
9 789354 661389

Highlights of the Book

• Complete coverage of General anatomy, gross anatomy, osteology, histology, embryology, neuroanatomy and 
genetics in three volumes

• Every chapter clearly highlights the learning objectives for the students and matching them with NMC guided 
competencies

• Around  high quality-coloured illustrations, including 2-dimensional images for understanding the anatomy and 1500
simple line diagrams to enable presentation of topics/answers in structured subjective examinations

• Clinical correlations of the anatomical region being studied follow the description of the topic. These are summarized 
and presented in boxes

• Over  appropriate case scenarios are included to facilitate self-study and discussion, aimed to sensitize the 200
students to clinical relevance of anatomy

• Just before the exam, adequate tabulations, flowcharts and mnemonics help the students to prepare in their 
examination.

• A detailed list of possible questions for the theory examination, list of possible OSPE questions for the practical 
examination and histology spotters exams identification notes.

• Microscopic anatomy descriptions matching with function (physiology) and biochemistry for integration of basic 
medical sciences.

• More than  high-yield, application-based multiple choice questions that will aid in preparation for competitive 1000

Sampath Madhyastha is an alumnus of Kasturba Medical College, Manipal and former Additional Professor of Anatomy, Kasturba 
Medical College, Mangaluru (Manipal Academy of Higher Education) and is currently Director, Postgraduate Studies, Department of 
Anatomy, Faculty of Medicine, Kuwait University, Kuwait. He has been teaching Human Anatomy to students of Medicine, Dentistry and 
Allied Health Science courses for the past 25 years in India and abroad. He is vastly experienced in understanding, designing and 
delivery of Anatomy curriculum at both undergraduate and postgraduate levels. His international experience is reflected in this 
manual and make it very special and distinctive. His Manipal Manual of Anatomy for Allied Health Science Courses is the most preferred book for 
allied health science courses in India and abroad. He is an outstanding teacher and won the heart of thousands of medical students in India. He 
has been awarded 'Good Teacher Award' many times instituted by Kasturba Medical College, Mangaluru. Apart from teaching, Dr Madhyastha 
is actively involved research in the field of neuroscience. He has published more than 70 research papers in reputed national and international 
journals. He is recipient of many independent research grants given by Indian Council of Medical Research (ICMR). He has guided many 
doctoral theses in Manipal Academy of Higher Education. He has involved many undergraduate medical students in ICMR sponsored students' 
research. He has been awarded the prestigious Dr TMA Pai Gold Medal for excellence in medical research.

M Chakrapani  is a renowned physician with three decades of experience in teaching and patient care. Currently he is Professor, 
Department of Medicine, Kasturba Medical College, Mangaluru (Manipal Academy of Higher Education). He is the former Associate 
Dean and Director of Research at Kasturba Medical College, Mangaluru. He is currently the Unit Head of Medicine III at Kasturba 
Medical College, Mangaluru. His area of expertise is insulin resistance and machine learning in medicine. Apart from his teaching and 
patient care commitments, he has immensely contributed to medical research by publishing original research articles in national and 
international reputed journals. He has many awards to his credit and to name a few are gold medal for best outgoing medical graduate, good 
teacher award, distinguished alumni award. Above all his academic achievements, he is a great human being.

ISBN: 978-93-5466-138-9



Manipal Manual of

Clinical
Anatomy

Volume 1Second Edition

Competency based Undergraduate Curriculum for the Indian Medical Graduate

• General Anatomy
• General Histology
• General Embryology
• Genetics
• Upper Limb
• Lower Limb
• Back





Manipal Manual of

Clinical
Anatomy

Volume 1Second Edition

Competency based Undergraduate Curriculum for the Indian Medical Graduate

CBS Publishers & Distributors Pvt Ltd
New Delhi • Bengaluru • Chennai • Kochi • Kolkata • Lucknow • Mumbai

Hyderabad • Jharkhand • Nagpur • Patna • Pune • Uttarakhand

Sampath Madhyastha
Director, Postgraduate Studies (Anatomy)

Faculty of Medicine
Kuwait University, Kuwait

Former  Additional Professor
Department of Anatomy

Kasturba Medical College, Mangaluru
(Manipal Academy of Higher Education), India

Clinical Cases Editor

M Chakrapani
Former Associate Dean

Professor of Internal Medicine
Kasturba Medical College and Hospital, Mangaluru

Manipal Academy of Higher Education, India



ISBN: 978-93-5466-138-9

Copyright © Author and Publisher

Second Edition: 2023
First Edition: 2015

Reprint: 2016

All rights reserved. No part of this book may be reproduced or transmitted in any form or by any means, electronic or

mechanical, including photocopying, recording, or any information storage and retrieval system without permission, in

writing, from the author and the publisher.

