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Important note: Medicine is an ever-changing science 
undergoing continual development. Research and clinical 
experience are continually expanding our knowledge, in 
particular, our knowledge of proper treatment and drug 
therapy. Insofar as this book mentions any dosage or 
application, readers may rest assured that the authors, editors, 
and publishers have made every effort to ensure that such 
references are in accordance with the state of knowledge at 
the time of production of the book. 
  Nevertheless, this does not involve, imply, or express any 
guarantee or responsibility on the part of the publishers in 
respect to any dosage instructions and forms of applications 
stated in the book. Every user is requested to examine 
carefully the manufacturers’ leaflets accompanying each drug 
and to check, if necessary, in consultation with a physician or 
specialist, whether the dosage schedules mentioned therein or 
the contraindications stated by the manufacturers differ from 
the statements made in the present book. Such examination 
is particularly important with drugs that are either rarely used 
or have been newly released in the market. Every dosage 
schedule or every form of application used is entirely at the 
user’s own risk and responsibility. The authors and publishers 
request every user to report to the publishers any discrepancies 
or inaccuracies noticed. If errors in this work are found after 
publication, errata will be posted at www.thieme.com on the 
product description page. 
  Some of the product names, patents, and registered designs 
referred to in this book are in fact registered trademarks or 
proprietary names even though specific reference to this fact 
is not always made in the text. Therefore, the appearance of a 
name without designation as proprietary is not to be construed 
as a representation by the publisher that it is in the public 
domain.
  Thieme addresses people of all gender identities equally. We 
encourage our authors to use gender-neutral or gender-equal 
expressions wherever the context allows.

This book, including all parts thereof, is legally protected 
by copyright. Any use, exploitation, or commercialization 
outside the narrow limits set by copyright legislation without 
the publisher’s consent is illegal and liable to prosecution. 
This applies in particular to photostat reproduction, copying, 
mimeographing or duplication of any kind, translating, 
preparation of microfilms, and electronic data processing 
and storage.
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Preface

The rapid curricular and assessment reforms 
introduced by the National Medical Commission 
(NMC) under the framework of Competency-Based 
Medical Education (CBME) have reshaped the way 
anatomy is taught and learned. By integrating basic 
sciences with clinical applications, CBME sharpens 
contextual understanding and nurtures problem-
solving skills essential for tomorrow’s medical 
professionals.

Today’s generation of learners seeks clarity, 
simplicity, and relevance. They prefer simplified, 
structured content that aids comprehension. This book 
is designed: 
	• To serve as a comprehensive learning and 

exam preparation tool aligned with the NMC’s 
competency-based syllabi.

	• To provide in-depth clinical correlations for every 
topic in a format that is easily understood and 
reproduced.

The hallmark of this edition lies in its point-wise 
presentation, supported by simple diagrams, flow
charts, tables, and mnemonics. Topics are structured 
in a question-and-answer format, enabling quick 
recall and effective revision, particularly in the 

run-up to university and regulatory examinations. 
Beyond medical students, this resource will also 
benefit learners in dental, nursing, physiotherapy, 
medical laboratory technology, and even alternate 
systems of medicine such as Ayurveda and 
homeopathy. 

To extend learning beyond the printed page, the 
online companion content further enhances learning 
with MCQs, numerical mnemonics, and real-life 
clinical case scenarios accompanied by explanatory 
notes. These additions aim to bridge theory with 
practice, motivating students to appreciate the 
clinical relevance of anatomy in everyday medical 
decision-making.

As this work represents the effort of a single 
author, it remains open to improvement.  Constructive 
feedback from students, colleagues, and specialists 
across medical and allied disciplines is welcomed to 
ensure further improvement and relevance across 
generations of learners. It is my hope that this book not 
only supports examination success but also inspires a 
deeper appreciation of anatomy as the foundation of 
medical science.

Subhadra Devi Velichety, MS, FASI (Anatomy)
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About the Ace Series

Medical education is evolving—and so are the 
resources that support it.

The Ace Series reimagines the familiar Q&A 
format as a concise, academically rigorous textbook 
experience, bringing together essential knowledge, 
conceptual clarity, clinical relevance, and curricular 
alignment in a format designed for contemporary 
medical education.

Built around a simple premise—that the right ques
tion can lead to deeper understanding—the Ace Series 
transforms questions and answers into a structured 
pathway through the subject. “Ace”, meaning to do 
very well, represents the series’ aspiration: to make 
essential medical knowledge clearer, more accessible, 
and more meaningful for both learners and educators.

The series is designed not merely as a collection of 
questions and answers but also as a focused learning 
resource that can support the entire academic 
journey—from classroom teaching and independent 
learning to consolidation, application, and continued 
development of medical knowledge.

What Defines the Ace Series?
	• The Q&A Format, Reimagined as a Concise 

Textbook
The Ace Series combines the accessibility of 
questions and answers with the depth, structure, 
and continuity of a textbook.
  Each title brings together the essential and high-
yield concepts of the MBBS curriculum in a carefully 
curated format.

