
o Vertebralartery
o Internal thoracic artery
o Thyrocervical trunk, which gives off:
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— Suprascapular artery
— Transverse cervical artery
— Inferior thyroid artery
e These three branches are located in front of the scalenus anterior muscle

Q15.6: What is the course and function of the phrenic nerve in relation to the scalenus anterior muscle?

Answer:
Originates from C3, C4, C5
Passes in front of the scalenus anterior muscle

Travels between subclavian artery and vein

Passes through mediastinum in front of the hilum of lung
0 Vagus nerve passes behind the hilum

Function: Supplies diaphragm

Q15.7: Where is the recurrent laryngeal nerve located?
Answer: Lies in the tracheoesophageal groove

BIG QUESTION 16: What are the motor and sensory columns of cranial nerves and their associated

nuclei?
Broad Answer: Cranial nerve nuclei are arranged in longitudinal columns in the brainstem and are responsible for motor
and sensory innervation of the head and neck. These nuclei are classified based on embryological origin and function.

Motor columns Sensory columns

General visceral afferent

General visceral efferent

— Special visceral afferent
General Somatic Efferent 7 ) i
Special somatic afferent
/ Sulcus
limitans
v
i SVA
Brainstem SE SVE GVE QVA GSA SSA
Mesencephalic| & =
o3 o3 k 3¢ 23
Midbrain 04 F= % < 3
Q35 Q 3
o5 | Sal Plincipal\)s > 2T
Pons ] Uﬁieus S L ® &
@6 @7 ® : £ 3
[ Q0
9 |2 o MG ol
© 3 " 7 . (0]
Medull 5 . G4 Spinal >
edulla o . = Nucleus S
oblongata 12 | F Q10| 2 “6_% 5 of vee; opi
E 8 Z & Trigeminal
z B11 8 10 N.
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DETAILED QUESTIONS

Q16.1: What are the motor columns and what do they supply?
Answer:
e General visceral efferent (GVE): Autonomic supply to glands and smooth muscles
e Special visceral efferent (SVE): Supply to pharyngeal arch muscles
o Cranial nervesinvolved: CNV, VII, IX, X
— CNV&VII: nucleiin pons
— CNIX, X, XI: nucleus ambiguus in medulla oblongata
e General somatic efferent (GSE):
o Supply to extraocular muscles and tongue muscles (from occipital somites)
o Cranialnerves: lll, IV, VI, XII
— CNIII, IV: nucleiin midbrain
— CNVI: nucleusin pons
— CNXII: nucleus in medulla oblongata

Q16.2: What parasympathetic nuclei correspond to general visceral efferent column?

Answer:
e Edinger-Westphal nucleus (midbrain) — CN lll - Ciliary ganglion — Short ciliary nerve- supplies:
o Targets:
— Sphincter pupillae (pupil constriction)
— Ciliaris muscle (accommodation reflex)
e Superior salivatory nucleus (pons) - CN VII
o Glands below orbit:
— Lacrimal gland via greater petrosal nerve — Pterygopalatine ganglion
— Submandibular & sublingual glands via chorda tympani — Submandibular ganglion
o Inferior salivatory nucleus (medulla) - CN IX — Otic ganglion — Parotid gland
e Dorsal nucleus of vagus (medulla) - CN X — Thoracic and abdominal viscera

Parasympathetic Ganglions

Ev inviclcus —— Ciliary Ganglion
. ‘ ’II Sphincter pupillae & Ciliaris musclesl

Pterygopalatine Ganglion

GPN R -
=l Lacrimal gland I

Sup. Sal. Nu ‘
VIl nerve
. Chorda tympani nv, [ - :
> Submandibular & sublingual gland

Submandibular Ganglion
Inf. Sal. Nu Otic Ganglion

IX nerve
. ‘ >|| Parotid gland |

Dorsal nu of X

X nerve

> Sm & glands of thorax and abdomen
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Q16.3: What are the sensory columns and their key nuclei?
Answer:
e Generalvisceral afferent (GVA) & Special visceral afferent (SVA):
o Nucleus of tractus solitarius
e General somatic afferent (GSA):
o Trigeminal sensory nucleus - Largest, spans midbrain, pons, medulla
o CNVhas4nuclei: 3 sensory + 1 motor
e Special somatic afferent (SSA):
0 Vestibulocochlear nucleus (at pontomedullary junction)

Q16.4: What are the parts of the sensory nucleus of the trigeminal nerve and their functions?
Answer:
e Mesencephalic nucleus (midbrain):
o Proprioception from face
o Centerfor jaw reflex
o Contains pseudounipolar neurons
o Chief/principal sensory nucleus (pons):
o Touch and pressure from the face
e Spinal nucleus (medulla):
o Painand temperature from the face

BIG QUESTION 17: What are the branches of the subclavian and external carotid arteries, and what is
their clinical relevance?

Broad Answer: The subclavian and external carotid arteries are major sources of head and neck blood supply. Their
branches serve critical regions, and knowledge of these branches aids in understanding collateral circulation and
surgical interventions.

DETAILED QUESTIONS

Q17.1: How is the subclavian artery divided and what are its branches?
Answer:
e Dividedinto three parts by the scalenus anterior muscle
e Firstpart:
o Vertebralartery
o Internal thoracic artery
o Thyrocervical trunk, which gives rise to:
— Suprascapular artery
— Inferior thyroid artery
— Transverse cervical artery
e Second part:
o Costocervical trunk
e Third part:
o Dorsal scapular artery
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Q17.2: Which structures are supplied by the inferior thyroid artery?
Options:

A. Thyroid gland

B. Parathyroid glands

C. Cervical part of oesophagus

D. Thymus

E. Allof the above

Answer: E. All of the above

Q17.3: Where does the external carotid artery arise and at what level does the bifurcation occur?
Answer:

e Itisabranch of the common carotid artery

e Bifurcation occurs at C3/C4, most commonly at the upper border of the lamina of thyroid cartilage

Q17.4: What are the branches of the external carotid artery?
Answer:
e Ventral branches:
o Superior thyroid artery
o Lingual artery
o Facial artery
e Medial branch:
0 Ascending pharyngeal artery (first and smallest branch)
e Dorsal branches:
o Occipital artery
o Posterior auricular artery
e Terminal branches:
0 Maxillary artery (largest)
o Superficial temporal artery

BIG QUESTION 18: What is the location and anatomical attachment of the thyroid gland?
Broad Answer: The thyroid gland spans several cervical vertebrae and is anchored to the trachea and laryngeal
cartilages by ligaments and fascia, which restrict its movement during pathological enlargement.

DETAILED QUESTIONS

Q18.1: Where is the thyroid gland located?

Answer:
e Liesdeep to the sternothyroid and sternohyoid muscles
e Anteriorly in the neck at the level of C5 to T1 vertebrae

Q18.2: Which of the following structures prevents the upward extension of thyroid swelling through its

attachment to the thyroid cartilage?
A. Pretracheal fascia
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B. Sternothyroid
C. Thyrohyoid membrane Sernoiyoid nipsele
D. Ligament of berry (turned up)

Thyroid cartilage

Answer: B. Sternothyroid Sternothyroid

muscle
Explanation: Sternothyroid musclesis attached to the oblique line Cricoid cartilage
of thyroid cartilage, and this attachment prevents the Thyroid gland Isthmus
(right lobe)

upward extension of thyroid swellings beyond this level. R Inferior poles

Trachea
Esophagus

Q18.3: Infer the extent of the thyroid gland from the given image.
A.BtoD
B.AtoD
C.AtoC
D.CtoD

Answer: B.AtoD

BIG QUESTION 19: What is the muscular structure of the pharynx and its anatomical relations?
Broad Answer: The pharynx consists of circular and longitudinal muscles. It is a vital structure in swallowing and
speech, with anatomical weak points that can lead to pathologies like diverticula.

DETAILED QUESTIONS
Q19.1: What are the types of muscles in the pharynx? 1) PYQ: FMGE 2021, 2022
Answer:

e Circular muscles:
o Superior constrictor
0 Middle constrictor
o Inferior constrictor
— Subdivided into:
— Thyropharyngeus - from oblique line of thyroid cartilage to pharyngeal raphe
- Cricopharyngeus - from cricoid cartilage to pharyngeal raphe
— Weak area between the two =Killian's dehiscence
—  Clinical: Can lead to Zenker's diverticulum (pulsion diverticulum)

Inferior
Pharyngea
constrictor
muscle

\ \ Cricopharyngeus
’ muscle
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Q19.2: What structures pass above the superior constrictor muscle?
Answer:

e Levator veli palatini

e Auditory tube

e Ascending palatine artery

e Palatine branch of ascending pharyngeal artery

Q19.3: What passes between the superior and middle constrictor muscles?
Answer:

e Stylopharyngeus muscle

e Glossopharyngeal nerve

Q19.4: What passes between the middle and inferior constrictor muscles?
Answer:

e Internal laryngeal nerve (pierces thyrohyoid membrane)

e Superior laryngeal artery

Q19.5: What structures pass below the inferior constrictor?
Answer:

e Inferior laryngeal artery

e Recurrent laryngeal nerve (in tracheoesophageal groove)

Levator veli palatini

Auditory tube

Internal laryngeal nerve
Superior laryngeal A

recurrent laryngeal

{ Inferior laryngeal A
nerve

BIG QUESTION 20: What is the anatomy and function of the larynx, including cartilages and intrinsic

muscles?

Broad Answer: The larynx is composed of several cartilages and muscles that regulate airflow, phonation, and
protection of the airway. Understanding the ossification patterns, muscle functions, and innervation is key to managing

airway disorders.
DETAILED QUESTIONS

Q20.1: Which laryngeal cartilages are paired and unpaired?
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Answer:
e Unpaired:
o Thyroid (hyaline)
o Cricoid (hyaline)
o Epiglottis (elastic)
e Paired:
0 Arytenoid:
— Base: hyaline
— Apex: elastic
o Corniculate (elastic)
0 Cuneiform (elastic)
NOTE: All the hyaline cartilages will ossify.

Q20.2: What are the intrinsic muscles of the larynx and their functions?

Answer:

Posterior cricoarytenoid: Abducts vocal cords ("safety muscle of larynx")

Lateral cricoarytenoid: Adducts vocal cords

Transverse arytenoid: Brings arytenoid cartilages together

Oblique arytenoid — Aryepiglottic muscle: Closes the laryngeal inlet
Thyroepiglottic muscle: Opens the laryngeal inlet

Thyroarytenoid: Decreases vocal cord tension (brings thyroid and arytenoid closer)
Cricothyroid: Increases tension of vocal cords (located outside larynx)

Rima glottidis

process

Arytenoid
cartilage

Muscular
process

Lamina of the
cricoid cartilage

Posterior
cricoarytenoid

Lateral aspect

Superior aspect

Posterior aspect
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D
Oblique arytenoid
Posterior aspect Posterior aspect
Q20.3: What are the vocal fold components?
Answer:
e Vocal ligament
e Vocalis muscle
Posterior aspect Posterior aspect Argtenoid earilige
Vocal ligament F Thvroi :
) ‘S Vocalis muscle yroid cartilage

A

|
Thyroarytenoid
Superior aspect

ol

Cricoid cartilage

Oblique part

i :I-Cricothyroid
Straight part

Lateral aspect

Q20.4: What are the clinical safety muscles and their functions?