Published by Satish Kumar Jain and produced by Varun Jain for

CBS Publishers & Distributors Pvt Ltd
4819/XI Prahlad Street, 24 Ansari Road, Daryaganj, New Delhi 110 002
Ph: 011-23289259, 23266861, 23266867Fax: 011-23243014 Website: www.cbspd.com

e-mail: delhi@cbspd.com; cbspubs@airtelmail.in

Corporate Office: 204 FIE, Industrial Area, Patparganj, Delhi 110 092
Ph: 011-4934 4934 Fax: 011-4934 4935 e-mail: publishing@cbspd.com; publicity@cbspd.com

Branches

• Bengaluru: Seema House 2975, 17th Cross, KR Road, Banasankari 2nd Stage, Bengaluru 560 070, Karnataka, India
Ph: +91-80-26771678/79 Fax: +91-80-26771680 e-mail: bangalore@cbspd.com

• Chennai: 7, Subbaraya Street, Shenoy Nagar, Chennai 600 030, Tamil Nadu, India
Ph: +91-44-26680620, 26681266 Fax: +91-44-42032115 e-mail: chennai@cbspd.com

• Kochi: 42/1325, 1326, Power House Road, Opp KSEB, Power House, Ernakulum Kochi 682 018, Kerala, India
Ph: +91-484-4059061-65,67 Fax: +91-484-4059065 e-mail: kochi@cbspd.com

• Kolkata: 147, Hind Ceramics Compound, 1st Floor, Nilgunj Road, Belghoria, Kolkata-700056, West Bengal, India
Ph: +91-9096713055/7798394118, 9836841399 e-mail: kolkata@cbspd.com

• Lucknow: Basement, Khushnuma Complex, 7 Meerabai Marg (Behind Jawahar Bhawan),Lucknow-226001, UP, India
Ph: +0522-4000032 e-mail: tiwari.lucknow@cbspd.com

• Mumbai: PWD Shed, Gala no 25/26, Ramchandra Bhatt Marg, Next to JJ Hospital Gate no. 2, Opp. Union Bank of India,
Noorbaug, Mumbai-400009, Maharashtra, India
Ph: 022-66661880/89 e-mail: mumbai@cbspd.com

Representatives

• Hyderabad 0-9885175004 • Jharkhand 0-9811541605 • Nagpur 0-9421945513
• Patna 0-9334159340 • Pune 0-9623451994 • Uttarakhand 0-9716462459

Printed at Goyal Offset Works Pvt. Ltd., Haryana (INDIA)

Disclaimer

Science and technology are constantly changing fields.
New research and experience broaden the scope of
information and knowledge. The author has tried his best
in giving information available to him while preparing the
material for this book. Although all efforts have been made
to ensure optimum accuracy of the material, yet it is quite
possible some errors might have been left uncorrected.
The publisher, the printer and the author will not be held
responsible for any inadvertent errors, omissions or
inaccuracies.



Members of Editorial Board

V Jayanthi
Principal and Professor
Department of Anatomy
Sapthagiri Institute of Medical Sciences and
Research Centre, Bengaluru, Karnataka

Shailaja Shetty
Professor and Head
Department of Anatomy
MS Ramaiah Medical College
Bengaluru, Karnataka

Ajay Udyavar
Professor and Head
Department of Anatomy
AJ Institute of Medical Sciences
Mangaluru, Karnataka

Prameela MD
Associate Professor
Department of Anatomy
Kasturba Medical College (KMC)
Mangaluru, Karnataka

Rajanigandha Vadgaonkar
Professor and Head
Department of Anatomy
Kasturba Medical College, Mangaluru, India

Rajni T
Professor
Department of Anatomy
Vydehi Institute of Medical Sciences and Research Centre
Bengaluru, Karnataka