	• Designed Around Understanding
A question is more than a prompt for recall—it is an 
entry point into a concept. The Ace Series uses this 
principle to organize medical knowledge in a way 
that encourages learners to identify, understand, 
connect, and retain important concepts. Information 
is presented with a deliberate emphasis on clarity, 
hierarchy, and relevance, helping learners see the 
larger picture while remaining focused on what 
matters.

	• Curriculum-Aligned, Academically Relevant, 
Clinically Connected
Core content is aligned with the MBBS curricula and 
essential areas of subject knowledge, while clinical 

perspectives and case-based applications help 
connect foundational concepts with their relevance 
to medical practice. This balance creates a resource 
that is academically grounded while remaining 
connected to the way medicine is understood and 
applied.

	• A Resource for Learning and Teaching
The structured nature of the Ace Series makes it 
equally relevant beyond independent study.
  For students, it offers a clear, dependable, and 
easy-to-navigate learning companion.
  For faculty, it provides a structured, curriculum-
aligned resource that can complement lectures, 
tutorials, classroom discussions, and other teaching 
methodologies.
  For institutions, it offers an opportunity to 
incorporate a consistent and academically curated 
learning resource within broader educational 
frameworks.

	• From Knowledge to Application
Understanding medicine requires more than 
knowing individual facts. It requires the ability to 
connect concepts and apply them in context.
  The Ace Series therefore integrates case studies 
and clinical, conceptual, and case-based MCQs 
to extend learning beyond the written answer. 
These elements encourage learners to engage with 
concepts from different perspectives and develop 
the ability to apply knowledge to clinical situations.

Why Does the Ace Series Matter?
The challenge in medical education is not simply the 
volume of information—it is making that information 
accessible, coherent, relevant, and usable.

The Ace Series addresses this challenge through a 
carefully considered balance of the following:
	• Conciseness without compromising substance.
	• Structure without unnecessary complexity.
	• Conceptual depth without excessive detail.
	• Clinical relevance without losing academic focus.
	• Curricular alignment without limiting independent 

learning.
By bringing these qualities together within a Q&A-

based concise textbook, the series creates a distinctive 
learning experience for modern medical education.
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The Ace Difference
The Ace Series brings together the strengths of a 
textbook and the accessibility of a Q&A resource to 
create something distinct.
	• Concise, yet comprehensive.
	• Structured, yet engaging.
	• Academically rigorous, yet accessible.
	• Concept-driven, yet clinically relevant.
	• Student-focused, yet faculty- and institution-ready.

The Ace Series represents a contemporary approach 
to medical learning—one that recognizes that effective 
education is not about presenting more information 
but about presenting the right information in the right 
structure, with the right context.

At its heart, the Ace Series is built on a simple idea: 
ask the right question, understand the answer, and 
build from there.
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Dear Readers,

Anatomy is one of the most important foundational 
subjects in the MBBS curriculum. A clear understand
ing of anatomical structures and their relationships 
forms the basis for learning physiology, pathology, 
surgery, radiology, and other clinical subjects.

At the same time, anatomy can feel overwhelming 
because of the sheer volume of information, complex 
terminology, and the need to understand three-
dimensional relationships between structures.

Ace Series: Essentials of Anatomy has been 
designed to simplify this learning process.

Presented in three comprehensive yet concise 
volumes, the book focuses on making anatomy easier 
to understand, remember, and revise. The content 
is presented in a question-and-answer format 
(Q&A), allowing students to approach each topic in a 
structured and examination-oriented manner without 
losing conceptual clarity.

What Makes This Book Different?
	• Concise and focused learning: The book is 

designed for students who want to understand 
anatomy without getting lost in unnecessary detail.
The content emphasizes:
	○ Concise explanations of essential anatomical 
concepts.
	○ Focused coverage of important topics.
	○ Q&A presentation for active learning.
	○ Simple and easy-to-understand language.
	○ Clear organization for systematic study and 
revision.

The concise format helps students cover the subject 
efficiently while retaining the concepts that matter 
most.

	• Simplifying complex anatomy: Anatomy is 
not simply about memorizing structures—it is 
about understanding their location, relations, 
connections, functions, and clinical significance.
  The book simplifies complex anatomical con
cepts by presenting them in a clear and structured 
manner. Difficult topics are broken down into 

manageable sections so that students can progres
sively build their understanding.
  The goal is to make anatomy less intimidating 
and more approachable, particularly for students 
encountering the subject for the first time.

	• High-quality illustrations: The book uses high-
quality illustrations to support the written content 
and simplify the understanding of anatomical 
structures.
These illustrations help students:
	○ Visualize anatomical relationships.
	○ Correlate text with structures.
	○ Recall important anatomical details.
	○ Revise complex topics more effectively.

	• A three-volume approach to anatomy
	○ The three-volume structure allows students to 
approach the subject in an organized manner 
rather than attempting to manage the entire 
breadth of anatomy at once.
	○ Each volume can be studied systematically 
alongside the academic curriculum, helping 
students build their anatomical knowledge 
progressively.

How Students Can Use This Book
For maximum benefit, students should use the book 
consistently throughout the academic year rather 
than relying on it only during examinations.