Answer:
o Genioglossus muscle: Prevents tongue from falling back (safety muscle of tongue)
e Posterior cricoarytenoid: Only abductor of vocal cords (safety muscle of larynx)

BIG QUESTION 21: What is the summary of major cranial parasympathetic pathways and their ganglia?
Broad Answer: Parasympathetic pathways in the head and neck involve specific cranial nerves and ganglia. These
control secretion from glands and are essential in autonomic regulation of oral, nasal, and ocular structures.

DETAILED QUESTIONS
Q21.1: Which cranial nerves have parasympathetic functions?

Answer:
e CNIII (Oculomotor)
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e CNVII (Facial)

o CNIX (Glossopharyngeal)

e CNX|(Vagus)

Q21.2: What are the associated parasympathetic ganglia and their pathways?

Answer:
Cranial Parasympathetic Ganglion Target Structures
Nerve Nucleus
CN I Edinger-Westphal Ciliary ganglion Sphincter pupillae, Ciliaris muscle
CN VI Superior salivatory Pterygopalatine Lacrimal gland
ganglion
CN VI Superior salivatory Submandibular Submandibular & Sublingual glands
ganglion
CN IX Inferior salivatory Otic ganglion Parotid gland
CN X Dorsal motor nucleus Terminal ganglia Thoracic and abdominal viscera
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6. THORAX

BIG QUESTION 1: Describe the constrictions of the esophagus, their blood supply, and clinical
significance.

Broad Answer: The esophagus has physiological constrictions at specific levels where it is narrowed by surrounding
structures. These sites are important for the passage of instruments and are common areas for foreign body impaction
or stricture formation. Blood supply varies along its length and is clinically relevant in conditions like esophageal

varices.
DETAILED QUESTIONS

Q1.1: What are the constrictions of the esophagus?
Answer: Dividedinto 3 parts:

1. Cervical

2. Thoracic

3. Abdominal

Q1.2: What is the reference point used to measure the constrictions of the esophagus?
Answer: Constrictions are measured from the upper incisors
10)PYQ: NEET PG 2020 ]
Q1.3: What structures cross the esophageal constrictions, and what are their lengths from incisors?
Answer:
e At the origin of the esophagus, surrounded by the
cricopharyngeus muscle, 15 cm from the incisors ‘
e (rossed anteriorly by the aortic arch: 23 cm fromthe - - -~ - tf """ }_ Cervical Part
incisors :
e (rossed by the left main bronchus: 28 cm from the

Left principal
bronchus

Arch of aorta
incisors

e Passes through the respiratory diaphragm: 40 cm
from the incisors

= Thoracic Part

Diaphragm ° ‘ - - - . part
Q1.4: What is the blood supply of the esophageal constrictions?
Answer:
Cervical part Inferior thyroid artery Inferior thyroid vein
Thoracic part Bronchial artery and descending thoracic aorta Azygos vein
Abdominal part | Left gastric artery Azygos vein, portal vein and left gastric vein
(site of portocaval anastomosis)
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Q1.5: What is the clinical significance of esophageal constrictions?
Answer:
e These are common sites for
o Foreign body impaction
o Causticinjury
o Stricture formation
e May pose difficulty during endoscopy or NG tube insertion

BIGQUESTION 2: What is the anatomy of the intercostal space, and its clinical significance?

Broad Answer: The intercostal space is the anatomical region between two adjacent ribs, filled with layers of
intercostal muscles that assist in respiration. It contains the intercostal neurovascular bundle- vein, artery, and nerve-
typically located along the inferior border of the upper rib. Blood supply is via the intercostal arteries and veins, both
anterior and posterior. This space is clinically important for procedures like thoracocentesis, where careful positioning
avoidsinjury to underlying structures.

DETAILED QUESTIONS

Q2.1: What are the intercostal muscles?
Answer: Intercostal muscles:
e External
e Internal
e Innermost:
0 Sternocostalis
0 Subcostalis
0 Intercostalisintimi

Q2.2: Where is the neurovascular bundle located?
Answer: The neurovascular bundle is between the internal and the innermost intercostal bundle.
Arrangement:

e Intercostal vein — intercostal artery — intercostal nerve from above

zr<

downwards
e In the 1st intercostal space: Intercostal nerve — intercostal artery
— intercostal vein from above downwards

Q2.3: Whatis the order of structures pierced during thoracocentesis?
Answer:
e Inpleural effusion, thoracentesis is done
e Theneedleisinserted along the mid-axillary line
e Thestructures pierced by the needle:
0 Skin
o Superficial fascia
0 Deepfascia
o Serratus anterior muscle
o Externalintercostal muscle
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o O O

o

Internalintercostal muscle

Innermost intercostal muscle (intercostalis intimi muscle)
Endothoracic fascia

Parietal pleura

YOURWISH

e Theneedle has to be inserted just above the lower rib to prevent injury to the neurovascular bundle.

Q2.4: What is the arterial supply of the intercostal space?

Answer:

e Theintercostal spaceis supplied by the Intercostal arteries

Intercostal arteries are of two types:

o
o]
0

Anterior intercostal arteries

Total: 9 pairs

The upper 6th is given by the internal thoracic artery
(abranch of the subclavian artery)

o Terminatesinthe 6 intercostal space by dividing into:

Superior epigastric artery: Continues as part of the rectus
sheath

Musculophrenic artery: Gives rise to 7th , 8th and 9th
anterior intercostal arteries

Posterior intercostal arteries

Scalenus anterior

Thyrocervical trunk
muscle

Vertebral artery
Subclavian artery

Internal thoracic
artery

6t ICS

Superior epigastric
artery

Musculophrenic
artery

The superior intercostal artery gives rise to the upper 2 posterior intercostal arteries.

The lower 9 originate from the aorta

Q2.5: What are the branches of the internal thoracic artery?

Answer: Branches of the internal thoracic artery

First 6 anterior intercostal arteries

Mediastinal branch (principal artery of the thymus)

Perforating arteries (supply the mammary gland)

Pericardiophrenic artery

Superior epigastric artery
Musculophrenic artery

Q2.6: What is the venous drainage of the intercostal space?

Answer: Intercostal veins:

e Anterior intercostal veins: Similar to Superior vena

Cava

anterior intercostal arteries

Right superior

Posterior intercostal veins: A
o Theright brachiocephalic vein and the
. . . Azygos vein
left brachiocephalic vein form the SVC
0 Azygos vein: Unpaired, towards the
right side
o Drains the blood into the SVC Subcostal Vein
Right ascending
lumbar vein

Right renal vein
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Left brachiocephalic
vein

Left superior
intercostal vein

Accessory hemiazygos vein

Hemiazygos vein
Subcostal Vein
Left ascending lumbar vein

Left renal vein
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Q2.7: Describe the venous drainage of the posterior intercostal veins.
Answer:
e Ontherightside
o 1*veindrainsinto the right brachiocephalic vein
o 2%, 3", and 4" veins form the right superior intercostal vein, which drains into the azygos vein
o Allremaining veins drain into the Azygos vein directly
e Onthe leftside
o 1*veindrainsinto the left brachiocephalic vein
o 2%, 3“ and 4" veins form the left superior intercostal vein, which drains into the left brachiocephalic
vein
o 5",6" 7", and 8" drain into the accessory hemiazygos vein, which in turn drains into the azygos vein (at T7)
o 9" 10", and 11" veins drain into the hemiazygos vein, which in turn drains into the azygos vein (at T8)

BIG QUESTION 3: What are the anatomical features and relations of the root of the lung and the
mediastinal surfaces of the right and left lungs?

Broad Answer: The lungs are connected to mediastinal structures through the root, which enters the hilum and
contains vital vessels and airways. The mediastinal surfaces of the right and left lungs show characteristic impressions
and relations reflecting adjacent thoracic anatomy.

DETAILED QUESTIONS
Q3.1: Whatis the root of the lung? Right/v® ©y_te
Answer: ®(® O
e Openingsin the mediastinal surface of the lungs: Hilum ®
e Allstructures entering and leaving the lung through the hilum form the root of the lung Q)

Q3.2: What is the arrangement of structures in the root of the left lung from above downwards?
Answer: From above downwards

e Pulmonary artery

e Bronchus

e Pulmonary veins

Q3.3: What is the arrangement of structures in the root of the right lung from above downwards?
Answer: From above downwards

Eparterial bronchus

Pulmonary artery

Hyparterial bronchus

Pulmonary veins

Q3.4: What is the arrangement of structures in the root of the lung anteroposteriorly?
Answer: Veins — Artery — Bronchus — Bronchial vessels (in both lungs)
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Q3.5: What structures are seen on the mediastinal surface of the right lung? '®)PYQ: FMGE 2019
Answer: :
e Thenerveinfront of the root of the lung: Phrenic nerve

. . 4 Oesophagus
e Nerve behind the hilum: Vagus nerve

B " Archof
zygous vein

Ajugous vein

Q3.6: What structures are seen on the mediastinal surface of the left lung?
Answer: Oesophagus —» Left S.C Artery

Arch of Aorta

e Thenerveinfront of the hilum: Phrenic nerve

e Nervebehind the hilum: Vagus nerve N6 ABHE

BIG QUESTION 4: What are bronchopulmonary segments, and how are they arranged in the right and left
lungs?

Broad Answer: Bronchopulmonary segments are functionally and anatomically distinct subdivisions of each lung, each
supplied by its segmental bronchus and artery. They are the smallest surgically resectable units of the lung. Their
arrangement differs between the right and left lungs and is clinically important in procedures like segmental resection
and the spread of infections. Understanding their anatomy aids in diagnostic imaging and surgical planning.

DETAILED QUESTIONS

Q4.1: What structure aerates each bronchopulmonary segment?
Answer: Tertiary/ segmental bronchus

Q4.2: How many bronchopulmonary segments are present in each lung?
Answer: Each lung has 10 bronchopulmonary segments

Inferior
lingular

AB
BasalépB Basal
\MB

LB

Q4.3: What are the bronchopulmonary segments seen in both lungs?
Answer: In theright lung and the left lung
e Upper lobe:
0 Apical
0 Anterior
o Posterior
e Lowerlobe:
o Superior
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o Basal:
— Anterior Basal
— Posterior Basal
— Medial Basal
— Lateral Basal

Q4.4: What are the bronchopulmonary segments seen in the right lung?
Answer: In the right lung
e Middle lobe:
0 Medial
o Lateral
) 3, PA PA
Q4.5: What are the bronchopulmonary segments seenin the left lung?
Answer: In the left lung
e Lingula:
o Superior lingular

o Inferior lingular

BPS BPS

PV
Q4.6: What are the exceptions seen in bronchopulmonary segments in the left lung?

Answer:
e Medial basal segment (to accommodate the heart) is sometimes absent in the left lung — L: R = 10: 9 (most
common)
e Apical and posterior segments are sometimes fused (apicoposterior segment) in the left lung— L: R=10: 8
e Bronchopulmonary segments cannot be called broncho-vascular segments
o Pulmonary veins are present between bronchopulmonary segments (intersegmental)

Q4.7: How does the dependent bronchopulmonary segment change with body position?

Answer:
e Instanding position: The Posterobasal segment of the lower lobe of the right lung is dependent.
e Inthe supine position: The Superior segment of the lower lobe of the right lung is dependent.

BIG QUESTION 5: What is the coronary circulation of the heart, including the origin and branches of the
right and left coronary arteries, the aortic sinus, and the venous drainage of the heart?

Broad Answer: The coronary circulation refers to the network of vessels that supply blood to and drain blood from the
myocardium. It arises from the aortic sinuses and consists of the right and left coronary arteries with their respective
branches. Venous drainage is through a set of cardiac veins that empty mainly into the coronary sinus. This system is
essential for maintaining myocardial function and has key clinical relevance in cardiac disorders.

