
PPPPPARARARARARTHATHATHATHATHA’S’S’S’S’S
FFFFFundamentundamentundamentundamentundamentals ofals ofals ofals ofals of

PEDIAPEDIAPEDIAPEDIAPEDIATRICSTRICSTRICSTRICSTRICS
(Based on MCI Syllabus)(Based on MCI Syllabus)(Based on MCI Syllabus)(Based on MCI Syllabus)(Based on MCI Syllabus)





PPPPPARARARARARTHATHATHATHATHA’S’S’S’S’S

FFFFFundamentundamentundamentundamentundamentals ofals ofals ofals ofals of
PEDIAPEDIAPEDIAPEDIAPEDIATRICSTRICSTRICSTRICSTRICS

(Based on MCI Syllabus)(Based on MCI Syllabus)(Based on MCI Syllabus)(Based on MCI Syllabus)(Based on MCI Syllabus)
Editor-in-Chief

A Parthasarathy
Senior Clinical Professor of Pediatrics, Madras Medical College (Retd.)

and Deputy Superintendent, Institute of Child Health
and Hospital for Children, Egmore, Chennai

Executive Editor
PSN Menon

Former Professor of Pediatrics
All India Institute of Medical Sciences

New Delhi
Consultant and Head

Department of Pediatrics
Armed Forces Hospital

Kuwait

Academic Editors
MKC Nair

Professor of Pediatrics and Epidemiology
Director, Child Development Centre
SAT Medical College and Hospital

Thiruvananthapuram

Swati Y Bhave
Former Professor of Pediatrics

BJ Medical College, Pune
Associate Professor of Pediatrics
Grant Medical College, Mumbai

PG Teacher Bombay Hospital
Institute of Medical Sciences

Consultant Apollo Indraprastha Hospitals
New Delhi

JAYPEE BROTHERS
MEDICAL PUBLISHERS (P) LTD

New Delhi



Published by

Jitendar P Vij
Jaypee Brothers Medical Publishers (P) Ltd
B-3 EMCA House, 23/23B Ansari Road, Daryaganj
New Delhi 110 002, India
Phones: +91-11-23272143, +91-11-23272703, +91-11-23282021, +91-11-23245672, Rel: 32558559
Fax: +91-11-23276490, +91-11-23245683
e-mail: jaypee@jaypeebrothers.com
Visit our website: www.jaypeebrothers.com

Branches
 2/B, Akruti Society, Jodhpur Gam Road Satellite, Ahmedabad 380 015

Phones: +91-079-26926233, Rel: +91-079-32988717, Fax: +91-079-26927094
e-mail: jpamdvd@rediffmail.com

 202 Batavia Chambers, 8 Kumara Krupa Road, Kumara Park East, Bangalore 560 001
Phones: +91-80-22285971, +91-80-22382956, Rel: +91-80-32714073, Fax: +91-80-22281761
e-mail: jaypeemedpubbgl@eth.net

 282 IIIrd Floor, Khaleel Shirazi Estate, Fountain Plaza, Pantheon Road, Chennai 600 008
Phones: +91-44-28193265, +91-44-28194897, Rel: +91-44-32972089, Fax: +91-44-28193231
e-mail: jpchen@eth.net

 4-2-1067/1-3, 1st Floor, Balaji Building, Ramkote Cross Road
Hyderabad 500 095, Phones: +91-40-66610020, +91-40-24758498, Rel:+91-40-32940929,
Fax:+91-40-24758499, e-mail: jpmedpub@rediffmail.com

 No. 41/3098, B & B1, Kuruvi Building, St. Vincent Road, Kochi 682 018, Kerala
Phones: 0484-4036109, +91-0484-2395739, +91-0484-2395740, e-mail: jaypeekochi@rediffmail.com

 1-A Indian Mirror Street, Wellington Square
Kolkata 700 013, Phones: +91-33-22451926, +91-33-22276404, +91-33-22276415, Rel: +91-33-32901926
Fax: +91-33-22456075, e-mail:  jpbcal@dataone.in