A practical approach is:
1.	 Attend lectures and practical sessions regularly.
2.	 Read the corresponding topic from the relevant 

volume after class.
3.	 Study each topic through the Q&A format.
4.	 Use the illustrations alongside the text to visualize 

structures.
5.	 Try to recall the answer before reading it 

completely.
6.	 Revisit difficult topics and illustrations during 

revision.
7.	 Before examinations, use the Q&A format for rapid 

and repeated revision.

The aim should be to understand first, recall next, 
and revise repeatedly.

User’s Guide to This Book
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A Practical Companion for Anatomy 
Learning
Ace Series: Essentials of Anatomy is designed 
to bridge the gap between detailed anatomical 
knowledge and the practical need for concise, 
understandable, and revisable study material.

Its combination of the following features makes 
it a practical learning companion for undergraduate 
medical students:
	• Concise content.
	• Q&A-based learning.
	• High-quality illustrations.
	• Simplified explanations.
	• Focused revision.

Final Message
Anatomy becomes easier when complex information 
is presented in a way that is simple to understand, 
easy to visualize, and convenient to revise.

Ace Series: Essentials of Anatomy has been 
designed with this approach in mind. Use it alongside 
your lectures and practical sessions, return to it 
regularly, and make the illustrations and questions an 
active part of your learning.

Understand the Structures. Visualize the 
Relationships. Ace Anatomy.



Key Highlights
Competencies
AN2.1	 Describe the parts, types, peculiarities of each type, and the blood and nerve supply of bones
AN2.2	 Describe the laws of ossification, epiphysis, and various types of epiphyses and their importance

AN2.3	 Describe the special features of a sesamoid bone

Q1. Name the components of the 
skeletal system and their functions. 
(AN2.1)

Components of the Skeletal System 
The following are the components of the skeletal 
system:
	• Rigid structures: Bones that contribute to the 

skeleton.
	• Flexible connective tissue: Cartilage that reduces 

friction and absorbs shock at joints.
	• Tough bands of dense connective tissue: Ligaments 

that connect bones to each other.

Origin of muscle

Fibrous/
noncontractile part

Fleshy/contractile
part

Tendon

Aponeurosis

Muscle belly

Insertion of muscle

a b

Tendon of
palmaris longus

Palmar
aponeurosis

Updated CBME-aligned content 
structured in concise Q&A format which 
enhances clarity, boosts engagement 
and strengthens retention.

A comprehensive content mapping has been done to align 
with the revised NMC 2024 curriculum, ensuring integration of 
newly introduced topics for enhanced learning outcomes.

High-quality illustrations for 
better clarity and enhanced 
visual impact.

Classification of joints

Structural
classification

Functional
classification

Fibrous joints Cartilaginous joints Synovial joints Synarthroses 
(Immovable)

Amphiarthroses
 (Slightly movable)

Diarthroses
 (Freely movable)

Suture
Syndesmosis
Gomphosis

Synchondroses

Symphyses

Gliding joints
Hinge joints
Ball and socket joints
Pivot joints
Ellipsoid joints
Saddle joints
Condylar

Uniaxial joints

Biaxial joints

Multiaxia joints

Pulmonary circulation (lesser circulation) Systemic circulation (greater circulation)

Supplies oxygen and removes carbon dioxide from 
the heart

Moves blood from the heart to various tissues of the 
body and vice versa

Components are the pulmonary veins Components are the aorta and the superior and 
inferior venae cavae

Carries deoxygenated blood from the right ventricle via 
the pulmonary trunk and pulmonary arteries to the lungs

Carries oxygenated blood and nutrients from the left 
ventricle via the aorta to the tissues of the body

Transport of oxygenated blood via pulmonary veins from 
the lungs to the left atrium

Transport of deoxygenated blood via the superior and 
inferior venae cavae from the body to the right atrium

The chambers used are the right ventricle and the 
left atrium

The chambers used are the left ventricle and the 
right atrium

Blood flow is from right to left Blood flow is from left to right

Incorporates numerous flowcharts and tables to simplify complex topics, 
support easy retention, and ensure reproducibility in exams.



Clinical Importance
	• Deep vein thrombosis (DVT): Clots in deep veins (espe-

cially legs).
	• Varicose veins: Superficial venous incompetence (e.g., 

great saphenous vein).
	• Central venous access: Jugular, subclavian, or femoral 

veins are used for intravenous (IV) lines.
	• Superficial limb veins: Used for grafts (e.g., great saphe-

nous vein in coronary bypass).

Covers a variety of clinical conditions 
pertaining to the topic for 
understanding the anatomical basis of 
the clinical condition.

‘Numerical Aids to Learning Anatomy’ helps 
students remember anatomy more easily, 
makes learning quicker, supports exam 
preparation, and reduces mental effort.