DETAILED QUESTIONS

Q5.1: Where do the coronary arteries arise from?
Answer:
e Coronary arteries originate from aortic sinuses
e Aorticsinus:
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0 Anterior: Gives rise to theright coronary artery

o Posterior:
— Right: Non-coronary sinus
— Left: Givesrise to the left coronary artery '
Q5.2: What are the branches of RCA? A;‘ A
Answer: Branches of RCA j/

e SAnodal artery (65%) )}‘L =
e Right conus artery (3rd coronary artery)

e Rightanterior ventricular rami (right/ acute marginal artery) g

e Posteriorinterventricular artery \
0 Supplies the posterior part of the interventricular septum s AN
Rt. marginal artery

o SuppliestheAV node

Q5.3: What are the branches of RCA?
Answer: Branches of LCA
e Shorterinlength
e Anteriorinterventricular artery
0 Alsoknown as LAD (Left Anterior Descending)
o Diagonal artery: Supplies the left ventricle

Left circumflex artery (SAnodal arteryin 35% and left/ obtuse marginal artery)

Q5.4: What is the venous drainage of the heart?
Answer:
e All cardiac veins drain into the coronary sinus
e Itisaremnant of the left horn of the sinus venosus
e Anterior cardiac veins directly draininto the right atrium

e The small cardiac vein is accompanied by the right marginal artery and

the right coronary artery " Middié Cardiac Vein (PICA)

e The great cardiac vein is accompanied by the anterior interventricular SHiall CafdiEe G

artery and the circumflex artery Rt ilargnal Artery (RCA)

The middle cardiac vein is accompanied by the posterior interventricular artery

BIG QUESTION 6: What are the anatomical features, internal structures, and clinical significance of the
right atrium of the heart?

Broad Answer: The right atrium is one of the four chambers of the heart. Its internal architecture shows important
landmarks such as the crista terminalis, fossa ovalis, and openings of major veins. These anatomical features play
critical roles in cardiac physiology and serve as landmarks for conduction system components, making them clinically
significant.

DETAILED QUESTIONS

Q6.1: Which vessels drain blood into the right atrium?
Answer: SVCandIVCdrain blood into the right atrium
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Q6.2: What is the crista terminalis?

Answer: Crista terminalis is a vertical muscular ridge inside the right atrium that separates:
e The smooth part of the atrial wall
e From the rough part of the anterior atrial wall

Q6.3: What is Musculi pectinati?
Answer: Musculi pectinati is the teeth of a comb arrangement of muscles in the anterior wall.

Q6.4: What is the fossa ovalis? Where is it derived from?
Answer:

e Adepressionin theinteratrial septum

e [tisderived from septum primum

Q6.5: What is the margin above the fossa ovalis?
Answer: Limbus fossa ovalis (derived from septum secundum)

] . RIGHT ATRIUM F.O-fossa Ovalis < S.P
Q6.6: What are the cusps of the tricuspid valve? L- Limbus /Margin < S.S.
Answer: Crista sve Rt. Auricle
] Terminalis 1Tendar of TODARO
e Anteriorcusp Musci L A of KOCH (AV Node)
e Posterior cusp Pectinati b 3. Septal Cusp
O
e Septal cusp Tricuspid Valve.
VG
G g G 2. Opening of
Q6.7: What is the triangle of Koch and its importance? pC.S. 2
Answer:

e The triangle formed between the tendon of Todaro, the septal cusp of the tricuspid valve, and the opening of the
coronary sinus
e TheAVnodeis present

Q6.8: Where is the SAnode located?
Answer: The SAnode is present in the uppermost part of the crista terminalis

Q6.9: What is the auricle of the right atrium?
Answer: The ear-like projection of the right atrium is known as the auricle.

BIG QUESTION 7: Discuss the thoracic duct in detail: its course, anatomical relations, termination, and
the areas not drained by it.

Broad Answer: The thoracic duct is an important lymphatic channel that plays a crucial role in draining lymph from
large parts of the body back into the bloodstream. It begins deep in the abdomen, travels upward through the thorax,
and ends by emptying into major veins near the neck. While it drains most regions, there are a few parts of the body that
it does not drain.
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DETAILED QUESTIONS

Q7.1: What is the course of the thoracic duct?
Answer: Largest lymphatic vessel

S Left internal jugular vein
C7/(|
= { % Left subclavian vein

SVC Esophagus

=

T5 Vertebra ———» ||[7

Azygos vein > ' Accessory hemiazygos vein

}— Hemiazygos vein

1119 '«—— Descending thoracic
T12 vertebra——» | 1] -

Cisterna chyli 4>O

Begins from the cisterna chyli located at L2

Thoracic duct

\)
Crosses the diaphragm through the aortic opening at the level of T12
)
Deviates towards the left at the level of T5
)
Drains lymph at the junction of the left subclavian vein and the left internal jugular vein at the level of C7

Q7.2: What are the areas not drained by the thoracic duct? @
Answer:

e Theright head and neck

e Right thoracic wall

e Rightupper limb Drained by the Drained by the
e Right lung lymphatic duct thoracic duct
e Theright surface of the heart

e Convex part of the liver
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7. UPPER LIMB

BIG QUESTION 1: What are the muscles of the hand, and what are their nerve supply and attachments?
Broad Answer: The muscles of the hand are a group of small, intricate muscles that enable fine movements and grip
control. They are divided into functional groups and are primarily innervated by the median and ulnar nerves. These
muscles originate from the bones and ligaments of the wrist and hand and attach to various parts of the fingers. Their
coordinated action is essential for precision, strength, and dexterity.

DETAILED QUESTIONS

Q1.1: What are the various muscles of the hand and their numbers?
Answer: 20in number
e 4thenar
4 hypothenar
4 lumbricals
4 palmar interossei
4 dorsal interossei

Q1.2: What are the thenar and hypothenar muscles?

Answer: Y49)PYQ: FMGE 2021, 202, 2020 JAD)PYQ: NEET PG 2022 )
Thenar Muscles Hypothenar Muscles ‘ ’ { ; A
TA |
e Flexor pollicis brevis e Abductor digiti minimi (\ Y Q
e Abductor pollicis brevis |e Flexor digiti minimi Hypothenar ,&‘w 4/~ Thenar
¢ Opponens pollicis ¢ Opponens digiti minimi 3 »
e Adductor pollicis e Palmaris brevis :

Q1.3: What is the nerve supply of the muscles of the hands?
Answer:
e The ulnar nerve supplies the hypothenar muscles and adductor pollicis
e The 3 thenar muscles supplied by the median nerve are:
o Flexor pollicis brevis
0 Abductor pollicis brevis
o Opponens pollicis

Q1.4: What is Froment's sign?
Answer:
Adductor pollicis is tested by the book test
If the ulnar nerve is injured

l
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The action of the Adductor pollicis is lost.

l

Flexion of the thumb using the flexor pollicis while doing the book test

l

Froment's sign is positive.

Q1.5: How are carpal bones arranged in the wrist?
Answer: 8 carpal bones are arranged in two rows:

e Scaphoid, Lunate, Triquetrum, Pisiform

e Trapezium, Trapezoid, Capitate, Hamate

Q1.6: What is the sequence of bones in the hand?

Answer: Carpal bones — 5 metacarpals — Phalanges
e 3phalanges each for metacarpal Il to V— Proximal, intermediate, distal
e 2 phalanges for metacarpal |

YOURWISH

Q1.7: Where do the muscles of the hand originate from? '$)PYQ: FMGE 2021, 2022 )

Answer:
o All the thenar muscles originate from:
o Scaphoid

o Trapezium il

0
0
0

OO
O O

CC HH OO

pollicis
e All the hypothenar muscles originate from:
o Pisiform
Abductor Digiti
0o Hamate Minimi U
Flexor Digiti ) .
Minimi Hamate | Capitate Trapezoid [ Trapezium
Opponens Digiti Pisiform| Triquetral Lunate | Scaphoid
Minimi

Q1.8: Where are the thenar muscles inserted?
Answer: Thenar muscles
e Abductor pollicis brevis inserts into the proximal phalanx of the thumb - the outermost muscle.
o Flexor pollicis brevis also inserts into the proximal phalanx of the thumb
e Opponens pollicis inserts into the shaft of the 1st metacarpal - inside
e Adductor pollicis
o Fibers originate from the 3rd metacarpal and the capitate
o Insertsinto the proximal phalanx of the thumb

Q1.9: Where are the hypothenar muscles inserted?
Answer: Hypothenar muscle
e Abductor digiti minimi inserts into the proximal phalanx of the 5th digit - outer.
e Flexor digiti minimi inserts into the proximal phalanx of the 5th digit
e Opponens digiti minimi inserts into the shaft of the 5 metacarpal - inside
e Palmaris brevis is a subcutaneous muscle

93

Abductor Pollicis
Brevis

Flexor Pollicis
Brevis

Opponens
Pollicis

Page 94




Upper Limb.

Q1.10: Where is the abductor pollicis longus muscle inserted?
Answer:
e The abductor pollicis longus muscle is inserted into the base of the 1 metacarpal.

Q1.11: What are the anatomical features of Lumbricals? 'D)PYQ: NEET PG 2022 )
Answer:
e Origin: Flexor Digitorum Profundus (FDP) Tendon
o 1stand 2nd lumbricals originate from one tendon - Unipinnate
0 3rd and 4th lumbricals originate from two adjacent tendons - Bipinnate
e Insertion: Common extensor tendon
e Nervesupply:
o 1stand2nd lumbricals: Median nerve
0 3rdand 4th lumbricals: Ulnar nerve
e Action:
o Flexion at the metacarpophalangeal joint

o Extension at interphalangeal joints

Q1.12: What are the features of the palmar interossei?

Answer: Palmar Interossei
e Palmar interossei - Unipennate Uiipinhate
Nerve supply
e Nerve supply: Ulnar nerve Ulnar nerve \\ "
. . . " " Action Adduction
e Action: Palmar interossei - Adduction of fingers (PAD) (PAD) /)
e The middle finger does not have any palmar interossei i gy .

The middle finger has two dorsal interossei attached to both sides. —

 —

Test: Card test

Testing Palmar Interossei
(Ulnar Nerve): Card Test

Q1.13: What are the features of the dorsal interossei?

Answer: Dorsal Interossei
. T Bipinnate
e Dorsalinterossei - Bipinnate N M Nerve supply U.N
e Nerve supply: Ulnar nerve '(°‘D°/t\'§)" ARNEEeN
e Action: Abduction of fingers (DAB)
o |
e The little finger and thumb do not have any dorsal interossei inserted. —*
e Test: Egawa test ' } '

Testing Dorsal Interossei
(Ulnar Nerve): Egawa Test

y ; ?
21.14. What is the sensory supply of the hand? @ @
nswer:
Sensory Supply of Hand
e Palmar surface
0 Medial 1%, digits - Ulnar nerve

o Lateral 34 digits - Median nerve
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e Dorsal surface
0 Medial 1%2 digits - Ulnar nerve
o Distal phalanges of lateral 3 and 2 digit - Median nerve
o0 Theremaining portion - Radial nerve

Palmar surface Dorsal surface

Median

nerve Median

nerve

Ulnar
nerve

Ulnar
nerve

Radial nerve

Q1.15: Summarise the nerve supply of the upper limb.

