
Call for Editorial Board Members

As you are well aware that we are a medical and health sciences publishers; 
publishing peer-reviewed journals and books since 2004.

We are always looking for dedicated editorial board members for our 
journals. If you completed your master degree and must have at least 
five years experience in teaching and having good publication records in 
journals and books.

If you are interested to be an editorial board member of the journal; please 
provide your complete resume and affiliation through e-mail (i.e. info@
rfppl.co.in) or visit our website (i.e. www.rfppl.co.in) to register yourself 
online.

Call for Publication of
Conference Papers/Abstracts

We publish pre-conference or post-conference papers and abstracts in 
our journals, and deliver hard copy and giving online access in a timely 
fashion to the authors.

For more information, please contact:

For more information, please contact:
A Lal

Publication–in-charge
Red Flower Publication Pvt. Ltd.

48/41-42, DSIDC, Pocket-II
Mayur Vihar Phase-I

Delhi – 110 091 (India).
Phone: 91-11-79695648

E-mail: info@rfppl.co.in



Free Announcements of your
Conferences/Workshops/CMEs

This privilege to all Indian and other countries conferences organizing 
committee members to publish free announcements of your conferences/
workshops. If you are interested, please send your matter in word 
formats and images or pictures in JPG/JPEG/Tiff formats through e-mail 
attachments to sales@rfppl.co.in.

Terms & Conditions to publish free announcements:
1. Only conference organizers are eligible up to one full black and 

white page, but not applicable for the front, inside front, inside 
back and back cover, however, these pages are paid.

2. Only five pages in every issue are available for free announcements 
for different conferences.

3. This announcement will come in the next coming issue and no 
priority will be given.

4. All legal disputes subject to Delhi jurisdiction only
5. The executive committee of the Red Flower Publication reserve 

the right to cancel, revise or modify terms and conditions any 
time without notice.

For more information, please contact:
A Lal

Publication–in-charge
Red Flower Publication Pvt. Ltd.

48/41-42, DSIDC, Pocket-II
Mayur Vihar Phase-I

Delhi – 110 091 (India).
Phone: 91-11-79695648

E-mail: info@rfppl.co.in



Win Free Institutional Subscription!

Simply fill out this form and return scanned copy through e-mail or by post to us.

Name of the Institution__________________________________________________
Name of the Principal/Chairman_________________________________________
Management (Trust/Society/Govt./Company)_____________________________
Address 1_______________________
Address 2_______________________
Address 3_______________________
City_________________
Country_____________
PIN Code____________
Mobile______________
Email_______________

We are regular subscriber of Red Flower Publication journals.

Year of first subscription______________

List of ordered journals (if you subscriberd more then 5 titles, please attach separate sheet)

Ordered through

Name of the Vendor Subscription Year Direct/subs Yr

Name of the journal for which you wish to be free winner

Terms & Conditions to win free institutional subscription
1. Only institutions can participate in this scheme
2. In group institutions only one institution would be winner
3.  Only five institutions will be winner for each journal
4. An institution will be winner only for one journal
5. The free subscription will be valid for one year only (i.e. 1 Jan - 31 Dec)
6. This free subscription is not renewable, however can be renewed with payment
7. Any institution can again participate after five years
8. All legal disputes subject to Delhi jurisdiction only
9. This scheme will be available to participate throughout year, but draw will be held in last week of 

August every year
10. The executive committee of the Red Flower Publication reserve the right to cancel, revise or modify 

terms and conditions any time without notice.
I confirm and certify that the above information is true and correct to the best of my knowledge and belief.

Place:          Signature with Seal

Date:



Revised Rates for 2023 (Institutional)

Title of the Journal
Frequency India(INR)

Print Only
India(INR)