 106 Amit Industrial Estate, 61 Dr SS Rao Road
Near MGM Hospital, Parel, Mumbai 400 012
Phones: +91-22-24124863, +91-22-24104532, Rel: +91-22-32926896
Fax: +91-22-24160828, e-mail: jpmedpub@bom7.vsnl.net.in

 “KAMALPUSHPA” 38, Reshimbag
Opp. Mohota Science College, Umred Road
Nagpur 440 009 (MS)
Phones: Rel: 3245220, Fax: 0712-2704275
e-mail: jaypeenagpur@dataone.in

Partha’s Fundamentals of Pediatrics

© 2007, A Parthasarathy

All rights reserved. No part of this publication should be reproduced, stored in a retrieval system, or transmitted in any form or by any
means: electronic, mechanical, photocopying, recording, or otherwise, without the prior written permission of the editors and the
publisher.

This book has been published in good faith that the material provided by contributors is original. Every effort is made to ensure accuracy
of material, but the publisher, printer and editors will not be held responsible for any inadvertent error(s). In case of any dispute, all
legal matters to be settled under Delhi jurisdiction only.

First Edition: 2007

ISBN 81-8448-021-0

Typeset at JPBMP typesetting unit
Printed at Gopsons Paper Ltd, Noida



Dedicated to the memory of
Late Prof V Balagopal Raju

Former Director and Superintendent,
Institute of Child Health and Hospital for Children

and Professor of Pediatrics,
Madras Medical College, Chennai,

who cared and loved the children of India
majority of whose parents are still

below the poverty line





Contributors

Anantha Lakshmi
Hony. Director
Indian Council for Child Welfare (TN)
Shenoy Nagar, Chennai 600030

Anurag Bajpai
Senior Clinical Fellow, Pediatric Endocrinology
Royal Children’s Hospital, Melbourne, Australia
Residence
Unit No. 66, 171, Flemington Road
North Melbourne Victoria, Australia 3051

Babu George
Medical Superintendent, Child Development Centre
Medical College Campus, Thiruvanthapuram, Kerala
Residence
Cherukara Mount, Gandhipuram, Sreekariyam
Thiruvanthapuram, Kerala

A Balachandran
Sr. Consultant in Pediatrics and Consultant Pulmonologist
Dr. Mehta’s Hospitals Pvt. Ltd., Chennai
Residence
F/177, Plot No. 235, Anna Nagar East
Chennai 600102

SR Banerjee
Hon. Senior Consultant, Islamia Hospital, Kolkata
Residence
8, Jessore Road, Dum Dum, Kolkata 700028

PK Baskar
Medical Director, Sri Viveka Institute of Dental Health
54, GN Chetty Road, T Nagar, Chennai 600017, Tamil Nadu

Bharat R Agarwal
Consultant Hematologist and Oncologist
P.D. Hinduja Hospital, Mumbai
Residence
A1101, Jagat Vidya Co-op Housing Society
Behind Guru Nanak Hospital
Bandra-Kurla Complex, Bandra (East), Mumbai 400051

B Bhaskar Raju
Prof. of Pediatric Gastroenterology
Madras Medical College, Chennai
Residence

No.11, Sringeri Mutt Road, Ramakrishna Nagar
Chennai 600028

Chandra Thanikachalam
Hony. Joint Secretary
Indian Council for Child Welfare (TN)
Shenoy Nagar, Chennai 600030

Deepak Ugra
Consultant Pediatricians
Leelavati Hospital and Research Centre, Mumbai and
Gurunanak Hospital and Research Centre, Mumbai
Residence

A-402-403, Sausalito, Kia Park
Prathamesh Complex, V Road
Andheri (West), Mumbai 400 053

N Deivanayagam
Prof. of Pediatrics (Retd.), Madras Medical College
Residence

No. 45, Ramaswamy Mudaliar Road
KK Nagar, Chennai 600078

Dilip K Mukherjee
Prof. of Pediatrics and Dean
Ramakrishna Mission Seva Pratishthan and
Vivekananda Institute of Medical Sciences (Retd.), Kolkata
Residence
9/1, Ramnath Pal Road, Kolkata 700023

