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THE EMBRYONIC PERIOD
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Fig, 7-1A. Derivatives of ectoderm and endoderm.
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THE EMBRYONIC PERIOD

TABLE 5-1 CRITERIA FOR ESTIMATING DEVELOPMENTAL STAGES IN

HUMAN EMBRYOS

Age* Figure Carnegie No. of Length

(Days) Reference Stage Somites (mm)¥ Main Characteristics

20-21 5-14, 9 1-3 1.5-3.0 Deep neural groove and first somites
present. Head fold evident.

22-23 5-84 10 4-12 2.0- 3.5 Embryo straight or slightly curved.

5-8B Neural tube forming or formed -op-
5-9 posite somites, but widely open at
rostral and caudal neuropores. First and
second pairs of branchial arches visible.

24-25 5-8C 11 13-20 2.5- 4.5 Embryo curved owing to head and tail

- 5-10 folds. Rostral neuropore closing. Otic

5-11 placodes present. Optic vesicles formed.

26-27 5-8D 12 21-29 3.0- 5.0 Upper limb buds appear. Caudal neuro-

5-12 pore closing or closed. Three pairs of
branchial arches visible. Heart promi-
nence distinct. Otic pits present.

28-30 -8E 13 30-35 4.0- 6.0 Embryo has C-shaped curve. Upper

5-13 limb buds are flipper-like. Four pairs of
branchial arches visible. Lower limb
buds appear. Ortic vesicles present.
Lens placodes distinct. Attenuated tail
present.

31-32 5-144 14 § 5.0- 7.0 Upper limbs are paddle-shaped. Lens
pits and nasal pits visible. Optic cups
present.

33-36 5-14B 15 7.0- 9.0 Hand plates formed. Lens vesicles
present. Nasal pits prominent. Lower
limbs are paddle-shaped. Cervical sinus
visible.

37-40 16 8.0-11.0 Foot plates formed. Pigment visible in
retina, Auricular hillocks developing.

41-43 5-14C 17 11.0-14.0 Digital, or finger, rays appear. Auricular

5-15 hillocks outline future auricle of ex-
ternal ear. Trunk beginning to straighten,
Cerebral vesicles prominent.

44-46 5-16 18 13.0-17.0 Digital, or toe, rays appearing. Elbow
region Visible. Eyelids forming. Notches
between finger rays. Nipples visible.

47-48 5-174 19 16.0-18.0 Limbs extend ventrally. Trunk elongat-

5-18D ing and straightening. Midgut herniation
prominent.

49-51 5-17B 20 18.0-22.0 Upper limbs longer and bent at elbows.

5-18B Fingers distinct but webbed. Notches
between toe rays. Scalp vascular plexus
appears.

52-53 5-194 21 22.0-24.0 Hands and feet approach each other.
Fingers are free and longer. Toes
distinct but webbed. Stubby tail present.

54-55 22 23.0-28.0 Toes free and longer. Eyelids and
auricles of external ears are more de-
veloped.

56 5-19B 23 27.0-31.0 Head more rounded and shows human

5-20 characreristics. External genitalia still

have sexless appearance. Distinct bulge
still present in umbilical cord; caused
by herniation of intestines. Tail has
disappeared.
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98 THE FETAL PERIOD
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Message from the Ministry
of Higher Education

In the history, book has played a very important role in gaining
knowledge and science and it is the fundamental unit of
educational curriculum which can also play an effective role in
improving the quality of Higher Education. Therefore, keeping in
mind the needs of the society and based on educational
standards,new learning materials and textbooks should be
published for the students.

| appreciate the efforts of the lecturers of Higher Education
Institutions and | am very thankful to them who have worked for
many years and have written or translated textbooks.

| also warmly welcome more lecturers to prepare textbooks in
their respective fields. So, that they should be published and
distributed among the students to take full advantage of them.

The Ministry of Higher Education has the responsibility to make
available new and updated learning materials in order to better
educate our students.

At the end, | am very grateful to the German Federal Foreign
Office, the German Academic Exchange Service (DAAD) and all
those institutions and people who have provided opportunities for
publishing medical textbooks.

| am hopeful that this project should be continued and publish
textbooks in other subjects too.

Sincerely,
Prof. Dr. Obaidullah Obaid
Minister of Higher Education
Kabul, 2012



Publishing of textbooks & support
of medical colleges in Afghanistan

Honorable lecturers and dear students,

The lack of quality text books in the universities of Afghanistanis a
serious issue, which is repeatedly challenging the students and
teachers alike. To tackle this issue we have initiated the process of
providing textbooks to the students of medicine. In the past two
years we have successfully published and delivered copies of 60
different books to the medical colleges across the country.

The Afghan National Higher Education Strategy (2010-1014) states:

“Funds will be made ensured to encourage the writing and
publication of text books in Dari and Pashto, especially in priority
areas, to improve the quality of teaching and learning and give
students access to state-of- the-art information. In the meantime,
translation of English language textbooks and journals into Dari
and Pashto is a major challenge for curriculum reform. Without
this, it would not be possible for university students and faculty to
acquire updated and accurate knowledge”

The medical colleges' students and lecturers in Afghanistan are
facing multiple challenges. The out-dated method of lecture and
no accessibility to update and new teaching materials are main
problems. The students use low quality and cheap study materials
(copied notes & papers), hence the Afghan students are deprived
of modern knowledge and developments in their respective
subjects. It is vital to compose and print the books that have been
written by lecturers. Taking the critical situation of this war torn
country into consideration, we need desperately capable and
professional medical experts. Those, who can contribute in
improving standard of medical education and public health
throughout Afghanistan, thus enough attention, should be given to
the medical colleges.