Online Only

Outside 
India(USD)
Print Only

Outside 
India(USD)
Online Only

Community and Public Health Nursing Triannual 6500 6000 507.81 468.75
Indian Journal of Agriculture Business Semiannual 6500 6000 507.81 468.75
Indian Journal of Anatomy Quarterly 9500 9000 742.19 703.13
Indian Journal of Ancient Medicine and Yoga Quarterly 9000 8500 703.13 664.06
Indian Journal of Anesthesia and Analgesia Bi-monthly 8500 8000 664.06 625
Indian Journal of Biology Semiannual 6500 6000 507.81 468.75
Indian Journal of Cancer Education and Research Semiannual 10000 9500 781.25 742.19
Indian Journal of Communicable Diseases Semiannual 9500 9000 742.19 703.13
Indian Journal of Dental Education Quarterly 6500 6000 507.81 468.75
Indian Journal of Diabetes and Endocrinology Semiannual 9000 8500 703.13 664.06
Indian Journal of Emergency Medicine Quarterly 13500 13000 1054.69 1015.63
Indian Journal of Forensic Medicine and Pathology Quarterly 17000 16500 1328.13 1289.06
Indian Journal of Forensic Odontology Semiannual 6500 6000 507.81 468.75
Indian Journal of Genetics and Molecular Research Semiannual 8000 7500 625 585.94
Indian Journal of Law and Human Behavior Semiannual 7000 6500 546.88 507.81
Indian Journal of Legal Medicine Semiannual 9500 9000 742.19 703.13
Indian Journal of Library and Information Science Triannual 10500 10000 820.31 781.25
Indian Journal of Maternal-Fetal & Neonatal Medicine Semiannual 10500 10000 820.31 781.25
Indian Journal of Medical and Health Sciences Semiannual 8000 7500 625 585.94
Indian Journal of Obstetrics and Gynecology Quarterly 10500 10000 820.31 781.25
Indian Journal of Pathology: Research and Practice Triannual 13000 12500 1015.63 976.56
Indian Journal of Plant and Soil Semiannual 7500 7000 585.94 546.88
Indian Journal of Preventive Medicine Semiannual 8000 7500 625 585.94
Indian Journal of Research in Anthropology Semiannual 13500 13000 1054.69 1015.63
Indian Journal of Surgical Nursing Triannual 6500 6000 507.81 468.75
Indian Journal of Trauma and Emergency Pediatrics Quarterly 10500 10000 820.31 781.25
Indian Journal of Waste Management Semiannual 10500 10000 820.31 781.25
International Journal of Food, Nutrition & Dietetics Triannual 6500 6000 507.81 468.75
International Journal of Forensic Science Semiannual 11000 10500 859.38 820.31
International Journal of Neurology and Neurosurgery Quarterly 11500 11000 898.44 859.68
International Journal of Pediatric Nursing Triannual 6500 6000 507.81 468.75
International Journal of Political Science Semiannual 7000 6500 546.88 507.81
International Journal of Practical Nursing Triannual 6500 6000 507.81 468.75
International Physiology Triannual 8500 8000 664.06 625
Journal of Aeronautical Dentistry Quarterly 8000 7500 625 585.94
Journal of Animal Feed Science and Technology Semiannual 9000 8500 703.13 664.06
Journal of Cardiovascular Medicine and Surgery Quarterly 11000 10500 859.38 820.31
Journal of Emergency and Trauma Nursing Semiannual 6500 6000 507.81 468.75
Journal of Food Additives and Contaminants Semiannual 6500 6000 507.81 468.75
Journal of Food Technology and Engineering Semiannual 6000 5500 468.75 429.69
Journal of Forensic Chemistry and Toxicology Semiannual 10500 10000 820.31 781.25
Journal of Global Medical Education and Research Semiannual 7000 6500 546.88 507.81
Journal of Global Public Health Semiannual 13000 12500 1015.63 976.56
Journal of Microbiology and Related Research Semiannual 9500 9000 742.19 703.13
Journal of Nurse Midwifery and Maternal Health Triannual 6500 6000 507.81 468.75
Journal of Orthopedic Education Triannual 6500 6000 507.81 468.75
Journal of Pharmaceutical and Medicinal Chemistry Semiannual 17500 17000 1367.19 1328.13
Journal of Plastic Surgery and Transplantation Semiannual 27500 27000 2148.44 2109.38
Journal of Psychiatric Nursing Triannual 6500 6000 507.81 468.75
Journal of Radiology Semiannual 9000 8500 703.13 664.06
Journal of Social Welfare and Management Quarterly 8500 8000 664.06 625
New Indian Journal of Surgery Quarterly 9000 8500 703.13 664.06
Ophthalmology and Allied Sciences Triannual 7000 6500 546.88 507.81
Pediatrics Education and Research Quarterly 8500 8000 664.06 625
Physiotherapy and Occupational Therapy Journal Quarterly 10000 9500 781.25 742.19
RFP Gastroenterology International Semiannual 7000 6500 546.88 507.81
RFP Indian Journal of Hospital Infection Semiannual 13500 13000 1054.69 1015.63
RFP Indian Journal of Medical Psychiatry Semiannual 9000 8500 703.13 664.06
RFP Journal of Biochemistry and Biophysics Semiannual 8000 7500 625 585.94
RFP Journal of Dermatology Semiannual 6500 6000 507.81 468.75
RFP Journal of ENT and Allied Sciences Semiannual 6500 6000 507.81 468.75
RFP Journal of Gerontology and Geriatric Nursing Semiannual 6500 6000 507.81 468.75
RFP Journal of Hospital Administration Semiannual 8000 7500 625 585.94
Urology, Nephrology and Andrology International Semiannual 8500 8000 664.06 625

Terms of Supply:
1. Agency discount 12.5%. Issues will be sent directly to the end user, otherwise foreign rates will be charged.
2. All back volumes of all journals are available at current rates.
3. All journals are available free online with print order within the subscription period.
4. All legal disputes subject to Delhi jurisdiction.
5. Cancellations are not accepted orders once processed.
6. Demand draft/cheque should be issued in favour of “Red Flower Publication Pvt. Ltd.” payable at Delhi.
7. Full pre-payment is required. It can be done through online (http://rfppl.co.in/subscribe.php?mid=7).
8. No claims will be entertained if not reported within 6 months of the publishing date.
9.	 Orders	and	payments	are	 to	be	sent	 to	our	office	 address	as	given	below.
10. Postage & Handling is included in the subscription rates.
11. Subscription period is accepted on calendar year basis (i.e. Jan to Dec). However orders may be placed any time throughout the year.