Answer:
Muscles Nerve
All the muscles in the anterior compartment of the arm Musculocutaneous nerve
All the muscles in the posterior compartment of the arm and forearm Radial nerve
All the muscles in the anterior compartment of the forearm Ulnar and median nerve
Muscles of hand Ulnar and median nerve

BIG QUESTION 2: What are the course, muscle supply, and clinical effects of injury to the ulnar nerve?

Broad Answer: The ulnar nerve is a major peripheral nerve of the upper limb that supplies several muscles in the
forearm and hand. It can be injured at various levels, leading to characteristic motor and sensory deficits. The pattern
of muscle involvement and clinical findings depends on the site of injury. Understanding its course helps in identifying

the functional loss and associated deformities.

DETAILED QUESTIONS

Q2.1: What is the origin of the ulnar nerve?

Answer:
e Branch of the medial cord of the brachial plexus (Mnemonic: M4U)

e Rootvalue: C7C8T1
o All other branches of the medial cord have root value C8 T1

Q2.2: What is the course of the ulnar nerve?

Answer: Lateral —
Arm Enlcondiie Medial Epicondyle

) Between 2 heads of
A" Flexor Carpi Ulnaris

Forearm { " FDP (Medial 1/2)

o Superficial to F.R
Adductor pollicis :6 Guyon's canal

Deep
Palmar ranc -
Hand{ interossei Superficial Branch

L3L4 yscies
Palmaris brevis

Skin of medial 12 hand

o
Wy o ot“e\’\a\'
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Begins in the medial cord of the brachial plexus

3
Goes through the arm (Ulnar nerve does not supply any muscles in the arm)

0

Enters the forearm behind the medial epicondyle
\

Behind two heads of flexor carpi ulnaris muscle (Cubital tunnel)
2
Supplies medial 1% muscle — Flexor Carpi Ulnaris and Medial half of Flexor Digitorum Profundus (FDP)
2
Enters the hand superficial to the flexor retinaculum
3
Through Guyon's canal ( if compressed here — Guyon's canal syndrome)
i
In hand, divided into: Superficial branch & Deep branch

2

Ends in the adductor pollicis muscle ( the graveyard of the ulnar nerve)

Q2.3: Compression of the ulnar nerve at which site results in cubital tunnel syndrome?
Answer: Behind the two heads of the flexor carpi ulnaris muscle (Cubital tunnel)

Q2.4: Which nerves supply the anterior compartment of the forearm?
Answer: The anterior compartment of the forearm is supplied by the ulnar and median nerves.

Q2.5: Why is the flexor digitorum profundus (FDP) called a hybrid muscle?
Answer: Flexor digitorum profundus is a composite/hybrid muscle

e Medial %2 is supplied by the ulnar nerve

e Lateral %2 is supplied by the median nerve

Q2.6: Which muscles are supplied by the superficial and deep branches of the ulnar nerve in the hand?
Answer: In the hand, the ulnar nerve gets divided into:
e Superficial branch - supplies
o Palmaris brevis muscle
o Theskin of the medial 1%2 hand.
e Deep branch - supplies
0 Allremaining hypothenar muscles
0 3rd and 4th lumbricals
o Palmar and dorsal interossei
0 Adductor pollicis muscle

Q2.7: What are the common sites of ulnar nerve injury and their clinical features?
Answer:

e Ulnar nerve injury — Partial claw hand

o Higherinjuries - Near medial epicondyle
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o Inmedial epicondyle fracture, cubital tunnel syndrome
o Clawing will be less
e Lowerinjuries - Near the wrist
0 InGuyon's canal syndrome
o Clawing will be more
— Because the muscles proximal to the injury are normal (Flexor Carpi Ulnaris and Flexor Digitorum
Profundus)

Q2.8: What is ulnar paradox?
) PYQ: FMGE 2019, 2020

Answer: O &

e Inthe lower lesion of the ulnar nerve, clawing is more

e In higher lesions of the ulnar nerve, clawing is less

BIG QUESTION 3: What are the course, muscle supply, and clinical effects of injury to the median nerve?
Broad Answer: The median nerve is a key nerve of the upper limb that supplies muscles in the forearm and hand,
especially those involved in fine movements. Injury to this nerve can occur at different sites and leads to distinct
patterns of motor and sensory impairment. The extent of muscle weakness and functional loss depends on the level of
involvement. Clinical signs often reflect its anatomical pathway and areas of innervation.

DETAILED QUESTIONS

Q3.1: What is the origin of the median nerve?

Answer:
e Originates from the lateral and medial cords of the brachial plexus
e Rootvalue:C5C6C7C8T1

Q3.2: What is the course of the median nerve?

Answer:

Arm
Lateral

Epi |
picondyle Medial Epicondyle

~  B/N Heads of Pronator teres

A\

anterior Compartment
except Medial 1/2 FDP

and Flexor Carpi Ulnaris

Forearm: All muscles of
Superficial flexors

deep
flexor

Deep to flexor
I (Carpal Tunnel)

Hand A\ Palmar cutaneous branch
All Thenar Muscles Supplies skin of Lateral 3"

except Adductor
Pollicis and 1st &
27d Lumbricals
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START: Median nerve — Does not supply any muscles in the arm

\)
Enters the forearm by passing between two heads of Pronator Teres
2
Gives branch after entering the forearm: Anterior Interosseous Nerve (AIN)

\J

Passes deep to the Flexor Retinaculum (into the Carpal Tunnel)
2

Before entering the flexor retinaculum, it gives the Palmar Cutaneous Branch (spared in carpal tunnel syndrome)

\
The skin of the lateral 3%z palm

Q3.3: What are the forearm innervations of the median nerve?

Answer: In the forearm, the median nerve supplies all anterior compartment muscles except the medial %2 of the FDP.
e The median nerve supplies the superficial flexors
o AINsupplies the deep flexors

Q3.4: What are the hand innervations of the median nerve?
Answer: In the hand, the median nerve supplies the:

e Thenar muscles, except the Adductor pollicis

e 1stand 2nd Lumbricals

o Digital branch - supplies the skin of the lateral 32 digits

Q3.5: What are the sites of injury of the median nerve?
Answer:
e Higher lesion
o Pronator teres syndrome: If compressed while passing between the two heads of the Pronator teres muscle
o Supracondylar fracture: AIN is more injured '$)) PYQ: NEET PG 2021
e Lower lesion
o Carpal tunnel syndrome: If compressed when passing deep to the flexor retinaculum

Q3.6: What are the clinical signs of median nerve injury?
Answer:
If the median nerve is injured:
e Atrophy of the thenar eminence
o Allthenar muscles will be affected except the adductor pollicis
o Theadductor pollicis is supplied by the ulnar nerve
e The thumb will be in an adduction position along the plane of the fingers — Ape thumb

If the median nerve is injured in a higher lesion:
e All forearm muscles are affected
o While making a fist —» Pointing index
e Ape thumbis also observed in higher lesion injury
e Sensory lossin the lateral 3 %2 fingers (palm and digits)
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If the median nerve isinjured in the lower lesion:
e Ape thumb deformity is seen
¢ No pointingindex
e The Palmar cutaneous branch is spared in carpal tunnel syndrome
o Nosensory loss in the palm
o Sensory loss in the later 3 12 digits

BIG QUESTION 4: What are the course, muscle supply, and clinical effects of injury to the radial nerve?
Broad Answer: The radial nerve is primarily responsible for extension at the elbow, wrist, and fingers, and also supplies
the skin over the posterior limb. Injury to it can result in varying degrees of motor and sensory loss depending on the
site. Clinical effects are closely linked to its anatomical course.

DETAILED QUESTIONS

Q4.1: What is the origin of the radial nerve?

Answer:
e Origin: Posterior cord of brachial plexus (Mnemonic: LUNAR)
e Rootvalue: C5C6C7C8T1

Q4.2: What is the course of the radial nerve?

Answer:
Posterior Cord of Brachial Plexus

Radial nerve C5C6C7C8T

In Spiral groove In Axilla

—Part of Medial Head of Triceps —Long head of triceps

—Lat. head of triceps —Part of Medial Head
. of Triceps
lateral side of the arm

— Brachioradialis

— Extensor Carpi
Radialis Longus

Lateral Epicondyle Medial Epicondyle

Deep Branch
Pierces supinator muscle

PIN
Superficial Br. l'

Post. .of
Skin of dorsum of hand fore%‘?ﬁn,cigxmtgﬁs%rs)

START: From the posterior cord (Brachial Plexus)
\
Passes behind the shaft of the humerus (in the axilla)
Supplies: Long head + part of the medial head of triceps
\
Turns in the Spiral/Radial Groove
Supplies: Remaining medial head + lateral head of triceps
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Enters the lateral side of the arm
Supplies: Brachioradialis + Extensor Carpi Radialis Longus (ECRL)
(ECRL helps in wrist extension)
2
In front of the lateral epicondyle, it divides into:
e Superficial branch: Supplies skin of dorsum of hand + distal phalanges
e Deep branch — Pierces supinator — becomes Posterior Interosseous Nerve (PIN): supplies posterior compartment
of the forearm (extensors)

Q4.3: What are the different injuries of the radial nerve?
Answer:

e Inthe axilla: Clutch palsy

e Inthe spiral groove: Saturday night palsy

e Inthe lateral aspect of thearm

e InjurytoPIN

Q4.4: What are the landmarks of radial nerve injury?
Answer:
e Contraction of the triceps — extension of the elbow joint
o If the triceps isinvolved — loss of extension or a flexed elbow
0 Anterior compartment muscles dominate
e If ECRLisinvolved, — no extension of wrist — wrist drop
e If PINisinvolved, — extensor digitorum is affected — Finger drop
e If the superficial branch isinvolved — loss of sensation

Q4.5: What are the features of radial nerve injury in the axilla?
Answer:

e All triceps are affected — flexed elbow

e ECRLisaffected — Wrist drop

e PINisinvolved — Finger drop

e Superficial branch is involved — loss of sensation

Q4.6: What are the features of radial nerve injury in the spiral groove?
Answer:
e Long head and medial head of triceps are spared — Weakness of extension at the elbow.
e ECRLisaffected — Wrist drop
e PINisinvolved — Finger drop
e Superficial branch is involved — loss of sensation

Q4.7: What are the features of radial nerve injury in the lateral aspect of the arm?
Answer:

e Extension at the elbow is normal

e Nowristdrop
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e Fingerdropis present
e Lossof sensation is present.

Q4.8: What are the features of PIN palsy?
Answer: Only finger drop is present

BIG QUESTION 5: What are the anatomical features of the brachial plexus, and what are its common
injuries?

Broad Answer: The brachial plexus is a network of nerve fibers formed by the anterior rami of C5 to T1 spinal nerves,
organized into roots, trunks, divisions, cords, and branches. It supplies the upper limb, with terminal branches
including the musculocutaneous, axillary, radial, median, and ulnar nerves. The plexus lies in the neck and axilla,
closely related to important vascular structures. Common injuries include upper trunk lesions (Erb's palsy) and lower
trunk lesions (Klumpke's palsy), each producing characteristic motor and sensory deficits. Knowledge of its structure is
essential for understanding limb function and localizing nerve injuries.