NC Gowrishankar
Asst. Prof. of Pediatrics
Madras Medical College, Chennai
Residence
12A, Balasubramaniam Colony
Mylapore, Chennai 600004



D Gunasingh
Asst. Prof. of Pediatrics
Madras Medical College, Chennai
Residence
HIG-1, Plot No. 60, Nolambur Neighbourhood Scheme
West JJ Nagar Extn., Chennai 600037

Harish Kumar
Medical Officer
IMNCI Project, WHO India Country Office
New Delhi

Indrashekhar Rao
Professor and Head, Department of Pediatrics
Gandhi Medical College, Secunderabad
Addl. Director, Medical Education, Govt of AP
Residence
Indraprastha, 106, Abhinava Nagar, Padmarao Nagar
Secunderabad 500025

Jayakar Thomas
Prof. of Dermatology
Madras Medical College (Retd.), Chennai
Residence
26 West Mada Church Road, Roypuram, Chennai 600013

MP Jeyapaul
Director and Superintendent
Institute of Child Health and Hospital for Children (Retd.)
Chennai
Residence
35, Kanakkapillai Street, Tondiarpet, Chennai 600081

SR Kesava Murthy
Prof. of Pediatrics, Kempe Gowda Medical College, Bangalore
Residence
970, 14th Cross, 16th Main
Banashankari II Stage, Bangalore 560070

G Kumaresan
Prof. of Pediatric Neurology
Madras Medical College (Retd.), Chennai
Residence
B9, 26, Desika Road, Chennai 600004

K Lakshmanan
Pediatric ENT Surgeon and Broncho-Oesophagologist
Prof. Emeritus of ENT Diseases
Sri Ramachandra Medical College and
University Hospital (Retd.) Chennai
Residence
H-4, Anna Nagar East, Chennai 600102

MR Lokeshwar
Sr. Consultant Hemato-oncologist
PD Hinduja Hospital, Mumbai
Residence
12/54, Welfare Mansion, Sion, Mumbai 400022

S Mahadevan
Prof. of Pediatrics, JIPMER, Pondichery
Residence
120, Muthumariamman Koil Street, Pondicherry 605001

Malathi Sathiyasekaran
Consultant Gastroenterologist
Kanchi Kamakoti CHILDS Trust Hospital, Chennai
Residence
1, 16th Cross Street, Indira Nagar, Chennai 600020

YC Mathur
Prof. of Pediatrics and Director
Osmania Medical College and Superintendent (Retd.)
Nilofer Hospital, Hyderabad
Residence
4-1-1233, Boggul Kunta, Subodaya, Hyderabad 500001

Maylivahanan Natarajan
Professor of Orthopedics, Madras Medical College, Chennai
Residence
No. 24, Lakshmi Street, Kilpauk, Chennai 600010

S Meenakshi
Associate Consultant
Dept. of Pediatric Ophthalmology and Squint
Sankara Nethralaya Medical Research Foundation, Chennai
Residence
3-A, Glenmore, 3, Sriram Nagar North Street
Alwarpet, Chennai 600018

PSN Menon
Former Professor of Pediatrics
All India Institute of Medical Sciences, New Delhi
Consultant and Head
Department of Pediatrics, Armed Forces Hospital
PO Box No 5819, Salmiya 22069, Kuwait

MKC Nair
Professor of Pediatrics and Epidemiology
Director, Child Development Centre
SAT Medical College and Hospital, Thiruvananthapuram
Residence
TC 24/2049, Near Rose House
Women’s College Junction, Thycaud
Thiruvananthapuram 695014

BR Nammalwar
Senior Consultant Nephrologist
Kanchi Kamakoti CHILDS Trust Hospital, Chennai
Residence
2, Main Road, Seetha Nagar, Nungambakkam, Chennai 600034