Order from

Red Flower Publication Pvt. Ltd., 48/41-42, DSIDC, Pocket-II, Mayur Vihar Phase-I, Delhi - 110 091 (India)
Mobile: 8130750089, Phone: 91-11-79695648 E-mail: sales@rfppl.co.in, Website: www.rfppl.co.in



 Indian Journal of Legal Medicine

Mohit Gupta
Associate Professor,

Department of Forensic Medicine and Toxicology,
VMMC and Safdarjung Hospital, New Delhi 110029, India

National Editorial Board

Editor-in-Chief

Managing Editor: A. Lal Publication Editor: Dinesh kumar kashyap

All rights reserved. The views and opinions expressed 
are of the authors and not of the Indian Journal of Legal 
Medicine. The Journal does not guarantee directly 
or indirectly the quality or efficacy of any product or 
service featured in the the advertisement in the journal, 
which are purely commercial.

Corresponding address
Red Flower Publication Pvt. Ltd.

48/41-42, DSIDC, Pocket-II, Mayur Vihar Phase-I
Delhi - 110 091 (India)
Phone: 91-11-79695648

E-mail: info@rfppl.co.in, Web:www.rfppl.co.in

Chetan Kumar R,
Assistant Professor,

Department of Foransic Medicine,
Government Medical College,

Bhilwara, Rajasthan 311001, India.

Mahesh Kumar,
Assistant Professor,

Department of Forensic Medicine,
Indira Gandhi Medical College

Shimla, Himachal Pradesh 171001, India.

Pragnesh B. Parmar,
Associate Professor and in charge Head,

Dept. of Forensic Medicine and Toxicology,
Medical Education Unit,
GMERS Medical College,

Valsad, Gujarat 396001, India.

Vivekanshu Verma,
Associate Consultant and Fellow,
Medanta the Medicity Hospital,

Sector 38, Gurugram, Haryana 122001, India.

Niharikaa Awasthy
Doctor, Seeking A Position In The Criminal Law 

Firm Or Law University.



The Indian Journal of Legal Medicine

IJLM / Volume 3 Number 2 / July - December 2021

Indian Journal of Legal Medicine is dedicated to promoting Medico-Legal knowledge in all its aspects. 
The issues in this rapidly changing area of the healthcare sciences and the law are generally of a complex 
nature. Indian Journal of Legal Medicine provides an opportunity for a detailed debate of those issues 
which lack simplistic answers. This journal is to inform professionals of current legal and ethical issues 
related to patient care and also provides an academic and scientific forum for practitioners and academics 
to debate medico-legal issues of importance to individuals and society as a whole.

Subscription Information

Indian
Institutional (1 year) (Print+Online): INR 9500

Rest of the World
Insitutional (1 year) (Print+Online): $ 742.19

Payment method
Online payment link:
http://rfppl.co.in/payment.php?mid=15

By cheque/Demand Draft:
Cheque should be in the name of Red Flower Publication Pvt. Ltd. payable at Delhi.

Wire transfer/NEFT/RTGS:
Bank Account No: 604320110000467
Beneficiary Name:  Red Flower Publication Pvt. Ltd.
Bank and Branch Name:  Bank of India; Mayur Vihar, Phase-I, Delhi – 110 091 (India)
MICR Code:  110013045
Branch Code:  6043
IFSC Code:  BKID0006043 (used for RTGS and NEFT transactions)
Swift Code:  BKIDINBBDOS

Send all Orders to: Red Flower Publication Pvt. Ltd., 48/41-42, DSIDC, Pocket-II, Mayur Vihar Phase-I, 
Delhi – 110 091, India, Phone: 91-11-79695648, Cell: +91-9821671871

E-mail: sales@rfppl.co.in, Website: www.rfppl.co.in



Indian Journal of Legal Medicine
Volume 3 Number 2 / July – December 2021IJLM

 Original Articles

Management of Chemical Burns: Our Experience 49
Debolina Pal, Ravi kumar Chitoria, Neljo Thomas

Role of Cyclic Negative Pressure Wound Therapy in Pediatric Scald Burn 57
Jacob Antony Chakiath, Ravi Kumar Chittoria

Role of Pentoxifylline in Preventing Keystone Flap Necrosis 61
Jacob Antony Chakiath, Ravi Kumar Chittoria

Subject Index 67

Author Index 68

Guidelines for Authors 71

Contents



R
ed

 F
lo

w
er

 P
ub

lic
at

io
n 

(P
) L

td
. 

Pr
es

en
ts

 it
s B

oo
k 

Pu
bl

ic
at

io
ns

 fo
r s

al
e

1.
 B

ey
on

d 
M

ed
ic

in
e:

 A
 to

 E
 fo

r M
ed

ic
al

 P
ro

fe
ss

io
na

ls
) (

20
20

) 
 Ka

lid
as

 C
ha

va
n 

 
IN

R
39

0/
U

SD
31

2.
 B

io
st

at
is

tic
al

 M
et

ho
ds

 F
or

 M
ed

ic
al

 R
es

ea
rc

h 
(2

01
9)

  
Sa

nj
ee

v 
Sa

rm
uk

ad
da

m
 

 IN
R

54
9/

U
SD

44
3.