DETAILED QUESTIONS

Q5.1: What is the origin of the brachial plexus?
Answer: Origin: Ventral rami of C5, C6,C7, C,8 T1

Q5.2: What are the parts of the Brachial plexus?
Answer: Roots — Trunks — Divisions — Cords — branches

'E)) PYQ: FMGE 2019, 2020 K£J) PYQ: NEET PG 2022, 2023

Q5.3: How is the brachial plexus formed?
Answer:
e C5and Cé will combine to form — the upper trunk
e (7 will continue as the middle trunk
e C8andT1 will combine to form — the lower trunk
All the trunks give rise to:
0 Anterior division
o Posterior division
The posterior division of the upper trunk, middle trunk, and lower trunk combines to form — Posterior cord.
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e The anterior division of the upper and middle trunk will combine to form — lateral cord.
e Theanterior division of the lower trunk will continue as the medial cord.

e There are nobranches from the division

Q5.4: What are the branches of the brachial plexus?
Answer:

Cord

Lateral cord Lateral pectoral nerve
Musculocutaneous nerve

Lateral root of median nerve

Medial cord
(Mnemonic: M4U)

Medial pectoral nerve
Medial root of median nerve

Medial cutaneous nerve of arm
Medial cutaneous nerve of forearm

e Ulnar nerve
Posterior cord e Lowersubscapular nerve
(Mnemonic: LUNAR) |e Upper subscapular nerve

Nerve to latissimus dorsi - thoracodorsal nerve

¢ Axillary nerve
¢ Radial nerve
Trunk
Upper trunk e Suprascapular nerve
¢ Nerve tosubclavius
Root
C5 e Dorsal scapular nerve
C5C6 C7 ¢ Longthoracic nerve- supply serratus anterior muscle (boxer's muscle)

o Alsoknown as the nerve of bell

Q5.5: What are the different injuries of the brachial plexus?

Answer:
e Injury to the upper trunk: Erb's paralysis
e Injury to lower trunk: Klumpke's paralysis

') PYQ: NEET PG 2021, 2022 R£) PYQ: FMGE 2019, 2020, 2021, 2022

e Injury to the long thoracic nerve: Winging of the scapula

Q5.6: What are the features of Erb’s paralysis?
Answer:
o Injury to the upper trunk of the brachial plexus
e Thenerveroot involved is C5and Cé6
e Nervesinvolved: (Mnemonic: SAM)
o Suprascapular nerve
0 Axillary nerve
0 Musculocutaneous nerve
e Causes:
o Birthinjury
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— Shoulder dystocia — injury while overstretching
o Fallon theshoulder
e Sign: Policeman's tip hand/ Waiter's tip hand/ Porter’s tip hand.
0 Arm:Adducted and medially rotated
o Elbow: Extended
o Forearm: Pronated
o Fingers: Flexed

Q5.7: What are the features of Klumpke's paralysis?
Answer:
¢ Injury to the lower trunk of the brachial plexus
e ThenerverootinvolvedisC8T1
e Nerveinvolved: The intrinsic muscles of the hand are affected
o Ulnarnerve
0 Mediannerve
e Cause: Hyperabduction of the arm
e Sign: Claw hand

o Hyperextension of the metacarpophalangeal joint
o Flexion at the interphalangeal joint
e Horner's syndrome- due to the involvement of T1
0 Ptosis
0 Miosis
0 Anhidrosis

Q5.8: What is the winging of the scapula?
Answer:
e Injury to the long thoracic nerve
e Nerverootsinvolved are C5, C6 C7
e The Serratus anterior muscle is involved
e The medial border of the scapula becomes more prominent

BIG QUESTION 6: What are the anatomical features of the Clavicle, and what is its clinical significance?
Broad Answer: The clavicle is an S-shaped bone that connects the upper limb to the trunk, acting as a strut between the
sternum and scapula. It serves as an attachment site for multiple muscles and protects underlying neurovascular
structures. Clinically, it is the most commonly fractured bone in the body due to its subcutaneous position and curved
shape.
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DETAILED QUESTIONS

Q6.1: What are the special features of the clavicle?
Answer:

Itis the only bone that lies horizontally

There is no medullary cavity

Itis the first bone to start ossification by the 5th week of intrauterine life.

Itis the last bone to complete ossification by 22-25 years of life

Itis the only long bone that undergoes membranous ossification (except the medial end)

Itis the only long bone that has 2 primary centers and 1 secondary center of ossification.

Q6.2: What is the common site of clavicle fracture?
Answer:
e Theclavicleis most commonly fractured between the lateral 1/3rd and the medial 2/3rd
o Lateral2/5and medial 3/5

BIG QUESTION 7: What are the features of the Anatomical snuff box, and its clinical significance?

Broad Answer: The anatomical snuff box is a triangular depression on the lateral aspect of the wrist, bordered by
tendons of the thumb. It contains the radial artery, scaphoid bone, and superficial branch of the radial nerve. Clinically,
tendernessin this area suggests a scaphoid fracture, which carries a risk of avascular necrosis due to poor blood supply.

DETAILED QUESTIONS
Q7.1: What are the boundaries of the anatomical snuff box? @
Answer: ‘

e Laterally ()N , 1 3
o Extensor pollicis brevis |
0 Abductor pollicis longus

e Medially \
o Extensor pollicis longus

e Roof
o Cephalicvein
o Superficial branch of the radial nerve

e Floor
o The lower end of the radius
0 Scaphoid
o Trapezium
0 Base of the 1st metacarpal

Q7.2: What is the content of the anatomical snuff box?
Answer: Radial artery
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Q7.3: What is the clinical significance of the anatomical snuff box?
Answer:

e The scaphoid bone is most commonly fractured here.

e Tendernessin the anatomical snuff box

BIG QUESTION 8: Which nerves are closely related to the humerus, and why are they clinically
important?

Broad Answer: Several nerves are closely related to the humerus, making them vulnerable to injury in fractures. These
relationships are clinically important because fractures at specific sites can lead to corresponding nerve injuries,
resulting in characteristic motor and sensory deficits.

DETAILED QUESTIONS

Q8.1: What are the nerves related to the humerus?

Answer:
Greater——3p 4
tuberosity ) |
Inter- i

tubercular
groove

Lesser
tuberosity

Y

Radial nerve
in radia
groove)

Humerus

Ulnar nerve

Medial epicondyle
(posterior: ulnar
groove)

Nerves closely related to the humerus are:
e Axillary nerve
e Radial nerve
e Ulnarnerve

Q8.2: Whereis the axillary nerve located in relation to the humerus, and its clinical importance?

AnSwer: ') PYQ: FMGE 2021 J4)) PYQ: NEET PG 2022

o Axillary nerve - passes behind the surgical neck of the humerus
e Fracture of the surgical neck of the humerus — The axillary nerve is damaged
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Q8.3: What is the relation of the radial nerve to the humerus, and what fracture leads to
radial nerve injury?
Answer:

e Radial nerve - passes through the spiral/radial groove behind the shaft of the humerus.

e Fracture of the shaft of the humerus — The radial nerve is damaged.

Q8.4: How does the ulnar nerve course around the humerus?
Answer:
o Ulnar nerve: Passes behind the medial epicondyle
e Fracture of the medial epicondyle of the humerus — The ulnar nerve is damaged

Q8.5: What is the nerve injury seen in the supracondylar fracture of the humerus?
Answer: In supracondylar fracture, the Anterior interosseous nerve is more damaged
than the median nerve.

BIG QUESTION 9: What are the anatomical features of the carpal tunnel and the flexor retinaculum?
Broad Answer: The carpal tunnel is a confined space at the wrist formed by carpal bones and covered by the flexor
retinaculum. It contains the median nerve and flexor tendons of the forearm. Compression within the tunnel has clinical

relevance in conditions like carpal tunnel syndrome.

DETAILED QUESTIONS

Q9.1: What is the flexor retinaculum?
Answer: The flexor retinaculum is a fibrous band-like structure covering the carpal bones.

Ulnar Nerve

Flexor
Retinaculum

Flexor Digitorum
Profundus

Flexor Digitorum Superficialis } Deep to Flexor Retinaculum
Flexor Pollicis Longus (Carpal tunnel)

Q9.2: What are the structures passing superficial to the flexor retinaculum?
Answer: Structures passing superficial to the flexor retinaculum
e Ulnar nerve
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e Ulnarartery
e Palmaris longus tendon
e The palmar cutaneous branch of the median nerve

Q9.3: What structure passes through the flexor retinaculum?

Answer:
e The flexor carpi radialis tendon is neither superficial nor deep to the flexor retinaculum.
e |t passes through the flexor retinaculum

Q9.4: What are the structures passing deep to the flexor retinaculum?
Answer:
e The space deep to the flexor retinaculum is known as the carpal tunnel
e Structures passing through the carpal tunnel are:
0 4tendons of the flexor digitorum superficialis
0 4tendons of flexor digitorum profundus
o Tendon of the flexor pollicis longus
0 Mediannerve

BIG QUESTION 10: Describe the anatomy of the extensor compartment of the wrist and extensor
retinaculum.

Broad Answer: The extensor compartment of the wrist contains six fibro-osseous tunnels formed by the extensor
retinaculum, which stretches from the lateral to medial aspect of the distal radius and ulna. These compartments
transmit various extensor tendons of the forearm, each enclosed in a synovial sheath. The retinaculum holds the
tendons in place and prevents bowstringing during extension movements.

DETAILED QUESTIONS

Q10.1: How many extensor compartments are present at the wrist?
Answer: There are 6 extensor compartments in the wrist

V) Extensor digiti minimi
IV) Extensor digitorium
and Extensor longus

: {Extensor pollicis brevis
Abductor pollicis longus

Extensor Extensor |y Extensor
carpi radialis carpi radialis Pollicis longus
longus brevis
SE—
I
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Q10.2: What are the contents of the extensor compartment of the wrist

Answer:

From lateral to medial side,

Compartment

Contents

Lateral boundary of the anatomical snuff box
o Extensor pollicis brevis
o Abductor pollicis longus

Extensor carpi radialis longus
Extensor carpi radialis brevis

Medial boundary of the anatomical snuff box
o Extensor pollicis longus

4 tendons of Extensor digitorum
Extensor longus

Extensor digiti minimi

Vi

Extensor carpi ulnaris

Q10.3: What is the extensor retinaculum?

Answer:

e The extensor retinaculum is a strong fibrous band on the back of the wrist that holds the extensor tendons in

place.

e Forms the roof of six extensor compartments through which these tendons pass.
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8. ABDOMEN

BIG QUESTION 1: What are the important anatomical abdominal planes?
Broad Answer: Abdominal planes are horizontal reference lines used to divide the abdomen into regions for clinical and
anatomical purposes. They pass through key anatomical landmarks and help in locating viscera and vascular structures.

Abdominal Planes

Xiphoid process
T Costal margin
T12
Transpyloric plane (Addison's plane) L1
2\ /

N

Subcostal plane

Umbilicus
lliac crest

Tubercle of iliac crest
Transtubercular plane

Anterior superior iliac spine

Inguinal ligament

Tip of coccyx Pubic tubercle
Pubic crest

Pubic symphysis

Transpyloric plane: Pylorus of stomach, origin of superior mesenteric artery
and hilum of kidney

DETAILED QUESTIONS
Q1.1: What is the transpyloric plane (Addison's plane)? @
Answer:

o Atthelevelof L1

e Passes through the pylorus of the stomach

e Origin of superior mesenteric artery (midgut artery)
e Colictrunk arises at the level of T12 (foregut artery)
e Hilum of kidney is present at this level

Q1.2: What is the subcostal plane?

Answer:
e Passes the lowermost part of costal margin
e lLevelof L3

Q1.3: What is the supracristal plane?