For this reason, we have published 60 different medical textbooks
from Nangarhar, Khost, Kandahar, Herat, Balkh & Kabul medical
colleges. Currently we are working on to publish 60 more different
medical textbooks, a sample of which is in your hand. It is to
mention that all these books have been distributed among the
medical colleges of the country free of cost.

As requested by the Ministry of Higher Education, the Afghan
universities, lecturers & students they want to extend this project
to non-medical subjects like (Science, Engineering, Agriculture,
Economics & Literature) and it is reminded that we publish
textbooks for different colleges of the country who are in need.

As stated that publishing medical textbooks is part of our program,
we would like to focus on some other activities as following:

1.Publishing Medical Textbooks

This book in your hand is a sample of printed textbook. We would
like to continue this project and to end the method of manual
notes and papers. Based on the request of Higher Education
Institutions, there is need to publish about 100 different textbooks
eachyear.

2.Interactive and Multimedia Teaching

In the beginning of 2010, we were able to allocate multimedia
projectors in the medical colleges of Balkh, Herat, Nangarhar,
Khost & Kandahar. To improve learning environment the
classrooms, conference rooms & laboratories should also be
equipped with multimedia projectors.

3.Situational Analysis and Needs Assessment

A comprehensive need assessment and situation analysis is
needed of the colleges to find out and evaluate the problems and
future challenges. This would facilitate making a better academic
environment and it would be a useful guide for administration and
other developing projects.



4.College Libraries

New updated and standard textbooks in English language, journals
and related materials for all important subjects based on
international standards should be made available in the libraries of
the colleges.

5.Laboratories
Each medical college should have well-equipped, well managed
and fully functional laboratories for different fields.

6.Teaching Hospitals (University Hospitals)

Each medical college should have its own teaching hospital
(University Hospital) or opportunities should be provided for
medical studentsin other hospitals for practical sessions.

7.Strategic Plan
It would be very nice if each medical college has its own strategic
planaccordingto the strategic plan of their related universities.

| would like to ask all the lecturers to write new textbooks,
translate or revise their lecture notes or written books and share
them with us to be published. We assure them quality
composition, printing and free of cost distribution to the medical
colleges.

I would like the students to encourage and assist their lecturersin
this regard. We welcome any recommendations and suggestions
forimprovement.

We are very thankful to the German Federal Foreign Office &
German Academic Exchange Service (DAAD) for providing funds
for 90 different medical textbooks and the printing process for 50
of them are ongoing. | am also thankful to Dr. Salmaj Turial from J.
Gutenberg University Mainz/Germany, Dieter Hampel member of
Afghanic/Germany and Afghanic organization for their support in
administrative & technical affairs.



| am especially grateful to GIZ (German Society for International
Cooperation) and CIM (Centre for International Migration &
Development) for providing working opportunities for me during
the pasttwo yearsin Afghanistan.

In Afghanistan, | would like cordially to thank His Excellency the
Minister of Higher Education, Prof. Dr. Obaidullah Obaid, Academic
Deputy Minister Prof. Mohammad Osman Babury and Deputy
Minister for Administrative & Financial Affairs Associate Prof. Dr.
Gul Hassan Walizai, the universities' chancellors and deans of the
medical colleges for their cooperation and support for this project.
| am also thankful to all those lecturers that encouraged us and
gave all these books to be published.

At the end | appreciate the efforts of my colleagues Dr. M. Yousuf
Mubarak, Abdul Munir Rahmanzai, Ahmad Fahim Habibi,
Subhanullah and Hematullah in publishing books.

Dr Yahya Wardak
CIM-Expert at the Ministry of Higher Education, November, 2012
Karte 4, Kabul, Afghanistan
Office: 0756014640
Email: textbooks@afghanic.org
wardak@afghanic.org



Abstract

Beside anatomy, histology, pathology, physiology, obstetrics,
pediatrics, surgery and many other medical disciplines, knowledge of
embryology is a must for the medical students and future doctors. The
extreme vulnerability of the embryo to certain drugs and other agents
in the practice of in-vitro fertilizations also provide strong stimuli to
embryologists and interested individuals studying early stages of
human development.

Following the aims and objective of my previous book by the name of
“Medical Embryology”, the aim of this book, also, is to give the
students, the future doctors, interested individuals and professionals a
concise, well-illustrated presentation of the essential facts of human
development, clarifying the gross anatomical features considering the
recent advances and changing concepts in the basic sciences.

“As a little picture is worth a million words”, to make the book more
understandable for the medical students and avoid the difficulty
encountered by students beginning to study embryology results from
their inability to visualize developmental processes and time
sequences, | tried to make the book more illustrative. Most
illustrations are diagrammatic some in color and show progressive
stages of development conveying ideas and processes as blackboard
sketches. Numerous photographs are also included similar to those
used in case presentation at clinical seminars.

As the birth defects are the leading causes of infant mortality and a
major contributor to disabilities; and their prevention is, in part,
dependent on educated health care professionals who understand the
genetic and environmental origins of congenital malformations; hence,
another aim of the book is to provide students with an understanding
of the principles of embryogenesis that can be used in the diagnosis,



care and prevention of birth defects, and therefore, an entire chapter
has been devoted to the etiology of congenital defects.

The importance of embryology to the clinician is emphasized
throughout the book. This orientation is very likely to appeal any
person concerned with human development

Bashir Noormal, MD, MPH,
Ex. Associate Prof. of Kabul Medical University
Kabul Afghanistan
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