 B
re

as
t C

an
ce

r: 
Bi

ol
og

y,
 P

re
ve

nt
io

n 
A

nd
 T

re
at

m
en

t (
20

15
)  

D
r. 

A
. R

am
es

h 
Ra

o 
IN

R
 3

95
/U

SD
31

4.
 C

hh
ot

an
ag

pu
r A

 H
in

te
rl

an
d 

of
 T

ri
be

s 
(2

02
0)

  
A

m
br

ish
 G

au
ta

m
 

IN
R

25
0/

 U
SD

20
5.

 C
hi

ld
 In

te
lli

ge
nc

e 
(2

00
4)

  
D

r. 
Ra

jes
h 

Sh
uk

la
, M

d,
 D

ch
. 

IN
R

10
0/

 U
SD

50
6.

 C
lin

ic
al

 A
pp

lie
d 

Ph
ys

io
lo

gy
 a

nd
 S

ol
ut

io
ns

 (2
02

0)
  

V
ar

un
 M

al
ho

tr
a 

IN
R

26
3/

U
SD

21
7.

 C
om

pr
eh

en
si

ve
 M

ed
ic

al
 P

ha
rm

ac
ol

og
y 

(2
01

9)
  

D
r. 

A
hm

ad
 N

aj
m

i 
 IN

R
59

9/
U

SD
47

8.
 C

ri
tic

al
 C

ar
e 

N
ur

si
ng

 in
 E

m
er

ge
nc

y 
To

xi
co

lo
gy

 (2
01

9)
  

V
iv

ek
an

sh
u 

V
er

m
a 

IN
R

46
0/

U
SD

34
9.

 D
ig

ita
l P

ay
m

en
t (

Bl
ue

 P
ri

nt
 F

or
 S

hi
ni

ng
 In

di
a)

 (2
02

0)
  

D
r. 

Bi
sh

nu
 P

ra
sa

d 
Pa

tr
o 

 IN
R

32
9/

U
SD

26
10

. D
ru

gs
 in

 A
ne

st
he

si
a 

(2
02

0)
  

R.
 V

ar
ap

ra
sa

d 
IN

R
44

9/
U

SD
35

11
. D

ru
gs

 In
 A

ne
st

he
si

a 
an

d 
C

ri
tic

al
 C

ar
e 

(2
02

0)
  

D
r. 

Bh
av

na
 G

up
ta

 
IN

R
59

5/
U

SD
46

12
. M

C
Q

s 
in

 M
ed

ic
al

 P
hy

si
ol

og
y 

(2
01

9)
  

D
r. 

Bh
ar

at
i M

eh
ta

 
IN

R
30

0/
 U

SD
29

13
. M

C
Q

s 
in

 M
ic

ro
bi

ol
og

y,
 B

io
te

ch
no

lo
gy

 a
nd

 G
en

et
ic

s 
(2

02
0)

  
Bi

sw
aj

it 
Ba

ta
by

al
 

IN
R

28
5/

U
SD

22
14

. M
C

Q
s 

In
 M

in
im

al
 A

cc
es

s 
an

d 
Ba

ri
at

ri
c 

Su
rg

er
y 

(2
nd

 E
di

tio
n)

 (2
02

0)
  

A
ns

hu
m

an
 K

au
sh

al
 

 IN
R

54
5/

U
SD

42
15

. P
at

ie
nt

 C
ar

e 
M

an
ag

em
en

t (
20

19
)  

A
.K

. M
oh

iu
dd

in
 

IN
R

99
9/

U
SD

78
16

. P
ed

ia
tr

ic
s 

C
om

pa
ni

on
 (2

00
1)

  
Ra

jes
h 

Sh
uk

la
 

 IN
R

 2
50

/U
SD

50
17

. P
ha

rm
ac

eu
tic

s-
1 

(A
 C

om
pr

eh
en

si
ve

 H
an

d 
Bo

ok
) (

20
21

)  
V

. S
an

dh
iy

a 
 IN

R
52

5/
 U

SD
50

18
. P

ou
ltr

y 
Eg

gs
 o

f I
nd

ia
 (2

02
0)

  
Pr

af
ul

la
 K

. M
oh

an
ty

 
IN

R
39

0/
U

SD
30

19
. P

ra
ct

ic
al

 E
m

er
ge

nc
y 

Tr
au

m
a 

To
xi

co
lo

gy
 C

as
es

 W
or

kb
oo

k 
(2

01
9)

  
D

r. 
V

iv
ek

an
sh

u 
V

er
m

a,
 D

r. 
Sh

iv
 R

at
ta

n 
Ko

ch
ar

, D
r. 

