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Preface to the Third Edition

This edition of Textbook of Human Embryology has 
been carefully revised to fulfil the requirements of 

students and teachers as per the latest Competency 
Based Undergraduate Curriculum for Indian Medical 
Graduate.
 Features of this book:
• Concise text with clinical correlation for quick 

recapitulation during examination.
• 257 Color atlas 3D illustrations to provide easy 

imagining of developing structures.
• 105 Line diagrams (practice figures) are easy to draw 

figures for theory examination.
• 107 Flowcharts help to revise and memorize the 

text and to overcome the difficulty of summarizing 
the facts and developmental sequence in theory 
examinations and consolidation of knowledge.

• 61 Tables to summarize essential facts.
• Summary (examination guide) to overcome the 

difficulty of summarizing the facts in theory 
examinations.

• NExT, MCQ, Viva, High yielding facts and Clinical 
facts markings for preparation of various upcoming 
academic entrance examinations.

• 62 Boxes to focus on important topics.
• Interesting facts to isolate them from the main text, 

so that these facts should not be missed by readers 
and ease the reading burden.

• 40 Scanning electron micrographs to give real insight 
into developing structures.

• 88 Clinical cases for early clinical exposure of various 
clinical anomalies encountered by eminent clinicians 
(vertical integration).

•	 QR codes for eSmartQuiz—Chapter-wise Online 
MCQ test for self-assessment. 

•	 QR codes for revision video series for quick and 
effective revision of high-yield topics.

Free Clinical Embryology Workbook: The main textbook 
is supported with a workbook, which has the following:
• 22 MindMaps for summarizing major topics: Mind-

Maps or ConceptMaps are provided to summarize 
intricate topics for rapid revision. 

• Clinical-based embryology reasoning questions: 
This section includes reasoning-based questions 
that encourage students to think critically about 
developmental abnormalities, teratogens, genetic 
influences, and their impact on human health.

• Clinical Case Scenario-based MCQs: The MCQs are a 
fundamental part of medical assessments. This section 
provides clinically oriented MCQs that challenge 
students to apply their embryological knowledge to 
clinical case scenarios. 

• Practice figures: To help out the students by making 
them aware of practicing selected figures for 
preparation of theory examinations.

 Free access to Digital content through CBSiCentral 
app: It includes the following:
•	 Additional topics, clinical aspects and recent advances
•	 Chapter-wise Hand-written notes 
• Diagram videos	–	Animated	videos	for	learning	“how	

to draw line diagrams”
•	 Self-assessment MCQ tests

 I am hopeful that this book will help to fulfil all the 
requirements of students and teachers. Students are 
suggested to read the book in the following sequence:
 Color atlas 3D illustrations → Stages of development → 
Flowchart → Table → Summary (Examination Guide) → 
Practice Figure
 Any suggestions from the readers are welcome.

Yogesh Sontakke
dryogeshas@rediffmail.com





Preface to the First Edition

This Textbook of Human Embryology has been written 
keeping in mind the requirements of students and 

teachers. Due to the complexity of the subject, readers 
face difficulty in understanding and imagining the 
developing human structures. Hence, in the present 
book, the attempt has been made to provide all necessary 
information for easy understanding. 
 User-friendly features of this book with their purposes 
are as follows:
• Concise text is given in easy language; unnecessary 

details are avoided.
• 3D illustrations to provide easy imagining of 

developing structures.
• Flowcharts to revise and memorise the developmental 

sequence.
• Tables to summarise essential facts.
• Summary (examination guide) to overcome 

the difficulty of summarising the facts in theory 
examinations.

• Neet, MCQ, Viva Voce and Clinical facts markings 
for preparation of various upcoming academic 
entrance examinations.

• Boxes to focus on important topics.
• Interesting facts to isolate them from the main 

text, so that these facts should not be missed by  
readers.

• 40 Scanning electron micrographs to give real insight 
in developing structures.

• 70 Clinical cases for early clinical exposure of various 
clinical anomalies encountered by eminent clinicians.

• Special topics such as assisted reproductive techniques 
(including in vitro fertilisation) and ultrasonography 
in embryology are also included to give orientation 
towards clinical aspects. 