28.	� Which muscle adducts the thumb and is not 
part of the thenar group?
A.	 Abductor pollicis
B.	 Adductor pollicis
C.	 Palmaris brevia
D.	 Opponens pollicis

29.	� Which among the following has dual 
innervation?
A.	 Flexor pollicis brevis
B.	 Adductor pollicis
C.	 Abductor pollicis
D.	 Palmaris brevis

30.	� Choose the odd one regarding the testing of 
muscles.
A.	 Clavicular fibers of the pectoralis major—

asking to abduct the arm to 90 degrees and 
then move anteriorly against resistance

B.	 Trapezius—shrugging the shoulders
C.	 Serratus anterior—asking the person to stretch 

both upper limbs and push the wall
D.	 Latissimus dorsi—abducting the arm to 60 

degrees and then adducting against resistance

Answers: 1, D; 2, C; 3, B; 4, D; 5, D; 6, D; 7, C; 8, B; 9, B; 
10, A; 11, C; 12, B; 13, C; 14, D; 15, B; 16, B; 17, A; 18, C;  
19, B; 20, D; 21, B; 22, D; 23, C; 24, B; 25, A; 26, A;  
27, C; 28, B; 29, A; 30, D.

Clinical Case Scenario–9
Question:

	 1.	� In the case of an inferior dislocation of the head 
of the humerus and fracture of the surgical neck 
of the humerus, what motor and sensory defects 
can be observed?

	 2.	� What structure is responsible for these defects?
Explanation:
	• Inferior dislocation of the head and humerus and 

fracture of the surgical neck of the humerus can 
cause injury to the axillary nerve as this nerve is 
close to the inferior aspect of the shoulder joint and 
the surgical neck of the humerus.

	• Motor defects are due to paralysis of muscles 
innervated by the axillary nerve.
	○ Paralysis of the deltoid leads to impaired 
abduction of the shoulder and loss of the 
rounded contour of the shoulder.
	○ Paralysis of the teres minor causes weak lateral 
rotation of the arm.

	• Sensory loss is due to the injury to the axillary 
nerve that provides sensory innervation through its 
upper lateral cutaneous nerve.
	○ It presents as a regimental band of sensory loss 
on the lower lateral part of the deltoid.

Clinical Case Scenario–10
Problem: A young adult presents to the orthopedic 
OPD with a 15-day history of falling on an 
outstretched hand with pain and weakness of the 
right wrist.
On examination: The patient complained about 
pain along the lateral side of the wrist when asked 
to dorsiflex and abduct the hand. There is tenderness 
over the anatomical snuffbox.
X-ray examination confirmed a fracture of the 
scaphoid.
Question:

	 1.	� Give an anatomical explanation for the 
condition.

	 2.	� Why is this condition clinically important?
Explanation:
	• The most fractured carpal bone is the scaphoid.
	• Fracture occurs across the narrow part -waist of the 

scaphoid.

	 5.	� Muscles of the superficial layer of the anterior 
compartment of the forearm
A.	 Flexor carpi ulnaris
B.	 Palmaris longus
C.	 Flexor carpi radialis
D.	 Pronator teres

	 6.	� Hybrid muscles in the upper limb
A.	 Brachialis: musculocutaneous nerve and radial 

nerve (for proprioception)
B.	 Pectoralis major: medial and lateral pectoral 

nerves
C.	 Flexor pollicis brevis: median nerve 

(superficial head), ulnar nerve (deep head)
D.	 Flexor digitorum profundus: anterior 

interosseous nerve (branch of the median 
nerve–lateral half) and ulnar nerve (medial 
half)

	 7.	� Horner’s syndrome—features
A.	 Miosis: constriction of the pupil
B.	 Ptosis: drooping of the upper eyelid
C.	 Enophthalmos: posterior displacement of the 

eyeball
D.	 Anhydrosis: absence of sweating of the face 

and head

List of Five

	 1.	� Nerves of the brachial plexus with root value C5, 
C6–four S’s and A
A.	 Suprascapular nerve
B.	 Subscapular nerve (upper)
C.	 Subscapular nerve (lower)
D.	 Subclavius nerve
E.	 Axillary nerve

Integrated online MCQs makes content more 
interactive, strengthens self-assessment, 
enhances knowledge retention, and prepares 
students for their exams.

Clinical case scenarios enable students to 
apply anatomy and develop clinical reasoning.
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Section I: Lower Limb

Chapter 1 – Bones of the Lower Limb

1. AN14.1, AN14.2, 
AN20.7

Hip bone:
a.	� Hip bone: parts, important muscle attachments, and joints formed
b.	� Iliac crest
c.	� Ischial tuberosity
d.	� Greater and lesser sciatic foramina
e.	� Linea terminalis
f.	� Vertebral levels of the highest point of the iliac crest, posterior superior iliac spine, iliac 

tubercle, pubic tubercle, ischial tuberosity, and adductor tubercle

3
3
4
5
5
6

2. AN14.1, AN14.3 Femur:
a.	� Parts, important muscle attachments, and joints formed
b.	� Upper end of the femur—parts and important muscles attached
c.	� Linea aspera of the femur
d.	� Lower end of the femur
e.	� Ossification of the lower end of the femur and upper end of the tibia and their 

medicolegal importance

7
7
7
8
9

3. AN14.1 Tibia: parts, important muscles, and ligament attachments to the upper end of the tibia 9
4. Fibula: parts and important muscle attachments 10
5. AN14.4 Bones of the foot: tarsal bones and the muscles attached 10
6 AN14.1 Patella 11