Answer:
e Passes at the level of the highest point of iliac crest
o level of L4

Q1.4: What is the transtubercular intertubercular plane?
Answer: At the level of L5
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Q1.5: What is the umbilicus level and dermatome?
Answer:

e BetweenlL3and L4

e Dermatome: T10

BIG QUESTION 2: What is the structure and anatomy of the inguinal ligament and inguinal canal?

Broad answer:The inguinal region includes the inguinal ligament and canal. The ligament originates from the external
oblique muscle and plays a key role in forming the inguinal canal, which transmits structures such as the spermatic cord
or round ligament. Understanding its walls, rings, and contents isimportant in inguinal hernia classification.

DETAILED QUESTIONS

Q2.1: What is the inguinal ligament/ Poupart's ligament?
Answer:
e Thickening of aponeurosis of external oblique muscle
e Midpoint of inguinal ligament: Midpoint between ASIS and pubic tubercle
e Mid-inguinal point: Midpoint between ASIS and pubic symphysis
e Caput medusae is 1.25 cm above mid-inguinal point

Q2.2: What are the layers of the anterior abdominal wall that form the inguinal canal?
Answer:
e Skin
e Superficial fascia:
o Outer fatty layer (Camper's fascia)
o Inner fibrous layer (Scarpa's fascia)
e External oblique muscle and aponeurosis
e Internal oblique muscle and aponeurosis
e Transversus abdominis muscle and aponeurosis
e Transversalis fascia
e Extraperitoneal tissue
e Parietal peritoneum

Q2.3: What is the anatomy of the deep and superficial inguinal rings?

Answer:

Deep (internal) Abdominal wall
inguinal ring Inferior epigastric _—site of protrusion of
site of protrusion of /™ vessels direct hernia
indirect hernia

Parietal peritoneum
g Medial umbilical ligament

Median umbilical ligament
Rectus abdominis muscle
Pyramidalis muscle

Extraperitoneal tissue
Transversalis fascia

Transversus abdominis
muscle -
Conjoint tendon

Internal oblique muscle a .
q <—Linea alba

Aponeurosis of external ¥ - 4/Spermatic cord
oblique muscle/'—x.ﬁ — / "\
P Superficial (external) External spermatic fascia
Inguinal ligament pinguinal fing \ - (external oblique)
Internal spermatic fascia  Cremasteric muscle and
(transversalis fascia) fascia (internal oblique)
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e Deepring: Transversalis fascia has a oval-shaped defect
e Superficial ring: External oblique aponeurosis has a triangular-shaped defect
e Internal oblique and transversus abdominis arch over the canal and form the conjoint tendon on opposite side

Q2.4: What are the boundaries and contents of the inguinal canal?
Answer:
e length:4cm (3.8-7.5¢cm)
e Boundaries:
0 Anterior: External oblique and internal oblique @
o Posterior: Transversalis fascia and conjoint tendon
0 Roof: Internal oblique and transversus abdominis

o Floor: Inguinal ligament
SIR
e (Contents:

0 Male: Spermatic cord and ilioinguinal nerve
o Female: Round ligament and ilioinguinal nerve
e True content: Enters through DIR and exits through SIR

DIR

e False content: Enters through posterior wall and exits through SIR — Ilioinguinal nerve

Q2.5: What are the components of the spermatic cord?
Answer:

e Testicularartery

e Pampiniform plexus of vein

e Genital branch of genitofemoral nerve

e Vas deferens/Ductus deferens

e Arterytovasdeferens

e Internal spermatic fascia

e Cremasteric muscle and fascia

e External spermatic fascia

Q2.6: What is the classification of inguinal hernias? @
Answer: Livea Alba

e Indirectinguinal hernia: Through DIR

e Directinguinal hernia: Through Hesselbach's triangle R R

o Base: Inguinal ligament AN .

0 Medial: Rectus abdominis /

o Lateral: Inferior epigastric vessels lg

BIG QUESTION 3. What are the anatomical relations of the spleen?
Broad Answer: The spleen lies in the left hypochondrium and has diaphragmatic and visceral surfaces. It is closely
related to several organs and is supported by ligaments that maintain its position.
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DETAILED QUESTIONS
Diaphragm
Q3.1: What are the relations of the spleen? Spleen
Answer:
e Convexsurface: Diaphragm Pancreas ——»
e Visceral surface: - X Phrenicocolic
Pancreaticocolic ligament
o0 Stomach lig. '
. Colon Spbnocmm
0 Leftkidney ligament
0 Leftcolicflexure
o Tail of pancreas

Q3.2: What ligament prevents downward displacement of spleen?
Answer: Phrenicocolic ligament

BIG QUESTION 4. What are the anatomical features and relations of the kidney?
Broad Answer: Kidneys extend from T12 to L3, with the right kidney lying lower. They have similar posterior relations
and are associated with important muscles, nerves, and ribs.

. Area for suprarenal glands
Medial arcuate

11" rib ligament Duodenal area
g Lateral arcuate
12" rib ligament

Diaphragm

Hepatic area
Diaphragm

Subcostal vessels and n.

/ Psoas major \\\ Subcostal vessels and n. Pancreatic
Transversus abdominis —k \ 41: area

- . Quadratus Transverse abdominis
liohypogastric n. —p \(

lumborum lliohypogastric n. Colic
llioinguinal n. —p “4—— llioinguinal n. area
Left kidney Right kidney
Left renal vein
DETAILED QUESTIONS Inferior vena cava
. - - D) Pra: FGE 2020, 2021
Q4.1: What is the anatomical extent of the kidney? O AR SRS
Answer:
e T12tol3

e Right kidney is lower than the left

Q4.2: What are the posterior relations of both kidneys?
Answer:
e Same for both kidneys:
o Upper half: Diaphragm
o Lower half:
— Medial: Psoas major
— Middle: Quadratus lumborum
— Lateral: Transversus abdominis
e Nerves: Iliohypogastric andilioinguinal nerves
o Comes out between psoas major and qudratus lumborum
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e Below T12: Subcostal nerve, artery and vein
e (ostal relations:

o Rightkidney: 12thrib

o Left kidney: 11th and 12th ribs

Q4.3: What are the anterior relations?
Answer:

e Right kidney: Liver, duodenum

e |eft kidney: Spleen, pancreas, stomach

BIG QUESTION 5. What structures pass through the diaphragm openings?
Broad Answer: There are three main openings in the diaphragm—venae caval, esophageal, and aortic—with specific
vertebral levels and structures passing through.

DETAILED QUESTIONS

Q5.1: What are the diaphragmatic openings and their contents?
Answer:
e Venacaval opening: T8
o IVC
0 Right phrenicnerve
e [Esophageal opening: T10
o Esophagus
0 Vagusnerve
e Aorticopening: T12
0 Aorta

o Thoracicduct
0 Azygos vein

BIGQUESTION 6. What is the anatomy of the abdominal aorta?
Broad Answer: The abdominal aorta begins at T12 and ends at L4. It gives off ventral, lateral, and dorsal branches to
supply abdominal and pelvic organs.

Inferior phrenic arteries

Diaphragm
Fia0 Celiac trunk

Middle suprarenal artery
Left renal artery

Superior mesenteric artery

Middle suprarenal artery

Testicular or ovarian arteries

Lumbar arteries Inferior mesenteric artery

- Psoas major muscle
Median sacral artery

Common iliac artery
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DETAILED QUESTION

Q6.1: What is the extent of the abdominal aorta?
Answer:

e BeginsatT12

e ExtendsuptolL4

Q6.2: What are the branches of the abdominal aorta?
Answer:
e Ventral branches:
0o T12: Celiac trunk (foregut)
0 L1:Superior mesenteric artery (midgut)
o L3: Inferior mesenteric artery (hindgut)
e lateral branches:
o Inferior phrenic artery
0 Middle suprarenal artery
0 Renalartery
o Gonadal artery
e Dorsal branches:
0 4 pairsof lumbar arteries
o Single mediansacral artery

BIG QUESTION 7. What is the celiac trunk and its branches?

T12

1)) PYQ: NEET PG 2020

Lateral branches

o
CT‘_’_— Inferior phrenic artery

Middle suprarenal artery
Dorsal Branch L.|©
SMAf_—+— Renal artery

@) pairs of lumbar arteries

(Dsingle median sacral artery |o Gonadal artery

LalimA

N

La

Comman lliac artery

Broad Answer: The celiac trunk arises from T12 and supplies foregut structures. It divides into the left gastric, splenic,

and common hepatic arteries with multiple branches.

DETAILED QUESTION

Q7.1: What are the branches of the celiac trunk?

— Common hepatic a.
Right gastric a.

Left hepatic a.
Right hepatic a. -}\
Cystic a.-hk

Left gastric a.

Hepatic a.
(proper)
Gastroduodenal a. )

" ax 2l
Supraduodenal —p~ -~

Retroduodenal —Py g

Superior pancreatico- - Right gastroepiploic a.

duodenal a.

e Leftgastricartery
e Splenicartery
e Common hepatic artery
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Esophageal br. Short Gastric Artery

Hilar branches

® Gastroepiploic
artery

® Gastroepiploic artery

Superior pancreaticoduodenal artery
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Q7.2. What are the branches of Left gastric artery?
Answer:
o |eftgastricartery:
0 Along lesser curvature of stomach
o Esophageal branches

Q7.3. What are the branches of splenic artery?
Answer:
e Splenicartery:
0 Runsbehind stomach
o Tortuous
o Branches:
— Pancreatic
— Left gastroepiploic
— Short gastric
— Hilar

Q7.4. What are the branches of the common hepatic artery?
Answer:
e Common hepatic artery:
0 Proper hepaticartery
— Branches:
= Right hepatic artery — Gives off cystic artery
= Lefthepaticartery
= Right gastricartery
o Gastroduodenal artery
— Right gastro epiploic artery
— Superior pancreaticoduodenal artery

BIG QUESTION 8. What is the structure and boundary of the peritoneum and epiploic foramen?
Broad Answer: The peritoneum lines the abdominal cavity and forms sacs. The epiploic foramen (of Winslow) is a
passage connecting greater and lesser sacs with defined anatomical boundaries.

DETAILED QUESTION

Q8.1. What are the peritoneal ligaments and sac details?

Answer: Falciform
= = ligament

Gastrosplenic
ligament

Splenorenal ligament
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e |essersac: Enclosed behind stomach
e Greater and lesser sac: Communicate via epiploic foramen/ foramen of Winslow
e ligaments:
o Falciform (derived from ventral mesentery):
— Connects liver to anterior abdominal wall
0 Lesser omentum: Between liver and stomach
o Gastrosplenic (derived from dorsal mesentery): Between stomach and spleen
— Short gastricartery
— Left gastroepiploic artery
o Splenorenal/ Lienorenal (derived from dorsal mesentery):
— Splenicartery
— Tail of the pancreas

Q8.2. What are the boundaries of the epiploic foramen?
Answer:

Anterior: Free margin of lesser omentum with hepatic artery, bile duct, and portal vein
Posterior: IVC

Superior: Caudate lobe of liver

Inferior: First part of duodenum
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9. PELVIS AND PERINEUM

BIG QUESTION 1: What are the fascial layers, pouches, and urethral parts in the sagittal anatomy of the

pelvis and perineum?

Broad Answer:
e Insagittal sections of the male and female pelvis, the perineum is organized into fascial layers and pouches.

e The deep perineal pouch lies between the superior and inferior fascia of the urogenital diaphragm, while the
superficial perineal pouch lies between the perineal membrane and Colle's fascia.
e These pouches contain muscles, glands, and portions of the urethra, differing by sex.