Naveen Thacker
Consultant Pediatrician
Deep Children Hospital and Research Centre
Gandhidham, (Kutch)
Residence
Plot No. 208, Sector J/A, Gandhidham (Kutch) 370201 Gujarat

viii Partha’s Fundamentals in Pediatricsviii Partha’s Fundamentals of Pediatrics



Mamta V Manglani
Professor of Pediatrics
Chief Division of Hematology Oncology and Pediatrics
HIV Clinic, LTMG Hospital
Sion, Mumbai 400022

K Nedunchelian
Asst. Prof. of Pediatrics
Madras Medical College, Chennai
Residence
2/13, 10th Street, Raghava Nagar
Madipakkam, Chennai 600091

Nitin K Shah
Consultant Pediatrician
PD Hinduja Hospital, Mumbai
Residence
186-A, Vaiwani Villa, 1st Floor, Block 3, Jain Society
Near Jain Temple, Sion (West), Mumbai 400022

K Pandian
Consultant Pediatric Neurologist, Chennai
Residence
9B Medawakkam Road, Adambakkam
Chennai 600088

H Paramesh
Medical and Managing Director
Lakeside Medical Center and Hospital
33/4, Meanee Avenue Road
Near Ulsoor Lake, Bangalore 560042

A Parthasarathy
Senior Clinical Professor of Pediatrics
Madras Medical College (Retd.), and Deputy Superintendent
Institute of Child Health and Hospital for Children, Egmore
Chennai
Residence
“Brindavan” Door no. 42 Plot 166
Park Road, Anna Nagar Western Extension, Chennai 600101

V Poovazhagi
Asst. Professor of Pediatrics
Madras Medical College, Chennai
Residence
8/11, Manjolai Street
Kalaimagal Nagar, Ekkaduthankgal, Chennai 600097

Piyush Gupta
Prof of Pediatrics
University College of Medicine, New Delhi
Residence
Block No. R-6-A, Dilshad Garden
Near Telephone Exchange, Delhi 110095

N Prahlad
Consultant Nephrologist
Dr Mehta’s Hospital (Retd.), Chennai
Residence
22/1, Poes Road, II Street, Teynampet, Chennai 600018

Prema Lakshminarayana
Prof of Genetics (Retd.), Madras Medical College, Chennai
Residence
# 3, 21st Street, Balaji Nagar, Chennai 600091

MB Raghu
Director of Academic Studies
Sri Ramachandra Medical College and
Research Institute (DU), Chennai (Rtd)
Residence
2, 40th Street, Nanganallur
Chennai 600 061

Raj Kishore Bagdi
Prof. of Pediatric Surgery
Sri Rama Chandra Medical College and Research Center (DU)
Senior Consultant in Pediatric Surgery
Maternal and Child Care Centre, Chennai
Residence
2, New Giri Road, Behind Apollo Pharmacy
Off GN Chetty Road and Chinniah Street
Chennai 600017

Raju C Shah
Hony Associate Prof. of Pediatrics
Smt NHL Municipal Medical College
Consultant Pediatrician and Neonatologist
Ankur Children Hospital, ‘Sharad’ Near Dipali Cinema
Ashram Road, Navarangpura
Ahmedabad 380009

Ramesh S
Medical Director, BRS Hospital, 28, Cathedral Garden Road
Chennai 600034

T Ravi Kumar
Consultant Pediatrician
Kanchi Kamakoti CHILDS Trust Hospital, Chennai
Residence
33, Jaganathapuram 3rd Street, Chetpet
Chennai 600031

CS Rex Sargunam
Director and Superintendent (Retd)
Institute of Child Health and Hospital for Children, Chennai
Residence
43, 2nd Main Road, Kasturba Nagar
Chennai 600020

Contributors ix



Roopa Nagarajan
Prof and HOD
Dept. of Speech, Language and Hearing Sciences
Sri Ramachandra Medical College and
Research Institute (DU), Porur, Chennai 600116

HPS Sachdev
Prof of Pediatrics
Maulana Azad Medical College, New Delhi
Residence
E 6/12, Vasant Vihar, New Delhi 110057