D
ev

en
dr

a 
Ri

ch
ha

riy
a 

 IN
R

39
5/

U
SD

31
20

. P
ra

ct
ic

al
 R

ec
or

d 
Bo

ok
 o

f F
or

en
si

c 
M

ed
ic

in
e 

&
 T

ox
ic

ol
og

y 
(2

01
9)

  
D

r. 
A

kh
ile

sh
 K

. P
at

ha
k 

IN
R

29
9/

U
SD

23

21
. R

ec
en

t A
dv

an
ce

s 
in

 N
eo

na
to

lo
gy

 (2
02

0)
  

D
r. 

T.
M

. A
na

nd
a 

Ke
sa

va
n 

 IN
R

 8
45

/U
SD

66
22

. S
hi

pp
in

g 
Ec

on
om

ic
s 

(2
01

8)
  

D
r. 

D
. A

m
ut

ha
 

IN
R

34
7/

U
SD

45
23

. S
ke

le
ta

l a
nd

 S
tr

uc
tu

ra
l O

rg
an

iz
at

io
ns

 o
f H

um
an

 B
od

y 
(2

01
9)

  
D

r. 
D

.R
. S

in
gh

 
IN

R
65

9/
U

SD
51

24
. S

ta
tis

tic
s 

In
 G

en
et

ic
 D

at
a 

A
na

ly
si

s 
(2

02
0)

  
S.

V
en

ka
ta

su
br

am
an

ia
n 

 IN
R

29
9/

U
SD

23
25

. S
yn

op
si

s 
of

 A
ne

st
he

si
a 

(2
01

9)
  

D
r. 

La
lit

 G
up

ta
 

IN
R

11
95

/U
SD

75
26

. A
 H

an
db

oo
k 

of
 O

ut
lin

e 
of

 P
la

st
ic

 S
ur

ge
ry

 E
xi

t E
xa

m
in

at
io

n 
(2

02
2)

 
Pr

of
 R

av
i K

um
ar

 C
hi

tto
ria

 &
 D

r. 
Sa

ur
ab

h 
G

up
ta

 
IN

R
 4

98
/U

SD
 3

8
27

. A
n 

In
tr

od
uc

to
ry

 A
pp

ro
ac

h 
to

 H
um

an
 P

hy
si

ol
og

y 
(2

02
1)

 
Sa

ty
aj

it 
Tr

ip
at

hy
, B

ar
sh

a 
D

as
ss

ar
m

a,
 M

ot
la

lp
ul

a 
G

ib
er

t M
at

sa
bi

sa
 

IN
R

 5
99

/U
SD

 4
6

28
. B

io
ch

em
ic

al
 a

nd
 P

ha
rm

ac
ol

og
ic

al
 V

ar
ia

tio
ns

 in
 V

en
om

ou
s 

 
Se

cr
et

io
n 

of
 T

oa
d 

(B
uf

o 
m

el
an

os
tic

tu
s)

(2
02

1)
 

D
r. 

Th
iru

pa
th

i K
oi

la
 &

 D
r. 

V
en

ka
ia

h 
Ya

na
m

al
a 

IN
R

 3
25

/U
SD

26
29

. C
lim

at
e,

 P
re

y 
&

 P
re

da
to

r  
In

se
ct

 P
ou

pu
la

tio
n 

in
 B

t C
ot

to
n 

 a
nd

  
N

on
-B

t C
ot

to
n 

A
gr

ic
ul

tu
re

 F
ei

ld
s 

of
 W

ar
an

ga
l D

is
tr

ic
t (

20
22

) 
D

r. 
Pe

es
ar

i L
ax

m
an

,C
h.

 S
am

m
ai

ah
 

IN
R

 3
25

/U
SD

26
30

. C
om

m
un

ity
 H

ea
lth

 N
ur

si
ng

 R
ec

or
d 

Bo
ok

 V
ol

um
e 

– 
I &

 II
 (2

02
2)

 
Ri

tik
a 

Ro
cq

ue
 

IN
R

 9
99

/U
SD

 7
9

31
. H

an
db

oo
k 

of
 F

or
es

t T
er

m
in

ol
og

ie
s 

(V
ol

um
e 

I &
 II

) (
20

22
) 

D
r. 

C.
N

.H
ar

i P
ra

sa
th

, D
r. 

A
. B

al
as

ub
ra

m
an

ia
n,

 D
r. 

M
. S

iv
ap

ra
ka

sh
, 

V
. M

an
im

ar
an

, D
r. 

G
. S

w
at

hi
ga

 
IN

R
 1

32
5/

U
SD

 1
04

32
. M

C
Q

s 
of

 B
io

ch
em

is
tr

y(
20

22
) 

Sa
ch

in
 C

. N
ar

w
ad

iy
a,

 D
r. 

Ir
fa

na
 B

eg
um

 
IN

R
 3

99
/U

SD
 4

9
33

. N
ew

bo
rn

 C
ar

e 
in

 th
e 

St
at

e 
of

 U
tta

r P
ra

de
sh

(2
02

2)
 

D
r. 