Chapter 2 – Lumbosacral Plexus and Nerves of the Lower Limb

1. AN15.1, AN20.9 a.	� Nerve plexuses in relation to the lower limb, abdomen, and pelvis
b.	� Lateral cutaneous nerve of the thigh
c.	� Femoral nerve
d.	� Saphenous nerve
e.	� Obturator nerve
f.	� Accessory obturator nerve

12
12
13
13
14
15

2. AN15.1, AN48.4 Sacral plexus/lumbosacral plexus: formation and branches 15
3. AN16.1, AN16.2, 

AN16.5, AN20.9
Sciatic nerve: formation, course, relations, branches, surface marking, and applied 
anatomy

18

4. AN19.2, AN20.9 Tibial nerve:
•	� Medial plantar nerve
•	� Lateral plantar nerve

20

5. AN18.2, AN18.3, 
AN20.9

Common peroneal nerve:
•	� Superficial peroneal nerve
•	� Deep peroneal nerve

22

6. AN20.3 Cutaneous innervation of the dorsum of the foot and sole 23
7. Dermatomes of the lower limb 24
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Chapter 3 – Arteries of the Lower Limb

1. AN15.1, AN20.8, 
AN20.9 

Femoral artery: origin, course, relations, branches, and palpation 26

2. AN15.1 Profunda femoris artery:
•	� Medial circumflex femoral artery
•	� Lateral circumflex femoral artery

26

3. AN16.5 Popliteal artery: origin, course, relations, branches, and palpation 28
4. AN18.2, AN20.8, 

AN20.9
Anterior tibial artery: origin, course, relations, and branches 29

5. AN19.2, AN20.8, 
AN20.9

Posterior tibial artery: origin, course, relations, and branches 30

6. AN15.1, AN16.1, 
AN16.5

Arterial anastomoses of the lower limb or collateral circulation in case of occlusion of the 
femoral artery

30

7. AN19.2, AN20.8, 
AN20.9

Dorsalis pedis artery: origin, course, relations, branches, and palpation 30

Chapter 4 – Venous Drainage and Veins of the Lower Limb

1	�  AN19.3, AN20.3, 
AN20.5, AN20.9

a.	� Venous drainage of the lower limb: classification of veins, peculiarities, and factors 
facilitating venous blood in the lower limb

b.	� Formation, course, relations, tributaries, and applied anatomy of:
•	� Great saphenous vein: varicose veins, deep vein thrombosis, and calf muscle pump 

(peripheral heart)
•	� Small saphenous vein
•	� Perforators

34 

35 

37
38

Chapter 5 – Lymphatic Drainage of the Lower Limb

1	�  AN20.3, AN20.4 Lymphatic drainage of the lower limb:
•	� Lymph vessels
•	� Inguinal lymph nodes
•	� Popliteal lymph nodes
•	� Lymphadenitis

39
39
41
42

Chapter 6 – Joints of the Lower Limb

1	�  AN17.1 , AN17.2, 
AN17.3

Hip joint: 
•	 Formation 
•	 Ligaments 
•	 Muscles
•	 Their movement with applied anatomy

43

2	�  AN17.2 Fracture of the neck of the femur:
•	� Anatomical basis of complications
•	� Shenton’s line
•	� Shoemaker’s line 

49

3	�  Neck–shaft angle of the femur:
•	� Coxa vara
•	� Coxa valga

50

4	�  AN17.3 Dislocation of the hip joint and hip replacement:
•	� Nelaton’s line
•	� Bryant’s triangle

50
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5	�  AN18.4, AN18.6 Knee joint:
•	� Type and articular surfaces, 
•	� Fibrous capsule and synovial membrane.
•	� Bursae around the knee joint.
•	� Ligaments.
•	� Relations.
•	� Movements and muscles involved.
•	� Applied anatomy of knee joint injuries

51

6	�  AN18.5 Locking and unlocking of the knee joint 60
7	�  AN18.7 Osteoarthritis: anatomical basis 61
8	�  AN20.1 Tibiofibular joint 61
9	�  Ankle joint: type, articular surfaces, capsule, synovial membrane, ligaments, relations, 

movements and muscles involved, and blood and nerve supply
62

10	�  AN19.7 Metatarsalgia and plantar fasciitis 64
11	�  AN19.5, AN19.6 Arches of the foot:

•	� Formation and factors maintaining the arches
•	� Pes planus or flatfoot
•	� Pes cavus
•	� Clubfoot

65

12	�  AN20.2 Subtalar and transverse tarsal joints 68

Chapter 7 – Front and Medial Side of the Thigh

1	�  AN20.3 Fascia lata 70
2	�  Iliotibial tract 71
3	�  AN20.9 Saphenous opening 72
4	�  AN20.3 Cribriform fascia 73
5	�  AN15.3 Femoral triangle: boundaries and contents 73
6	�  Femoral sheath and contents 74
7	�  AN15.3, AN15.4 Femoral canal: boundaries and contents 74
8	�  AN15.2 Quadriceps femoris muscle 76
9	�  Sartorius muscle 76
10	�  Tensor fascia latae 77
11	�  AN15.5 Adductor canal: boundaries, contents, and clinical importance 77
12	�  AN15.2 Adductor magnus muscle 78
13	�  AN20.9 Inguinal ligament:

•	� Mid-inguinal point
•	� Midpoint of the inguinal ligament

80

Chapter 8 – Gluteal Region and Back of the Thigh

 1. AN16.1, AN16.2 Gluteal muscles 82
2	�  AN16.2 Structures under cover of the gluteus maximus 82
3	�  Small lateral rotators of the hip 82
4	�  AN16.4 Hamstring muscles 85
5	�  AN16.6 Popliteal fossa 85
6	�  AN16.3 Trendelenburg sign 86
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Chapter 9 – Leg (Anterior, Posterior, and Lateral) Compartments and Foot (Dorsum and Sole)

1	�  AN18.1, AN19.1, 
AN19.4, AN20.3, 
AN20.10

a.	 Plantar aponeurosis
b.	 Palmar and plantar aponeuroses: differences
c.	 Extensor retinaculum at the ankle
d.	 Flexor retinaculum at the ankle
e.	 Peroneal retinaculum at the ankle
f.	 Muscles of the anterior compartment of the leg
g.	 Muscles of the posterior compartment of the leg
h.	 Muscles of the lateral compartment of the leg

88
89
89
90
91
91
91
93

i.	 Anatomical basis of the rupture of the Achilles tendon
j.	 Muscles of the first layer of the sole
k.	 Muscles of the second layer of the sole
l.	 Muscles of the third layer of the sole
m.	Muscles of the fourth layer of the sole
n.	 Development of the lower limb 
o.	 Axis artery of the lower limb

93
95
95
96
96
96
99

Section II: Abdomen and Pelvis

Chapter 10 – Anterior Abdominal Wall

1. AN44.1 a.	� Planes of the abdomen: transpyloric, transtubercular, subcostal, lateral, and vertical
b.	� Linea alba
c.	� Linea semilunaris
d.	� Linea semicircularis
e.	� Regions of the abdomen
f.	� Quadrants of the abdomen

103
104
105
105
106
106

2. AN44.2, AN44.6, 
AN52.4

Anterior abdominal wall:
a.	� Layers
b.	� Fasciae
c.	� Cutaneous nerves and vessels
d.	� Muscles
e.	� Coverings of the scrotum
f.	� Development
g.	� Umbilicus and its clinical importance

108
108
109
109
109
112
113

3. AN44.3 Rectus sheath: formation and contents 114
4. AN44.4, AN44.5, 

AN55.1
a.	� Inguinal canal: location, extent, boundaries, contents, and clinical importance
b.	� Superficial and deep inguinal rings
c.	� Inguinal hernias: anatomical basis
d.	� Differences between inguinal and femoral hernias

117
118
118
122

5. AN44.7 Common abdominal incisions 122
6. AN44.4 Spermatic cord: coverings and constituents 123

Chapter 11 – Posterior Abdominal Wall

1. AN45.1 Thoracolumbar fascia 125
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2. AN45.3 Posterior abdominal wall: major muscles 126
3. Psoas sheath: clinical importance 127
4. AN45.2 Lumbar plexus and nerves:

•	� Iliohypogastric nerve
•	� Ilioinguinal nerve
•	� Genitofemoral nerve

127
128
128
128

5. AN47.12 Lumbar sympathetic chain 129
6. Celiac ganglion and celiac plexus 129
7. Superior hypogastric plexus 130

Chapter 12 – Male External Genitalia

1. AN46.1, AN46.4, 
AN52.2, AN52.8

Testis:
a.	� Location and side determination
b.	� Coverings
c.	� Microscopic structure
d.	� Blood supply, lymphatic drainage, and nerve supply
e.	� Development and descent of the testis
f.	� Applied anatomy: varicocele

131
131
132
133
134
134
135

2. AN46.2, AN52.2, 
AN52.8

Epididymis: parts and microscopic structure 135

3. AN46.3, AN46.5, 
AN52.2, AN52.8

Penis:
•	� Parts, components, blood supply and lymphatic drainage, m
•	� Microscopic structure
•	� Applied anatomy: phimosis and circumcision

136

Chapter 13 – Abdominal Cavity

1	�  AN47.1, AN47.2, 
AN47.3, AN47.4

Peritoneum folds and cavities:
a.	� Peritoneal folds and their development
b.	� Greater omentum
c.	� Lesser omentum
d.	� Mesentery of the small intestine
e.	� Subphrenic spaces
f.	� Lesser sac: boundaries and recesses
g.	� Epiploic foramen
h.	� Peritoneal folds and fossae in the lower abdominal wall
i.	� Peritoneal recesses in relation to the duodenum
j.	� Peritoneal pouches and rectouterine pouch
k.	� Anatomical basis of ascites and peritonitis