Uterine tube

Ovary Urinary
bladder

- Vesicouterine pouch Rectum

— Uterus Seminal vesicle
Ejaculatory duct

Prostate gland

Ductus (vas)
Urinary bladder deferens

Urethra
Rectum
Anus
Vaginal rugae \ ) Urethra

Anal canal
Anal aperture

Vaginal orifice

DETAILED QUESTIONS

Q1.1: What are the fascial layers of the urogenital diaphragm and how do they relate to perineal pouches?
Answer:

e Superior fascia - forms the roof of the urogenital diaphragm

e Inferior fascia - also called the perineal membrane, forms the floor

e Superficial fascia - known as Colle's fascia

Perineal Pouch Boundaries
Deep perineal pouch Between superior and inferior fascia
Superficial perineal pouch Between perineal membrane and Colle's fascia

Q1.2: What are the parts of the male urethra and what lies within the deep perineal pouch?
Answer:
e Partsof maleurethra:
0 Prostaticurethra - passes through prostate
0 Membranous urethra - lies in deep perineal pouch
0 Bulbarurethra-inbulb of penis
0 Penile urethra - continues distally in penis
e Contents of deep perineal pouch:
0 Membranous urethra (males)
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o Externalurethral sphincter
0 Deep transverse perineal muscle
o Bulbourethral gland (Cowper's gland) in males

P

Internal urethral sphinctel Bladder_/—{1.Preprostatic part of urethra |
(Smooth muscle)

Prostate — 2. Prostatic part of urethra ‘ External urethral
sphincter

Urethra

Bladder

External urethral sphincter AN
(Skeletal muscle) - —X

_4

44— Deep perineal pouch
SA___ Perineal membrane

Greater vestibular
gland

2nd bend when/'/ I ulbourethral gland and duct ) .
penis isFlaccid ‘ N Deep perineal pouch
Il :j>
y 3. Membranous part of urethra
Penis— ‘ [ Perineal membrane ‘
‘ 1" bend
4. spongy part of urethra
Navicular fossa —‘\ ’ | Vaginal opening in deep perineal
L External urethral orifice pouch and perineal membrane

Q1.3: What are the contents of the superficial perineal pouch?
Answer:
e Inmales:
0 Bulb of penis (surrounded by bulbospongiosus muscle)
o Crusof penis (surrounded by ischiocavernosus muscle)
o Superficial transverse perineal muscle
e Infemales:
0 Greater vestibular gland (Bartholin's gland)

BIG QUESTION 2: What are the causes, types, and spread of urine extravasation in urethral injury?
Broad Answer:
e Urine extravasation occurs due to urethral rupture, commonly from straddle injuries or pelvic fractures.
e The site of urethral rupture determines the path of urine leakage — into the deep perineal pouch, superficial
perineal pouch, scrotum, penile shaft, space of Retzius, or anterior abdominal wall.

DETAILED QUESTIONS

Q2.1: What are the common causes of urethral rupture, and which parts of the urethra are typically injured?

Answer: 'P)PYQ: FMGE 2020,21,22
©)PYQ: NEET PG 2022, 2023
Cause Urethral Part O
Affected Straddle injury
Pelvic fracture Membranous urethra

e Fall into a manhole causing
pelvic fracture

Straddle injury Bulbar urethra
e Straddle injury while riding
a bicycle on a bumpy road
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Q2.2: What are the possible anatomical spaces where urine can extravasate after urethral rupture?
Answer:
e Membranous urethra:
0 Deep perineal pouch
0 Space of Retzius (Around bladder and prostate)
e Bulbarurethra:
Superficial perineal pouch
o0 Scrotum
0 Penile shaft
0 Anterior abdominal wall

o

BIG QUESTION 3: What is the perineal body and which muscles are attached toit?
Broad Answer:
e The perineal body is a dense fibromuscular structure located in the perineum — between the vagina and anal
canalin females, and a corresponding midline point in males.
e |tactsasacentral point for 10 muscles that support the integrity of the pelvic floor and maintain continence.

PERINEAL BODY Bulbospongiosus muscle

Superficial transverse
perineal muscle

External anal spincter

DETAILED QUESTIONS

Q3.1: Where is the perineal body located and what is its structural nature?
Answer:

e Infemales: Between the vaginal and anal canal openings

e Inmales: At the perineal midline

e Structure: Dense, tough fibrous body that serves as a muscle attachment point

Q3.2: What are the muscles that attach to the perineal body?
Answer: Total 10 muscles

Paired Muscles (4 pairs = 8 muscles) Unpaired Muscles (2 total)
e Superficial transverse perineal muscle e Externalanal sphincter
e Deep transverse perineal muscle e Longitudinal muscle of the anal canal
e Bulbospongiosus
e Levatorani
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BIG QUESTION 4: What are the boundaries and contents of the ischiorectal (ischioanal) fossa?
Broad Answer:

e The ischiorectal fossa (also called ischioanal fossa) is a wedge-shaped fat-filled space located on either side of
the anal canal.

e It allows expansion of the anal canal during defecation and contains critical neurovascular structures such as the
pudendal canal with its contents.

Levator ani muscle

Obturator internus muscle

Anal canal

Ischial tuberosity

Perianal skin
Ischiorectal fossa

DETAILED QUESTIONS

Q4.1: What are the anatomical boundaries of the ischiorectal fossa?

Answer:
Boundary Structure
Lateral Obturator internus muscle
Medial Levator ani and external anal sphincter
Anterior Perineal membrane
Posterior Sacrotuberous ligament and gluteus maximus

Q4.2: What structures are contained in the ischiorectal fossa?
Answer:
e Fat (maincontent)
e Pudendal canal (Alcock’s canal) containing:
0 Pudendalnerve
o Internal pudendal artery
o Internal pudendal vein

BIG QUESTION 5: What are the divisions and branches of the internal iliac artery, particularly its
posterior division?
Broad Answer: I9) PYQ: FMGE 2020 |
e The commoniliac artery divides into the external and internaliliac arteries.
e Theinternaliliac artery further divides into anterior and posterior divisions.
e The posterior division gives rise to three main branches remembered by the mnemonic SIL: Superior gluteal,

Iliolumbar, and Lateral sacral arteries.
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Posterior division of

. o Branches of
internal iliac artery

posterior division

v

1. lliolumbar artery

Common iliac artery

2. Superior gluteal artery

External iliac artery

Internal iliac artery

Anterior division of ‘
Internal iliac artery

Deep circumflex iliac artery

7/

3. Lateral sacral arteries

Inferior epigastric artery

anterior division
Branches of

1. Superior ve5|cal artery
2. Obturator artery

3. Uterine artery

4. Inferior vesical artery
5. Middle rectal artery

6. Inferior glutel atery

7. Internal pudendal artery

DETAILED QUESTIONS

Q5.1: Howis the internaliliac artery formed and how does it divide?
Answer:
e The commoniliac artery divides into:
o Externaliliacartery
o Internaliliacartery
e Theinternaliliac artery divides into:
0 Anterior division
0 Posterior division

Q5.2: What are the branches of the posterior division of the internal iliac artery?
Answer:

e S — Superiorgluteal artery

e | — [liolumbarartery

e L — Lateralsacralarteries
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10. LOWER LIMB

BIG QUESTION 1: What is the compartmental organization of the lower limb, including nerve supply,
major nerves, muscles, injuries, and their clinical effects?

Broad Answer:

e The lower limb is organized into compartments—anterior, posterior, medial (thigh), lateral (leg), and plantar
(foot)—each supplied by specific nerves.
e Thefemoral, sciatic (tibial + common peroneal), and obturator nerves supply these compartments.

e Injuries to these nervesresult in characteristic gait patterns and muscle paralysis.

DETAILED QUESTIONS

Q1.1: How are the thigh and leg compartments innervated?

Answer:
Region Compartment Nerve Supply

Thigh Anterior Femoral nerve
Medial Obturator nerve
Posterior Tibial nerve (from sciatic)

Leg Anterior Deep peroneal nerve
Lateral Superficial peroneal nerve
Posterior Tibial nerve

Foot Medial plantar side Medial plantar nerve
Lateral plantar side Lateral plantar nerve

Q1.2: What is the sciatic nerve's course,
Answer:
e Formed from L4-S3

thigh
e Supplies posterior thigh (hamstrings):
Semitendinosus - tibial nerve
Semimembranosus - tibial nerve

branches, and supply?

Biceps femoris short head - common peroneal nerve

)
0
o Biceps femoris long head - tibial nerve
)
0

Adductor magnus (hamstring part) -

e Dividesin popliteal fossa into:
o Tibial nerve
o Common peroneal nerve

tibial nerve

122

) PYQ: FMGE 2022

e Enters gluteal region via greater sciatic foramen below piriformis — Moves down to the posterior compartment of
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Sciatic Nerve (T.N +CPN)-L,, L., S,, S,, &S,

Greater Sciatic foramen
PIRIFORMIS muscle

Gluteal { ,_ Sciatic Nerve
Nerve (TN +CPN)
Hamstrings
Post. Compt. [: Semitendinosus - (D
of thigh Semimembranosus-(T)

Supplies only Long

— Biceps femoris < Head of Biceps Femoris

Popliteal “ Adductor Magnus (Hamstring Part)
fossa ~ 1IN\ Common Peroneal Nerve
@Post. Compt.ofleg - | { CPN divides at Neck of fibula
Calf muscle- lateral head and | S#perﬁci?l - Left Compt. of leg
medial head c?f Gastrocnemius ﬁrgrr:/%a - Peroneus Longus } Eversion
-Soleus ( Peripheral Heart) - Peroneus Brevis of foot
- Tibialis Posterior Deep - Ant. Compt. of leg
- Flexor Hallucis Longus Pﬁ{:ﬂ/?' - Peroneus tertius.
- Flexor Digitorum Longus = E'b'a“S Arl]—ltelrllor' !
- Plantaris n. Lateral Plantar Nerve ~ - onsor Hallucls Longus }Dorsiﬂexion
- Popliteus n. Medial Plantar Nerve - Extensor Digitorum Longus

Q1.3: What does the common peroneal nerve supply, and what happens if it's injured?
Answeer: \D)Pva: e 2022, 2023
e Enters the leg — Divides near neck of fibula as:
o Superficial peroneal nerve: Lateral compartment (Peroneus longus, brevis) - foot eversion
o Deep peroneal nerve: Anterior compartment (Tibialis anterior, EDL, EHL, Peroneus tertius) - foot dorsiflexion
o Injury effects:
o Dorsiflexors and evertors paralyzed
o Foot drop, inversion, high-stepping gait

Q1.4: What does the tibial nerve supply, and what happens if it's injured?
Answer:
e Posterior leg:
o Gastrocnemius (medial + lateral heads), Soleus — Triceps surae (all three heads together)
o Calcaneal/Achilles tendon = common tendon of the above
o Other muscles: Tibialis posterior, FHL, FDL, Popliteus, Plantaris (longest tendon)
e Foot:
0 Medial and lateral plantar nerves
o Injury effects:
o Plantarflexors paralyzed — Dorsiflexors dominate
o Foot dorsiflexed — Calcaneal gait

Q1.5: What are the layers and innervation of sole muscles?
Answer:
o Firstlayer:
0 Abductor hallucis (MPN)
Abductor
0 Abductor digiti minimi (LPN) digiti minimi

Abductor
Hallucis

o Flexor digitorum brevis (MPN) Flexor
digitorum - Lumbricals
e Second layer: brevis

Flexor Hallucis
longus

Flexor digitorum
longus

o Tendons: FDL, FHL
0 Muscles: Quadratus plantae (LPN), Lumbricals (1st - MPN, others - LPN)
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e Third layer:
o Flexor hallucis brevis (MPN)
o Flexor digiti minimi (LPN)

. Flexor
0 Adductor hallucis (LPN) e | Hallucis
digiti brevis

minimi
e Fourthlayer:

0 3Plantarinterossei (unipennate, LPN)
o0 4Dorsalinterossei (bipennate, LPN)

)
Plantar
interossei (LPN)

Dorsal
interossei (LPN)

Q1.6: What is Pes Anserinus?
Answer:
e Broad conjoint tendon of insertion on medial tibia:
o Sartorius
o Gracilis
o0 Semitendinosus
e Nicknamed "Goose foot" or "Guy ropes”

Q1.7: What is the significance of popliteus muscle?
Answer:
e Unlocks the knee joint
e Supplied by tibial nerve
0 Locking of the knee — Quadriceps

Q1.8: What are common gait abnormalities caused by nerve injuries?
Answer:

e Tibial nerveinjury — Calcaneal gait

e Common peroneal nerve injury — High stepping gait

BIG QUESTION 2: What is the anatomy, innervation, and clinical relevance of the femoral nerve and
lumbar plexus?
Broad Answer:
e The femoral nerve arises from L2-L4 (posterior division), innervates the anterior thigh, and gives off cutaneous
branches including the saphenous nerve.
e Minor branches of the lumbar plexus include iliohypogastric, ilioinguinal, genitofemoral, and lateral cutaneous
nerve of thigh.
e These play roles in sensation, motor control, and clinical reflexes.