 I am hopeful that this book will help to fulfil all the 
requirements of students and teachers.
 Students are suggested to read in the following 
sequence:
Illustrations → Stages of development → Flowchart → 
Table → Summary (examination guide) → Practice Figure 

 Any suggestions from the readers for rectification and 
improvement are welcome at dryogeshas@rediffmail.com

Yogesh Sontakke
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18.7 Tetralogy of Fallot

19.1 Development of arteries

19.2 Development of portal vein

19.3 Development of somatic veins and IVC

19.4 Fetal circulation

20.1 Genital ducts

20.2 Development of kidneys

20.3 Development of urinary bladder

20.4 Development of urethra

21.1 Development of testis

21.2 Development of ovary

21.3 Development of uterus and vagina





Preface to the Third Edition v
Preface to the First Edition vii

	 1.	 Introduction	 1
	 	 Reviewer: Dr Prashant Chaware

	 2.	 Menstrual	Cycle	 5
	 	 Reviewer: Dr Deepti Shastri

	 3.	 Gametogenesis	 12
	 	 Reviewer: Dr C Kishan Reddy, Dr Priya S Patil

	 4.	 First	Week	of	Development	 22
	 	 Reviewer: Jaideo Manohar Ughade 

	 5.	 Assisted	Reproduction	Technology	 35
	 	 In Vitro Fertilization and Intracytoplasmic Sperm Injection
	 	 Reviewer: Dr Keshav Malhotra

	 6.	 Second	Week	of	Development:	Bilaminar	Germ	Disc	 39
	 	 Reviewer: Dr Harsha Pratap

	 7.	 Third	Week	of	Development:	Trilaminar	Germ	Disc	 46
	 	 Reviewer: Dr Aparna Muralidharan

	 8.	 Further	Development	of	Embryo	 57
	 	 Reviewer: Dr Rohini Motwani

	 9.	 Placenta,	Umbilical	Cord	and	Fetal	Membranes	 68
	 	 Reviewer: Dr Saleena N Ali

	10.	 Integumentary	System:	Skin,	its	Appendages,	and	Mammary	Gland	 81
	 	 Reviewer: Dr Rupa Chaparrwal

	11.	 Branchial	Apparatus	 90
	 	 Reviewer: Dr Ravi Kant, Dr Ujwala Bhanarkar

	12.	 Alimentary	Tract	I:	Development	of	Face,	Nose	and	Palate	 103
	 	 Reviewer: Dr Gayatri Muthiyan

	13.	 Alimentary	Tract	II:	Development	of	Oral	Cavity,	Pharynx	and	Salivary	Glands	 111
	 	 Reviewer: Dr R Sarah

	14.	 Alimentary	Tract	III:	Development	of	Intestine	and	Anterior	Abdominal	Wall	 119
	 	 Reviewer: Dr Pratishtha Potdar

	15.	 Alimentary	Tract	IV:	Development	of	Liver,	Gallbladder,	Pancreas	and	Spleen	 134
	 	 Reviewer: Dr Payal Kasat

	16.	 Respiratory	System	 141
	 	 Reviewer: Dr Hitant Vohra

	17.	 Development	of	Body	Cavities	and	Diaphragm	 149
	 	 Reviewer: Dr Thuslima M

	18.	 Cardiovascular	System	I:	Development	of	Heart	 158
	 	 Reviewer: Dr Anu Sharma, Dr Haritha Nimmagadda

Contents



xx

 
• 
Te
xt
b
o
o
k 
o
f H
um
a
n 
Em
b
ry
o
lo
g
y

	19.	 Cardiovascular	System	II:	Blood	Vessels	and	Fetal	Circulation	 174
	 	 Reviewer: Dr V Dharani

	20.	 Urinary	System:	Kidney,	Ureter,	Urinary	Bladder	and	Urethra	 191
	 	 Reviewer: Dr Bertha AD Rathinam, Dr Ujwala Bhanarkar

	21.	 Reproductive	System:	Male	and	Female	Reproductive	Organs	 204
	 	 Reviewer: Dr Prajakta Kishve, Dr Danushiya

	22.	 Nervous	System	 219
	 	 Reviewer: Dr Betty Anna Jose

	23.	 Development	of	Eye	 241
	 	 Reviewer: Dr Rohit Rao

	24.	 Development	of	Ear	 250
	  Reviewer: Dr Nidhi Puri

	25.	 Endocrine	System	 256
	 	 Reviewer: Dr Anjali Sabnis

	26.	 Skeletal	System	 261
	 	 Reviewer: Dr Joti Gaikwad

	27.	 Muscular	System	 270
	 	 Reviewer: Dr Anjali Jain

	28.	 Fetal	Period:	Nine	Weeks	to	Birth	 274
	 	 Reviewer: Dr Sabin Malik

	29.	 Clinical	Applications	and	Ultrasonography	in	Embryology	 277
	 	 Reviewer: Dr Gunvant Chaudhari

	30.	 Twinning	(Multiple	Pregnancy)	 281
	 	 Reviewer: Dr Ujwala Bhanarkar

	 	 Annexures	 285	
	Reviewer: Dr Jahira Banu T

	 I.	 Embryonic	Remnants
	 II.	 Hermaphrodite
	 III.	 Miscellaneous:	Fetal	Viability,	Development	of	Limbs	and	Development	of	Joints

Index	 		 291



Competency Chapter number Page number

AN9.3 Describe development of breast. 10 81

AN13.8 Describe development of upper limb. Annexure III 287

AN20.10 Describe basic concept of development of lower limb. Annexure III 287

AN25.2 Describe development of pleura, lung and heart. (Development of pleura is 
included in this chapter).