Tr
id

ib
es

h 
Tr

ip
at

hy
 

IN
R

 5
45

/U
SD

 4
2

34
. O

st
eo

po
ro

si
s:

 W
ea

k 
Bo

ne
 D

is
ea

se
(2

02
2)

 
D

r. 
D

on
de

ti 
U

da
y 

Ku
m

ar
 &

 D
r. 

R.
 B

. U
pp

in
 

IN
R

 3
99

/U
SD

49
35

. Q
ui

ck
 U

pd
at

es
 in

 A
ne

st
he

si
a(

20
22

) 
D

r. 
Ru

pi
nd

er
 K

au
r K

ai
ch

e, 
D

r. 
V

id
hy

ad
ha

r M
od

ak
, D

r. 
Sh

ilp
a 

Sa
nn

ak
ki

  
&

 D
r. 

V
iv

ek
 G

up
ta

 
IN

R
 5

99
/U

SD
 4

4
36

. T
ex

tb
oo

k 
of

 P
ra

ct
ic

e 
of

 M
ed

ic
in

e 
w

ith
 H

om
oe

op
at

hi
c 

 
Th

er
ap

eu
tic

s(
20

22
) 

D
r. 

Pr
am

od
 K

um
ar

 
IN

R
 1

32
5/

U
SD

10
4

37
. T

re
nd

s 
in

 A
nt

hr
op

ol
og

ic
al

 R
es

ea
rc

h(
20

22
) 

D
r. 

Jy
ot

i R
at

an
 G

ho
sh

,D
r. 

Ra
ng

ya
 G

ac
hu

i 
IN

R
 3

99
/U

SD
 4

9

O
rd

er
 fr

om
: R

ed
 F

lo
w

er
 P

ub
lic

at
io

n 
Pv

t. 
Lt

d.
, 4

8/
41

-4
2,

 D
SI

D
C

, P
oc

ke
t-I

I, 
 

M
ay

ur
 V

ih
ar

 P
ha

se
-I,

 D
el

hi
 - 

11
0 

09
1(

In
di

a)
, M

ob
ile

: 8
13

07
50

08
9,

  
Ph

on
e:

 9
1-

11
-7

96
95

64
8,

 E
-m

ai
l: 

in
fo

@
rf

pp
l.c

o.
in

, W
eb

si
te

: w
w

w
.rf

pp
l.c

o.
in



© Red Flower Publication Pvt. Ltd. 

Indian Journal of Legal Medicine
Volume 3 Number 2 / July - December 2021

Original Article

Management of Chemical Burns: Our Experience

Debolina Pal1, Ravi kumar Chitoria2, Neljo Thomas3

How to cite this article:

Debolina Pal, Ravi kumar Chitoria, Neljo Thomas/Management of Chemical Burns: Our Experience/Indian Journal of 
Legal Medicine. 2021;3(2): 49–54.

Abstract

Chemicals can harm cells directly by various mechanisms and cause an exothermic reaction 
which can cause thermal burns in addition to chemical burns. Acids and alkali are the two 
broad categories of chemicals that can cause burns and alkali burns have greater depth of 
injury than acids. Copious irrigation of chemical burns is the most critical step in management 
at presentation followed by which various novel methods could be implemented for enhanced 
healing of chemical burns such as topical wound management including sucralfate cream 
application, platelet rich plasma application, low level laser therapy, etc. in addition to usual 
management strategies used in burns patients.

Keywords: Chemical burns; LLLT; APRP; Platelet rich plasma; Sucralfate; Split thickness; 
Skin graft.
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INTRODUCTION

Chemical burns account for only a small 
percentage of burn injuries, yet they account 

for up to a third of all burn related deaths.1 When a 
chemical comes into touch with the skin, it causes 
a chemical burn. Chemicals can harm cells directly 
by a variety of methods, including oxidation, 
reduction, denaturation, and dehydration, 
depending on the chemical. Exothermic reactions 
(chemical reactions that release energy by light 

or heat) are common, which can result in thermal 
harm in addition to chemical injury.2 Chemicals can 
broadly	 be	 classified	 as	 acid,	 alkali,	 organic,	 and	
inorganic compounds. Acids act by denaturation 
and coagulation of proteins. Alkaline burns cause 
deeper burns than acids.3 The clinical appearance 
of a chemical burn is determined by the substance, 
its concentration, and the length of contact. A 
chemical burn may appear similar to a thermal 
burn	 at	 first,	 with	 erythema,	 discomfort,	 with	 or	
without formation of bullae. Chemical burns can 
also develop a hard, dry eschar, sometimes known 
as a scab, which darkens the area. Symptoms 
might be immediate or delayed, depending on 
the chemical, and determining the extent of the 
injury can be challenging.4 Key to management of 
chemical injuries is to stop the burning process with 
copious irrigation, and depending on the depth of 
the injury, the normal burn management of topical 
medications versus grafting is used. Neutralizing 
agents are not recommended since they can cause 
more harm due to exothermic reactions.1 In this 
article we have described the variousmethods 
that were used for management in a patient with 
chemical burns in a tertiary care center.
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MATERIALS AND METHODS