DETAILED QUESTIONS

Q2.1: What is the course and distribution of the femoral nerve?
Answer:

e Passes behind inguinal ligament

e Suppliesiliacus

e Sends branch to lateral pectineus (medial half by obturator)
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e Divided by lateral circumflex femoral artery:

YOURWISH

0 Anterior division — Sartorius/Tailor's muscle/ Honeymoon muscle (hip flexion/abduction/ext rotation; knee

flexion & med rotation)
0 Posterior division — Quadriceps femoris (VL, VI, VM, RF)

L,
Anterior Superior L
lliac Spine :
L.
lliacus
/Inguinal Ligament

Pubic Tubercle

Lateral />
Circumflex \r\

Femoral Pectineus
Artery (lat'/2)

Post. A

diy Ant-div
Vastus Lateralis Sartorius
Vastus Intermedius

Vastus Medialis
Rectus Femoris

Q2.2: What are the cutaneous branches of the femoral nerve?
Answer:
e Medial cutaneous nerve of thigh
e Intermediate cutaneous nerve of thigh
e Saphenous nerve (longest cutaneous nerve; travels with saphenous vein)

Q2.3: What are the minor branches of lumbar plexus and their course?
Answer:

Nerve Root Course/Function
Subcostal T12 Below 12th rib
[liohypogastric L1 Between quadratus lumborum & psoas major
Ilioinguinal L1 Same
Genitofemoral L1, L2 Pierces psoas major
Lateral cutaneous nerve thigh | L2, L3 Inner aspect of ilium

Quadratus Subcostal nerve: T,

lumborum ) .
lliohypogastric nerve: L,
llioinguinal nerve: L,

Genitofemoral nerve: L, L,

Psoas major

Lateral cutaneous nerve
of thigh: L,, L,

Q2.4: What is the nerve basis of the cremasteric reflex?
Answer:
o Afferent:

o Femoral branch of genitofemoral nerve — Anesthetized in femoral nerve cannulation
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o Supplies the skin of upper and medial aspect of thigh
o Efferent:

o Genital branch of genitofemoral nerve

o Supplies the cremasteric muscle

Q2.5: What is Meralgia Paresthetica?

Answer:
e Compression of lateral cutaneous nerve of thigh
e Occursunderinguinal ligament

e Causes: Obesity, tight clothing, pregnancy &

\(\\. - \
e Symptoms: Numbness, tingling, stabbing/burning on lateral thigh \ W \

BIG QUESTION 3: What are the muscles, nerves, foramina, and bony landmarks of the gluteal region,
including their clinical relevance?
Broad Answer:
e The gluteal region consists of powerful muscles involved in hip movements and stabilization, including the glutei
and lateral rotators.
e |mportant nerves and vessels pass through the greater and lesser sciatic foramina, with clinical applications like
the Trendelenburg sign and pudendal nerve block.
e The femur has key muscular attachment points essential for motion and diagnosis.

DETAILED QUESTIONS

Q3.1: What are the gluteal muscles, their nerve supply, and actions? ‘D) PYQ: FMGE 2019 JX£)) PYQ: NEET PG 2022 ]

Answer:

Muscle Nerve Supply Action
Gluteus maximus Inferior gluteal nerve (L5-52) | Hip extension, external rotation
Gluteus medius Superior gluteal nerve (L4-S1) | Hip abduction, pelvic stabilization

(while walking)
Gluteus minimus

Piriformis Nerve to piriformis Lateral rotation at hip

Gemellus superior Nerve to obturator internus

Obturator internus

Gemellus inferior Nerve to quadratus femoris

Quadratus femoris

Gluteus medius

Gluteus minimus

Gemellus superior

Obturator internus Gemellus inferior

Quadratus femoris
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Q3.2: What is the Trendelenburg sign and its gait implications?
Answer:
e Normal function: When standing on one foot, the gluteus medius & minimus on the weight-bearing side elevate
the contralateral pelvis
e Positive Trendelenburg: Weak/paralyzed muscles — pelvic drop on unsupported side
o Right gluteus medius paralysis — Left pelvis drop Gluteus Medius and Insufficient Small
e Gait types: Minimus —— Gluteals

0 Lurching gait: unilateral sag

_—

Shifted
0 Waddling gait: bilateral sag

Q3.3: What structures pass through the greater and lesser sciatic foramina?
Answer:

Foramen Structures Passing Through

Greater (above piriformis) e Superior gluteal nerve, artery, vein

Greater (below piriformis) | e Inferior gluteal nerve, artery, vein
e Sciatic nerve

e Pudendal nerve

e Internal pudendal artery & vein

e Nerve to obturator internus

e Nerve to quadratus femoris

Lesser e Pudendal nerve
e Internal pudendal artery & vein
e Obturatorinternus tendon

Q3.4: What is the clinical importance of the pudendal nerve and ischial spine?
Answer:

e Pudendal nerve winds around ischial spine

e Site of pudendal block: At ischial spine

Q3.5: What muscles and ligaments attach to the femoral landmarks?

Answer:
Landmark Attachments
ASIS Sartorius, Inguinal ligament
AlIS Rectus femoris
Gluteal tuberosity Gluteus maximus
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Iliotibial tract Gluteus maximus, Tensor fascia lata

Greater trochanter

Gluteus medius (posterior), Gluteus minimus (anterior)

Lesser trochanter Iliacus, Psoas major

Ischial spine
internus

Pudendal nerve, Internal pudendal vessels, Nerve to obturator

ASIS k P : Pudendal Nerve
e Inguinal Ligament —p- L | :Internal Pudendal v/s
« Sartorius N : Nerve to Obturator
Internus
AllS

* Rectus Femoris Ischial Spine
Greater Trochanter
o Gluteus minimus

(Abduction, IR) Lesser Trochanter

» lliacus
» Psoas Major

Greater Trochanter
o Gluteus medius
(Abduction, IR)

Gluteal Tuberosity
o Gluteus maximus
(Extension, ER)

BIG QUESTION 4: What is the structure and clinical significance of the tarsal tunnel and ankle joint?
Broad Answer:
e Between medial malleolus and calcaneus: Flexor retinaculum (fibrous band)
e The tarsal tunnel transmits tendons, vessels, and the tibial nerve. Compression causes tarsal tunnel syndrome.
e The ankle joint is a hinge-type joint, stabilized by medial (deltoid) and lateral (collateral) ligaments that are
often injured during inversion or eversioninjuries.

DETAILED QUESTIONS

Q4.1: What are the boundaries and contents of the tarsal tunnel?
Answer:
e Location: Between medial malleolus and calcaneus Tibizlls Posterior Eloxor Digitoru Longus
e Roof: Flexor retinaculum
e Content - Mnemonic: Tom, Dick And Nervous Harry
o T: Tendon of Tibialis posterior
D: Tendon of Flexor digitorum longus
A: Posterior tibial artery
N: Tibial nerve

H: Tendon of Flexor hallucis longus

Posterior Tibial
artery
Tibial Nerve

Flexor Hallucis
Longus

Q4.2: What is tarsal tunnel syndrome?
Answer:
e Tibial nerve compression in tarsal tunnel
e Symptoms: Pain, tingling, burning in sole of foot
e Peripheral pulse: Between medial malleolus and calcaneus — Posterior tibial artery

Q4.3: What are the structural features of the ankle joint?
Answer:

e Joint type: Hinge joint
e Articulations: Tibia, fibula, talus
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Lateral (collateral) Ligament of ankle Medial (,de'tP'F‘) ligament of ankle
Posterior tibiotalar part

Posterior talofibular ligament Tibiocalcaneal part
Calcaneofibular ligament Tibionavicular part
Anterior talofibular ligament Anterior tibiotalar part

Q4.4: What are the medial (deltoid) ligament components?
Answer:

e Anterior tibio-talar ligament

e Posterior tibio-talar ligament

e Tibio-calcaneal ligament

e Tibio-navicular ligament

Q4.5: What are the lateral (collateral) ligament components?
Answer:

e Anterior talo-fibular ligament

e Posterior talo-fibular ligament

e Calcaneo-fibular ligament

BIG QUESTION 5: What are the arches of the foot, their anatomical supports, and how are dermatomes
distributed in the lower limb?
Broad Answer:
e The foot has medial and lateral longitudinal arches that distribute body weight and provide elasticity during
walking.
e These are supported by bones, ligaments, muscles, and tendons.
e Dermatomes of the lower limb follow a predictable pattern, important in assessing nerve root integrity.

MDBQ

Medial Cuneiform/'a [of :
R . Cuboid
Intermediate Cuneiform

Lateral Cuneiform

Talus
L]

° Cuboid

DETAILED QUESTIONS
Q5.1: What are the components of the medial longitudinal arch?
Answer:
Feature Details
Bones Calcaneum, talus, navicular, 3rd cuneiform, 1st-3rd metatarsals
Summit Talus
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Q5.2: What are the components of the lateral longitudinal arch?

Joint Talocalcaneonavicular (ball & socket joint)

Ligament Spring ligament (plantar calcaneonavicular ligament)
Tie Beams Plantar aponeurosis, tendon of FHL, medial half of FDB
Slings Tibialis anterior, Tibialis posterior, FHL, FDL

Answer:
Feature
Bones Calcaneum, cuboid, 4th & 5th metatarsals
Summit Calcaneum
Joint Calcaneocuboid (saddle joint)
Ligament Short and long plantar ligaments
Tie Beams Plantar aponeurosis, lateral half of FDB
Slings Peroneus longus, Peroneus brevis

Q5.3: Whatis the bifurcate ligament and its components?

Answer:

e Bifurcate ligament has two parts:

o Calcaneonavicular ligament
o Calcaneocuboid ligament

Q5.4: What is the dermatome distribution in the lower limb?

Answer:
Dermatome Region Supplied
L1-L3 Upto knee joint
L4 Medial side of leg and foot
L5 Lateral leg and dorsum of foot
S1 Lateral margin of foot
S2 Medial posterior thigh/leg
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