17 149

AN25.2 Describe development of pleura, lung and heart. 16, 18 141, 158

AN25.3 Describe fetal circulation and changes occurring at birth. 19 174

AN25.4 Describe embryological basis of (1) atrial septal defect, (2) ventricular septal defect, 
(3) Fallot’s tetralogy, (4) tracheoesophageal fistula.

16, 18 141, 158

AN25.5 Describe development basis of congenital anomalies, transportation of great 
vessels, dextracardia, patient ductus arteriosus, and coarctation of aorta.

19 174

AN25.6 Mention development of aortic arch arteries, SVC, IVC and coronary sinus. 19 174

AN39.1 Describe the embryological basis of nerve supply of tongue. 13 111

AN43.4 Describe the development and developmental basis of congenital anomalies of face, 
palate, tongue, branchial apparatus, pituitary gland, thyroid gland, eye. This chapter 
includes branchial apparatus and thyroid gland development and their anomalies.

11, 12, 13, 23, 
25

90, 103, 111, 
241, 256

AN52.4 Describe the development of anterior abdominal wall. 14 119

AN52.5 Describe the development and congenital anomalies of diaphragm. 17 149

AN52.6 Describe the development and congenital anomalies of foregut, midgut and 
hindgut.

14, 15 119, 134

AN52.7 Describe the development of urinary system. 20 191

AN52.8 Describe the development of male and female reproductive system. 21 204

AN63.2 Describe anatomical basis of congenital hydrocephalus. 22 219

AN64.2 Describe the development of neural tube, spinal cord, medulla oblongata, pons, 
midbrain, cerebral hemisphere, and cerebellum.

22 219

AN64.3 Describe various types of open neural tube defects with its embryological basis. 22 219

AN72.1 Skin and its appendages. 10 81

AN76.1 Describe the stages of human life. 1 1

AN76.2 Explain the terms–phylogeny, ontogeny, trimester, viability. 1, Annexure III 1, 287

AN77.1 Describe the uterine changes occurring during the menstrual cycle. 2 5

AN77.2 Describe the synchrony between ovarian and menstrual cycle. 2 5

AN77.3 Describe spermatogenesis and oogenesis along with diagrams. 3 12

AN77.4 Describe the stages and consequences of fertilization. 4 22

AN77.5 Enumerate and describe the anatomical principles underlying contraception 4 22

AN77.6 Describe teratogenic influences; fertility and sterility, surrogate motherhood, social 
significance of sex-ratio.

4 22

AN78.1 Describe cleavage and formation of blastocyst. 4 22

AN78.2 Describe the development of trophoblast 4, 6 22, 39

AN78.3 Describe the process of implantation and common abnormal sites of implantation. 4 22

AN78.4 Describe the formation of extraembryonic mesoderm and coelom, bilaminar disc, 
and prochordal plate.

6 39

AN78.5 Describe decidual reaction,... 4, 9 22, 68

AN79.1 Describe the formation and fate of primitive streak. 7 46

AN79.2 Describe the formation and fate of notochord. 7 46
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AN79.3 Describe the process of neurulation. 7, 22 46, 219

AN79.4 Describe the development of somites and intra-embryonic coelom. 7, 8, 17, 26 46, 57, 149, 
261

AN79.5 Explain embryological basis of congenital malformations, nucleus pulposus, 
sacrococcygeal teratomas, neural tube defects.

7, 22, 26 46, 219, 261

AN79.6 Describe the diagnosis of pregnancy in first trimester and role of teratogens,  
alpha-fetoprotein.

8, 22 57, 219

AN80.1 Describe formation, functions and fate of chorion, amnion, yolk sac, allantois, and 
decidua.

9 68

AN80.2 Describe formation and structure of umbilical cord. 9 68

AN80.3 Describe role of placenta, its physiological functions, foetomaternal circulation and 
placental barrier.

9 68

AN80.4 Describe embryological basis of twinning in monozygotic and dizygotic twins. 30 281

AN80.5 Describe role of placental hormones in uterine growth and parturition. 9 68

AN80.7 Describe various types of umbilical cord attachments. 9 68
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