Priya Ranganath
Professor and Head
Department of Anatomy
Bengaluru Medical College and Research Institute (BMCRI)
Bengaluru, Karnataka

Minnie Pillay
Professor
Department of Anatomy
Amrita Institute of Medical Sciences and Research Center
Kochi, Kerala

Sandhya Kurup
Professor and Head
Department of Anatomy
MOSC Medical College
Ernakulum, Kerala

Komala B
Professor and Head
Department of Anatomy
BGS Global Institute of Medical Sciences
Bengaluru, Karnataka

Sylvan D'Souza
Dean and Professor
Department of Anatomy
Father Muller Medical College
Mangaluru, Karnataka

Suma HY
Professor and Head
Department of Anatomy
Jawaharlal Institute of Postgraduate
Medical Education and Research (JIPMER), Puducherry

Mangala M Pai
Professor
Department of Anatomy
Kasturba Medical College (KMC)
Mangaluru, Karnataka

Mamatha T
Associate Professor
Department of Anatomy
Kasturba Medical College (KMC)
Mangaluru, Karnataka

Ashwin Krishnamurthy
Professor of Anatomy
K S Hegde Medical Academy
Mangaluru, India

Varsha Shenoy
Professor
Department of Anatomy
Father Muller Medical College
Mangaluru, Karnataka

Lalitha C
Professor and Head
Department of Anatomy
Kempegowda Institute of Medical Sciences (KIMS)
Bengaluru, Karnataka

Roopa Ravindran
Professor
Department of Anatomy
Ramaiah International Medical School
Bengaluru, Karnataka

Shruthi BN
Professor and Head
Department of Anatomy
Rajarajeswari Medical College and Hospital
Bengaluru, Karnataka

Roopashree R
Professor and Head
Department of Anatomy
East Point College of Medical Sciences and Research Centre
Bengaluru, Karnataka



vi Manipal Manual of Clinical Anatomy

Shilpa M Bhimalli
Professor and Head
Department of Anatomy
Jawaharlal Nehru Medical College
Belgaum. Karnataka

Binod Kumar Tamang
Professor and Head
Department of Anatomy
Sikkim Manipal Institute of Medical Sciences, Sikkim

K Anup Rao
Assistant Professor
Department of Anatomy
Subbaiah Institute of Medical Sciences
Shivamogga, Karnataka

Naveen Kumar Bandarupalli
Professor and Vice Principal
Department of Anatomy
Mamatha Academy of Medical Sciences
Hyderabad, Telangana

SP Sawant
Professor and Head
Department of Anatomy
KJ Somaiya Medical College
Sion, Mumbai, Maharashtra

Murlimanju
Associate Professor
Department of Anatomy
Kasturba Medical College
Mangaluru, Karnataka

Anitha T
Professor and Head
Department of Anatomy
Chalmeda Anand Rao Medical College
Karimnagar, Telangana

Kishan C Reddy
Professor and Head
Department of Anatomy
Prathima Institute of Medical Sciences
Karimnagar, Telangana

Geetanjali BS
Professor and Head
Department of Anatomy
Sapthagiri Institute of Medical Sciences and Research Centre
Bengaluru, Karnataka

Sunitha Gupta
Former Professor and Head
Department of Anatomy
AMCMET Medical College
Maninagar, Ahmedabad, Gujarat

Dil Islam Mansur
Professor and Head
Department of Anatomy
Kathmandu University School of Medical Sciences
Nepal

Hima Bindu
Professor and Head
Department of Anatomy
Mamatha Academy of Medical Sciences
Hyderabad, Telangana

Pradeep Pawar
Professor and Head
Department of Anatomy
MGM Medical College
Navi Mumbai, Maharashtra

Vinay Kumar
Professor and Head
Department of Anatomy
Venkateshwara Institute of Medical Sciences
Gajrala, Uttar Pradesh

Udaya Kumar P
Professor and Head
Department of Anatomy
Mamata Medical College
Khammam, Telangana

Neha Narayan
Postgraduate Student
Department of Orthopedics
Bengaluru Medical College and Research Institute (BMCRI)
Bengaluru, Karnataka