This study was conducted in the department of 
Plastic Surgery at a tertiary care centre. The 

details of the patient are as follows:
A 45 year old gentleman, with no known co-

morbidities, a manual labourer at a pharmaceutical 
company, presented with alleged history of blast 
injury at a pharmaceutical factory and sustained 
chemical/thermal burns on 5th June, 2021 at 3:15 
pm at Pondicherry, India.
He	had	sustained	second	degree	burns	(superficial	

and deep partial thickness) over face, bilateral 
hands, left thigh and bilateral feet which comprised 

20	 %	 burns	 (fig.1).	 Initial	 management	 included	
copious irrigation of raw areas using normal 
saline, dressing of the raw areas. On 9th June, 2021 
he underwent wound debridement under general 
anesthesia along with additional procedures such 
as	sucralfate	application	(fig.	2)	and	low	level	laser	
therapy	 (fig.	 4).	 He	 also	 underwent	 autologous	
platelet	 rich	 plasma	 application	 (fig.	 3)	 which	
was obtained by standard double centrifugation 
protocol using 10ml of patient`s blood which was 
used in 3 sittings. Split thickness skin grafting 
was	done	after	wound	bed	preparation	(fig.	5).	At	
discharge,	the	raw	areas	healed	with	no	significant	
remnant	raw	areas	(fig.	6).

1(A) 1(B) 1(C)

1(D)
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1(E)
Fig. 1: raw areas at presentation

1(E)
Fig. 2: Sucralfate cream application

Fig. 3: Autologous platelet rich plasma application
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Fig. 4: LLLT (Low level laser therapy) Fig. 5: split skin grafting

Fig. 6: At discharge Healed wound with no raw area
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DISCUSSION

Neoangiogenesis, stimulation of the local 
immune response, and the presence of 

growth factors such as epidermal growth factor 
(eGF), transforming growth factor (TGF), and 
basic fibroblast growth factor all play a role in 
wound healing (bFGF). Sucralfate works by 
boosting the levels of both bFGF and eGF in the 
injured tissue. It also prevents inflammation and 
has a soothing effect by inhibiting the release of 
interleukin-2, interferon gamma, and cytokines 
from burnt injured skin cells.6 Topical sucralfate 
has been reported to promote wound healing and 
reduce discomfort in the treatment of resistant 
perineal and peristomal excoriation, stomatitis, 
decubitus ulcers, and radiation proctitis.5 The 
role of topical sucralfate in the treatment of 
burn injuries was investigated in a study which 
showed that sucralfate increased the rate of 
epithelialization and lead to an earlier appearance 
of healthy granulation tissue in second and third 
degree burns, respectively. 6

LLLT or low level laser therapy has been tried 
for wound management. The photobiomodulation 
effect of LLLT on tissue is photochemical and 
photomechanical, with no photothermal effect.7 
A number of different modes of action have been 
proposed which include activation/deactivation 
of mitochondrial enzymes, transformation of 
photonic energy to chemical energy which leads 
to ATP production, increase in DNA replication 
which in turn increases neurotransmission and 
various physiological changes result from a 
cascade of metabolic consequences, resulting in 
better tissue regeneration, faster resolution of the 
inflammatory response, and pain reduction.7,8

Platelet rich plasma (PRP) is a new adjunct 
that is increasingly being used to treat soft 
tissue defects in order to speed up healing of 
chronic non-healing wounds.10-13 Platelet rich 
plasma is made by combining centrifuged blood 
with thrombin and calcium chloride to form 
a viscous coagulum gel that is rich in growth 
factors released by activated platelets11,12,14 
After preparation, platelet rich plasma is 
stable for around 8 hours.11,12 TGF-b and PDGF 
are the most essential growth factors in PRP. 
They have an impact on every stage of wound 
healing because they stimulate cell proliferation 
and differentiation. PRP also enhances tissue 
incorporation of biological mesh.15

Early burn wound excision and wound 
closure with immediate autologous skin or 

skin substitutes, has lowered the mortality 
rate of severe burns and improved survival 
chances by minimising infections and metabolic 
problems. Split thickness skin grafting restores 
epidermal function, avoids further hypothermia, 
protein and fluid losses, and infection risk, and 
integrates itself into the healing process, remains 
the primary permanent source of burn wound 
closure.9

CONCLUSION

Our experience in management of chemical 
burns has showed to have positive results 

with usage of methods such as sucralfate cream 
application, platelet rich plasma application, 
low level laser therapy, and split thickness skin 
graft. There was significant improvement noted 
with the above methods in healing of raw areas. 
However, to strengthen the concept, multicentric 
experiments with a larger sample size are 
required.
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Abstract

Over the past decades, the application of “negative pressure” has evolved to a cornerstone in 
the treatment of acute and chronic wounds in almost all specialties. The cyclic NPWT system is 
similar to the intermittent mode in terms of using the same maximal sub atmospheric pressure, 
but the pressure never reaches zero in the cyclic mode. The role of cyclic negative pressure 
wound therapy (NPWT) in burns are widely studied. In this case report, cyclic NPWT was 
utilised in a child with scald burns to evaluate the efficacy.
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INTRODUCTION

The cyclic NPWT system is similar to the 
intermittent mode in terms of using the same 

maximal sub atmospheric pressure, but the 
pressure never reaches zero in the cyclic mode. So, 
it continuously creates certain pressure gradient 
that oscillates between 125 mmHg and the preset 
sub atmospheric pressure. The cycle runs based on 

the changes in sub atmospheric pressure, not time, 
and	thus	its	frequency	reflects	the	wound	volume.1 
The role of cyclic negative pressure wound therapy 
(NPWT) in burns are widely studied. In this case 
report, cyclic NPWT was utilised in a child with 
scald	burns	to	evaluate	the	efficacy.

