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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’ leaf-
lets accompanying each drug and to check, if 
necessary in consultation with a physician or 
specialist, whether the dosage schedules men-
tioned 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.
 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

As undergraduate students, we considered Embryology to be the most difficult part of 
Anatomy. By and large, students find it difficult to understand. To us, the only respite in 
our undergraduate days was the short-notes format for the answers in our Embryology 
examinations. But now, with our vast experience as teachers of Anatomy, we can assure you 
that Developmental Anatomy (Embryology) makes the most fascinating and interesting field 
in the discipline of Anatomy. It is indeed wonderous that from a single cell, the zygote, a whole 
organism with billions of cells is developed. The precision with which this task is accomplished 
is highly astonishing. However, development processes are not always perfect and are subject 
to flaws. At times, some errors do creep in that make the development deviate from the normal 
pathways, consequently leading to accidental changes, which are reflected in the form of 
congenital malformations.

To understand the genesis of congenital malformations, an in-depth knowledge of how 
the normal development occurs is indispensable. It is equally significant to understand the 
reasons for their digression from the normal route. Also, one needs to understand and identify 
the factors responsible for such deviations leading to abnormalities so that eliminating such a 
factor, for example, thalidomide causing amelia or phocomelia, can prevent occurrence of such 
malformations. Another example is the deficiency of folic acid that leads to neural tube defects. 
Providing folic acid supplements can mitigate or prevent such defects.

This book makes a very diligent endeavor to present all the information in simple language 
for easy assimilation of concepts by the students. Schematic representations have been 
incorporated into the text for better understanding, thereby offering an advantage to students 
who may reproduce them while attempting the theory paper in their examination. Thus, an 
attempt has been made to offer students an apt volume of text clubbed with figures, essential 
to write a short note on any given topic.

We have tried to make this intricate topic of Embryology as easy as possible. We believe 
undergraduate students of medicine will find it very useful. Suggestions from faculty and the 
student community are invited to improve on the subsequent editions of this book. With this, 
we humbly submit it to the readers.

Suresh D. Gangane, MS, FAIMS
Shabana M. Borate, MS

Suresh D. Gangane Shabana M. Borate





xi

Acknowledgments

At the outset, we would like to express sincere gratitude to our alma mater, Government 
Medical College, Nagpur, Maharashtra, and our mentors in the Department of Anatomy,  
Late Dr P. N. Dubey, Late Dr G. M. Indurkar, and Late Dr D. K. Kadasne, one of the most respected 
Anatomists of the region and author of several books. We would like to convey sincere 
thanks to the entire teaching and nonteaching staff of the department where we completed 
our undergraduate education, and from where one of us (Dr Gangane) also completed 
postgraduation and served as a faculty there for nearly 6 years.

We are greatly indebted to the entire Department of Anatomy of the premier institute, Grant 
Government Medical College and Sir J. J. Group of Hospitals, Mumbai, Maharashtra, especially 
to Dr D. S. Joshi, Professor and Head, and Dr Prasad Kulkarni, Associate Professor, for their 
valuable feedback, support, suggestions, and encouragement.

We would also like to acknowledge the assistance provided by Dr Varsha Bhivate, Assistant 
Professor, and Dr Jyoti Gaikwad, Associate Professor, Department of Anatomy, Terna Medical 
College, Navi Mumbai, Maharashtra.

We are equally grateful to Sunil Ningule, Ganesh Mallipeddi, and Shashi Kudalkar for 
providing rich and quality illustrations that we have used in the text. Their help will facilitate 
the learning process in a big way.

Suresh D. Gangane, MS, FAIMS
Shabana M. Borate, MS