Sangita Yadav
Consultant Pediatrician
Prof of Pediatrics
Maulana Azad Medical College, New Delhi
Residence
30, Double Storey
New Rajinder Nagar, New Delhi 110060

VS Sankaranarayanan
Prof of Pediatric Gastroenterology (Retd)
Madras Medical College, Chennai
Residence
16, Balaji Avenue, 1st Street
T. Nagar, Chennai 600017

Shashi N Vani
Professor of Pediatrics and HOD,
Pramukhswamy Medical College and
Sri Krishna Hospital
Karamsat, Anand, Gujarat 388 325

S Shivananda
Director
Indira Gandhi Institute of Child Health
Bangalore
Residence
No. 608, 7th Main, 3rd Block
3rd Stage, Bhashavalingeswara Nagara
Bangalore 560079

SO Shivbalan
Consultant Pediatrician
Residence
F-49, 1st Main Road
Anna Nagar East, Chennai 600102

Snehal Wala
102, Ashirwad Apartment
Opp Saraswati Mandir Primary School
Mani Nagar Cross Road, Mani Nagar
Ahmedabad 380008

S Srinivas
Consultant, Pediatrician, Chennai
Residence
16, Balaji Avenue, 1st Street, T. Nagar, Chennai 600017

V Sripathi
Consultant Urologist
Kanchi Kamakoti CHILDS Trust Hospital, Chennai
Residence
1 Damodara Mudali Street
Panchavati, Chetput, Chennai 600031

L Subramanyam
Sr. Consultant in Pediatrics and
Consultant Pulmonologist
Dr. Mehta’s Hospitals Pvt Ltd, Chennai
Residence
9 A, Karaneeswarar Koil Street, Santhome,
Chennai 600004

TU Sukumaran
Prof of Pediatrics, Kottayam Medical College
Superintendent, Institute of Maternal and Child Health
Kottayam Medical College
Residence
Srisailam, Ettumanoor, Kottayam 686631

TS Surendran
Vice Chairman
Sankara Nethralaya Medical Research Foundation, Chennai
Residence
F2, 18, Jagadambal Street
T Nagar, Chennai 600 017

Surjit Singh
Addl. Prof of Pediatrics
Department of Allergy, Immunology and Rheumatology
Advanced Pediatric Center
PGIMER, Chandigarh 160012

Swati Y Bhave
Former Professor of Pediatrics
BJ Medical College, Pune
Associate Professor of Pediatrics
Grant Medical College, Mumbai
PG Teacher Bombay Hospital
Institute of Medical Sciences
Consultant Apollo Indraprastha Hospitals
New Delhi
Residence
C II/44, Shahjahan road
Opp. UPSC Office
New Delhi 110003

x Partha’s Fundamentals of Pediatrics



V Tamilarasi
Prof of Nephrology, Unit I
Christian Medical College Hospital
Dr Ida Scudder Road, Vellore, Tamilnadu

Tapan Kumar Ghosh
Consultant Pediatrician, Faculty of Research
Institute of Child Health, Kolkata
Residence
13, Neogi Pukur Bye Lane, Kolkata 700014

C Thangadorai
Senior Clinical Prof of Pediatrics
Madras Medical College (Retd.), Chennai
Residence
18, Taylors Road, Kilpauk, Chennai 600010

BR Thapa
Addl. Prof of Pediatric Gastroenterology and Hepatology
Department of Pediatric Gastroenterology
Advanced Pediatric Center
PGIMER, Chandigarh 160012

Veena Kalra
Prof. and Head
Dept. of Pediatrics, All India Institute of Medical Sciences
Ansari Nagar, New Delhi 110 029

Contributors xi

M Vijayakumar
Consultant Pediatric Nephrologist
Pediatric Kidney Foundation, Chennai
Dr Mehta’s Hospitals Pvt Ltd., Chennai
Residence
‘Muktha Vandan’, 7, Ramanathan Street
Kilpauk, Chennai 600010

D Vijayasekaran
Asst. Prof of Pediatrics
Madras Medical College, Chennai
Residence
# 4, 3rd Street, Dr Subbarayan Nagar, Kodambakkam
Chennai 600024