139
139
141
141
142
143
144
145
146
147
147
148

2	�  AN47.5, AN47.6, 
AN52.1, AN52.3, 
AN55.2

Stomach:
a.	� Stomach: location, extent, shape and parts, ligaments, relations, blood supply, 

lymphatic drainage, nerve supply, surface marking, applied anatomy, and 
surface anatomy

b.	� Microscopic structure of the cardioesophageal junction
c.	� Microscopic structure of the stomach fundus
d.	� Microscopic structure of the stomach pylorus

149 
 

156
156
156
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3	�  AN47.5, AN47.6, 
AN52.1, AN52.3, 
AN55.2

Small intestine:
a.	� Duodenum: location, extent and parts, ligaments, relations, blood supply, lymphatic 

drainage, nerve supply, surface marking, applied anatomy, and surface anatomy
b.	� Microscopic structure of the duodenum, jejunum, and ileum

159
159 

164
4	�  AN47.5, AN52.1, 

AN55.1, AN55.2
Large intestine:
a.	� Cecum: location, normal and abnormal positions, different types of cecum, relations, 

peritoneal folds, interior of the cecum, and blood supply
	 Add a note on the surface marking of the ileocecal valve
b.	� Vermiform appendix: various positions, parts, peritoneal folds, blood supply, 

microscopic structure, and applied anatomy

165 

169

5	�  AN47.5, AN47.6, 
AN52.1, AN55.1

Pancreas and spleen:
a.	� Pancreas: various positions, parts, peritoneal folds, blood supply, and microscopic 

structure, development, and applied anatomy
b.	� Spleen: anatomical position, external and internal features, important peritoneal 

and other relations, splenic notch, blood supply, nerve supply, lymphatic drainage, 
development, and applied aspects

171 

176

6	�  AN47.5, AN47.6, 
AN52.1, AN55.2

Liver:
a.	� Ligaments of the liver
b.	� Visceral surface of the liver: impressions
c.	� Bare areas of the liver
d.	� Lobes of the liver
e.	� Hepatic segments of Couinaud
f.	� Liver biopsy
g.	� Surface marking of the liver
h.	� Microscopic structure and development of the liver
i.	� Various lobules of the liver based on its vascular and microscopic structure
j.	� Extrahepatic biliary apparatus

180
180
181
181
182
182
183
183
184
184
185

7	�  AN47.5, AN47.6, 
AN52.1, AN52.2, 
AN52.7

Kidney, ureter, and suprarenal gland:
a.	� Location, extent, measurements, parts, and surface marking of the kidney
b.	� Coverings of the kidney.
c.	� Anterior and posterior relations of the right and left kidneys
d.	� Blood supply, lymphatic drainage, and nerve supply of the kidney, and brief 

description of renal circulation
e.	� Macroscopic structure of the kidney
f.	� Nephron and its parts
g.	� Microscopic structure of the kidney
h.	� Development of the kidney
i.	� Course and relations of the ureter
j.	� Microscopic structure and development of the ureter
k.	� Suprarenal glands: location, relations, blood supply, and development
l.	� Microscopic structure of the suprarenal gland

188
188
188
190
190 

193
193
194
194
194
197
198
198

8	�  AN47.13, AN47.14 Thoracoabdominal diaphragm:
a.	� Origin, insertion, relations, openings, nerve supply, actions, development, and applied 

anatomy
b.	� Major openings in the diaphragm
c.	� Minor openings in the diaphragm

200 

201
201



Competency Chart 

xxxi

Q. no. Competency Topic Page no.

9	�  AN47.8, AN47.9, 
AN47.10, AN47.11

Veins and arteries of the abdomen:
a.	� Embryological veins of the abdomen
b.	� Portal vein: formation, course and parts, relations, tributaries and branches, 

development, and sites of portocaval anastomoses
c.	� Inferior vena cava: formation, course, tributaries, and relations
d.	� Inferior mesenteric vein
e.	� Superior mesenteric, external iliac, and internal iliac veins
f.	� Abdominal aorta: origin, course, relations, and branches
g.	� Celiac trunk: origin, course, relations, and branches
h.	� Superior mesenteric artery: origin, course, relations, and branches
i.	� Inferior mesenteric artery: origin, course, relations, and branches
j.	� Common iliac artery: origin, course, and branches

203
204 

206
207
207
208
209
210
212
212

10	�  AN47.9, AN52.6 a.	� Derivatives of the foregut, midgut, and the hindgut
b.	� Physiological umbilical hernia
c.	� Rotation of the midgut loop

213
213
213

Chapter 14 – Pelvic Wall and Viscera

1	�  AN48.2 Pelvic diaphragm 215
2	�  AN48.1, AN48.8 Rectum: location, curvatures, relations, supports, valves of Houston, blood supply, 

lymphatic drainage, and applied anatomy
217

3	�  AN48.1, AN48.5, 
AN48.8, AN49.5

Anal canal: location, relations, structure, blood supply, lymphatic drainage, nerve supply, 
development, and applied anatomy

222

4	�  AN48.5, AN48.8 a.	 Internal and external hemorrhoids
b. 	 Anal fistula
c.	 Per rectal examination

224

5	�  AN48.1, AN48.6, 
AN52.2, AN52.7

Urinary bladder: location, external features, internal features, ligaments, innervation, 
development, and microscopic structure