Contents vii

The preface to the first edition began with advocating for a revision of undergraduate medical curriculum
especially in Anatomy which was long due. The previous curriculum was overloaded with information

where the students were expected to learn anatomy from many textbooks (general anatomy, gross anatomy,
histology, embryology, genetics, neuroanatomy) during their short academic period of approximately ten
months. Further the evaluation process was also focusing mainly on recalling the information rather than
testing the critical thinking ability of the students or their application skills. Hence, the first edition of 'Manipal
Manual of Clinical Anatomy' attempted to address these issues where all branches of human anatomy was
presented in just two volumes without diluting the contents. Further the manual had a lot of case scenarios
which enabled the students to apply their anatomy knowledge in clinical practice. The vast number of clinically
oriented MCQs further enhanced the critical thinking and problem-solving skills of the students. The first
edition of Manipal Manual of Clinical Anatomy (2014) was unique and first among the many anatomy textbooks
in many aspects. There was mixed response among the anatomy fraternity, majority in support of our view
while others cautioned about early exposure of clinical anatomy for the first-year medical students. The National
Medical Commission (NMC) during 2019 introduced competency-based curriculum to undergraduate medical
students which was perfectly matching with our previous thoughts. Thanks to NMC for a well thought and
designed curriculum which is expected to be a game changer in undergraduate medical education. Based on
the feedback from the anatomy teachers from India and abroad and also based on NMC suggested competency-
based curriculum, the Manipal Manual of Clinical Anatomy is now revised thoroughly and presented as a
second edition. The second edition has more elaborated tissue and organ histology which was inadequate in
the first edition. Hence, the book is presented in three volumes.

Sampath Madhyastha
Director, Postgraduate Studies (Anatomy)

Faculty of Medicine
Kuwait University, Kuwait

Preface to the Second Edition





The anatomy curriculum for the medical undergraduate students is a matter of debate in India since many
years with medical education experts calling for restructuring/reframing of the same. Unfortunately, no

substantial measures were implemented in the past in revising the syllabus and the student evaluation process.
Most of the recommended books are loaded with excess of information for the undergraduate understanding
with every new volume creating a ‘curriculum hypertrophy’. At present, most of the standard recommended
books for all branches of anatomy (general anatomy, gross anatomy, osteology, embryology, histology and
neuroanatomy) accumulates to approximately 2500 pages with the students having to assimilate this
‘information influx’ in less than one academic year. Though opinions differ regarding the ideal duration of
the study course in anatomy, the basic need is to tackle the ‘curriculomegaly’. The Manipal Manual of Clinical
Anatomy has embraced and matched this task to a great extent after continuous discussions with physicians,
surgeons and senior anatomists. With exception of histology, all other branches of anatomy are succinctly
covered in 1000 pages without any ‘dilution’ of the subject content, merely by omitting additional information
that is not warranted at an undergraduate level.

The objectives that are clearly identified in each area after thorough discussion with experts will enable
both teachers and students to focus on key issues of every topic. Currently, strong views are emerging that
traditional methods of teaching anatomy as practiced by most medical schools have limitations in development
of application skills of such knowledge in clinical practice. The teaching methodologies and student evaluations
are mainly focused on memorizing and recalling the stringent course and relations of human body parts with
no value-addition in development of application skills. Manipal Manual of Clinical Anatomy discusses the
clinical relevance immediately after elaboration of the gross anatomy, which greatly aids the students in
correlation of anatomy with the clinical application. Clinical case scenarios that are carefully designed to
emphasise the importance of anatomy could be further elaborated for problem-based learning. These clinical
case scenarios are placed immediately after clinical relevance boxes, so that the students can discuss the cases
in groups where the teacher can act as a facilitator. Medical schools that follow the systemic rather than
regional anatomy approach for integrated teaching will also be benefited by these case studies. Developmental
events (embryology) are briefly summarized with more emphasis on birth defects and their embryological
basis. Multiple choice questions are designed on the basis of clinical application of anatomy, which would
help them in future competitive postgraduate entrance tests.

Manipal Manual of Clinical Anatomy is hereby offered as a genuine attempt to view human anatomy in a
new dimension. Your suggestions and feedback are welcome to improve this Manual to meet the requirements
of the students and make the learning of anatomy an enjoyable experience.

Sampath Madhyastha
Additional Professor

Department of Anatomy
Kasturba Medical College, Mangaluru

Manipal University

India
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