B Vishnu Bhat
Prof of Pediatrics
Department of Pediatrics, JIPMER, Pondicherry
Residence
# 3, 26th Street, Awainagar, Lawspet, Pondicherry 605008

M Zulfikar Ahamed
Addl. Prof of Pediatrics and Pediatric Cardiologist
Medical College and SAT Hospital
Residence
Sajan, TC 1072/4, Pazhaya Road, MCPO
Thiruvananthapuram 695011





Foreword

I have great pleasure in writing this foreword for a text book which is being brought out exclusively to
fulfill the needs of graduate medical students in Pediatrics in accordance with the MBBS syllabus prescribed
by Medical Council of India.

Forty eight years ago, when I learnt pediatrics, from the doyen late Prof ST Achar (who was a general
physician turned pediatrician and one of the very few pioneers in Pediatrics in the country, who brought
out the first Indian Textbook in Pediatrics) and late Prof V Balagopal Raju, (who made teaching Pediatrics
an art rather than a science), I seldom realized that I will one day specialize in Cardiology which discipline
today speaks more of “fetal origin of adult disease”. From newborn to adolescent care, pediatrics has
grown beyond leaps and bounds.

Today knowing its importance and keeping in mind the vast developments in general Pediatrics and its
allied subspecialties the Medical Council of India has recognized it as a separate examination subject and
structured a practical and need based syllabus as given in the annexure.

Therefore the need has arisen to bring out a textbook exclusively for undergraduates. The editors and
learned contributors who are experts in their respective fields have done a commendable job in simplifying
the topics allotted to them and present the text in a need based reader friendly style, which speaks volumes
about their rich teaching and training experience.

I am sure this near ‘state of the art’ venture will be welcome by both the students and teachers alike, thus
qualifying this text book as a worthy addition to the existing literature meant for imparting fundamental
knowledge in Pediatrics to the future doctors, the custodians of child and general health.

I wish all the best for the publisher Shri Jitendar P Vij, Chairman and Managing Director, M/s Jaypee
Brothers Medical Publishers Pvt Ltd., New Delhi and the editors Prof A Parthasarathy, my good friend and
a great academician, President – IAP (1997), Prof PSN Menon, Kuwait, Prof MKC Nair, President – IAP
(2004), Prof Swati Y Bhave, President – IAP (2000) all success in their endeavour.

Prof S Thanikachalam
Former Vice Chancellor,

Chairman and HOD
Department of Cardiology

Sri Ramachandra Medical College and
Research Institute (Deemed University)

Porur, Chennai.





Preface

The long pending recommendation of the Indian Academy of Pediatrics and the dream of many senior
teachers in Pediatrics, became a reality when the Medical Council of India announced the inclusion of
Pediatrics as a separate examination subject in the year 1997. The IAP Education Center and the MCI, based
on the recommendations of the IAP experts, executed a very concise and need based syllabus.

The need for a concise text book to impart fundamental knowledge of  Pediatrics to the graduate medical
students was felt and the Indian Academy of Pediatrics brought out a comprehensive text book for the first
time titled “IAP Textbook of Pediatrics”. The academy’s venture was warmly welcomed by students, teachers
and practitioners alike. However due to its comprehensive nature the contributors could not restrict the
text and hence it became voluminous. Several topics which were not part of MCI syllabus were also included.
Soon the IAP Textbook of Pediatrics became a true desk top companion of post graduates and practitioners.
Several reprints were brought out and the III edition has been published in 2006.

A much smaller version became the need of the hour and hence this book at the request of undergraduates.
Though we cannot claim a ‘state of the art’ presentation we have strived our best to include all the topics as
delineated by the Medical Council of India and the IAP Education Center in their syllabus and also a few
selected topics of practical importance.

It is our fervent hope that this text book will fulfill the fundamental needs of the undergraduates. Your
suggestions are most welcome to improve the quality of the contents for future editions.

A Parthasarathy
PSN Menon

MKC Nair
Swati Y Bhave
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