225

6	�  AN48.5, AN48.6 a.	� Anatomical basis of suprapubic cystostomy
b.	� Neurological basis of the automatic bladder

228

7	�  AN48.1, AN52.7 Male urethra 229
8	�  Female urethra 229
9	�  AN48.1, AN48.5, 

AN52.2, AN52.8
Vas deferens and vasectomy 229

10	�  AN48.1, AN48.5, 
AN48.7, AN52.2, 
AN52.8

Prostate: location, coverings, presenting parts, microscopic structure, lobes, blood supply, 
lymphatic drainage, and applied anatomy

232

11	�  AN48.1, AN52.2, 
AN52.8

Ovaries 236

12	�  AN48.1, AN48.5, 
AN52.2, AN52.8

Uterine tube 238
13	�  Uterus: location, axes, parts, relations, blood supply, lymphatic drainage, supports, 

microscopic structure, and applied anatomy
239

14	�  AN48.3 Internal iliac artery and its branches 242
15	�  AN48.8 Per vaginal examination 243

Chapter 15 – Perineum

1	�  AN49.1 Perineum: boundaries, subdivisions, and contents 244
2	�  Superficial perineal pouch: boundaries and contents 245
3	�  Deep perineal pouch: boundaries and contents 245
4	�  AN49.3 Perineal membrane 247



Competency Chart

xxxii

Q. no. Competency Topic Page no.

5	�  AN49.2, AN49.5 Perineal body and its clinical importance 247
6	�  AN49.4, AN49.5 Ischiorectal fossa:

•	� Boundaries, contents, and applied anatomy
•	� Pudendal canal

249

Chapter 16 – Vertebral Column and Bony Pelvis

1	�  AN50.1, AN50.4 Vertebral column curvatures 253
2	�  AN53.2 Boundaries of the pelvic inlet, cavity, and outlet 254
3	�  AN53.3 Differences between the true pelvis and false pelvis 254
4	�  AN53.2 Differences between male and female pelvis 255
5	�  Diameters of the true pelvis 255
6	�  AN53.4 Types of bony pelvis 256

Section III: General Embryology

Chapter 17 – Introduction to General Embryology

1	�  AN76.1 Stages of human life 259
2	�  AN76.2 “Ontogeny repeats phylogeny”—explain 259
3	�  Trimesters of pregnancy 260
4	�  Viability of the fetus 261

Chapter 18 – Gametogenesis and Fertilization

1. AN52.3, AN77.1, 
AN77.2, AN77.3, 
AN77.4 , AN77.5, 
AN77.6, AN79.6

a.	� Spermatogenesis
b.	� Oogenesis
c.	� Graafian follicle
d.	� Structure of an ovum at ovulation
e.	� Corpus luteum
f.	� Uterine changes during the menstrual cycle
g.	� Synchrony between the uterine and ovarian cycles
h.	� Stages and consequences of fertilization
i.	� Anatomical principles underlying contraception.
j.	� Fertility and sterility
k.	� Surrogate motherhood
l.	� Assisted reproductive technique
m.	� Social significance of sex ratio
n.	� Teratogens

262
264
266
266
266
268
269
269
272
272
272
273
273
273

Chapter 19 – Second Week of Development

1. AN78.1, AN78.2, 
AN78.3, AN78.4

a.	� Cleavage
b.	� Blastocyst
c.	� Trophoblast
d.	� Implantation
e.	� Events in the second week
f.	� Bilaminar germ disc
g.	� Formation of the extraembryonic mesoderm
h.	� Prochordal plate
i.	� Zona pellucida

274
275
275
276
277
277
278
278
279
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Chapter 20 – Third to Eighth Week of Development

11	�  AN79.1, AN79.2, 
AN79.3, AN79.4, 
AN79.5, AN79.6

a.	� Primitive streak
b.	� Notochord
c.	� Gastrulation
d.	� Intraembryonic mesoderm and celom
e.	� Somite
f.	� Neurulation and neural crest cells
g.	� Diagnosis of pregnancy in the first trimester

280
281
282
282
284
285
285

Chapter 21 – Fetal Membranes and Prenatal Diagnosis

1	�  AN52.2, AN78.5, 
AN79.6, AN80.1, 
AN80.2, AN80.3, 
AN80.4, AN80.5, 
AN80.6, AN80.7, 
AN81.1, AN81.2, 
AN81.3

a.	� Define fetal membranes and enumerate the various fetal membranes
b.	� Chorion and chorionic villi and chorionic villi biopsy
c.	� Formation and functions of placenta 
d.	� Fetomaternal circulation
e.	� Placental barrier
f.	� Role of placental hormones in uterine growth and parturition
g.	� Decidua
h.	� Amnion and amniocentesis
i.	� Yolk sac
j.	� Allantois
k.	� Umbilical cord
l.	� Twinning
m.	� Prenatal diagnosis
n.	� Estimation of fetal age
o.	� Pregnancy test
p.	� Abortion

287
287
289
290
291
293
293
293
294
294
295
296
298
298
299
299