MATERIALS AND METHODS

This study was conducted in a tertiary care centre 
in department of plastic surgery after getting the 

department ethical committee approval. Informed 
consent was obtained for examination and clinical 
photography. 1 year old male child presented with 
accidental scald burns which was second degree 
superficial	and	deep	(mixed)	burn	over	right	upper	
limb	and	anterior	chest	and	abdomen	(fig.	1).	Child	
wound bed preparation was done following which 
cyclic NPWT was applied. Serial application of 
cyclic	NPWT	was	done.	(fig.	2).	The	pressure	was	
cycled between 125 to 50 mm Hg in our patient.
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RESULTS

After serial application of cyclic NPWT for 
14 days, the second degreeburn wound has 

significantly improved and in third degree burn 
cycle NPWT helped in wound healing and good 
uptake of skin graft. Child was pain free at the 
time of application of cyclic NPWT (fig. 3).

Fig. 1: Scald burn in the anterior chest and abdomen.

Fig. 3: Scald burn wound after serial application of cyclic NPWT.

Fig. 2: cyclic negative pressure wound therapy application

DISCUSSION

Over the past decades, the application of 
“negative pressure” has evolved to a 

cornerstone in the treatment of acute and chronic 
wounds in almost all specialties. Various available 
synonyms reflect the past developments and 
current applications of the technique involving, 
amongst others, “Vacuum assisted closure” 
(VAC), “Negative Pressure Wound Therapy” 
(NPWT), “closed incision Negative Pressure 
Therapy” (ciNPT), or “Negative Pressure Wound 
Therapy with instillation” (NPWTi).2

Since the introduction of the negative pressure 
wound therapy (NPWT) system by Moryk was 
and Argenta, it has been applied to a number 
of wounds and has become an influential and 
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effective technique for healing simple and complex 
wounds. The conventional NPWT system adopts 
either ‘intermittent’ or ‘continuous’ mode.

While the continuous mode constantly applies 
a sub-atmospheric pressure of 125 mmHg, the 
intermittent mode creates a sub-atmospheric 
pressure of 125 mmHg for 5 minutes and a 2 
minutes resting phase of 0 mmHg.

In experiments performed on animal models, 
the intermittent mode showed increased 
perfusion level and formation of granulation 
tissue in the wound area compared with the 
continuous mode.3,4 Despite the effectiveness 
of intermittent mode in wound healing, it has 
been avoided in clinical application because of 
the pain occurring every few minutes during 
the initiation phase of the system to reach 125 
mmHg. Thus, ‘cyclic’ mode would minimize the 
pain while maintaining the superior efficacy of 
the intermittent mode.

The cyclic NPWT system is similar to the 
intermittent mode in terms of using the same 
maximal sub atmospheric pressure, but the 
pressure never reaches zero in the cyclic mode. 
So, it continuously creates certain pressure 
gradient that oscillates between 125 mmHg and 
the preset sub atmospheric pressure. The cycle 
runs based on the changes in sub atmospheric 
pressure, not time, and thus its frequency reflects 
the wound volume.

Types of NPWT

1. Continuous NPWT: The continuous mode 
constantly applies a sub-atmospheric 
pressure of 125 mmHg.

2. Intermittent NPWT: The intermittent mode 
creates a sub-atmospheric pressure of 
125 mmHg for 5 minutes and a 2 minutes 
resting phase of 0 mmHg.

3. Cyclic NPWT: The cyclic NPWT system is 
similar to the intermittent mode in terms of 
using the same maximal sub atmospheric 
pressure, but the pressure never reaches 
zero in the cyclic mode. So, it continuously 
creates certain pressure gradient that 
oscillates between 125 mmHg and the 
preset sub atmospheric pressure.

Cyclic application of “negative pressure” 
results in a superior local enhancement of 
cutaneous microcirculation with regards to 
blood flow and consecutive tissue oxygenation. 
Beyond that, repeated alterations between 

different levels of “negative pressure” due to 
cyclic application represent a greater stimulus for 
remote conditioning effects, indicating a superior 
local interaction with the underlying tissue.

An ideal application of a NPWT dressing 
must respect the individual circumstances of 
each patient and treated wounds with respect to 
comorbidities, location of the wound, and tissue 
composition.5

Advantage of cyclic NPWT

1. Less painful when compared to intermittent 
NPWT.

2. Superior effects on local and remote 
cutaneous perfusion in the cyclic type 
compared to others.

In our study, child’s scald burn wound showed 
rapid improvement and was pain free while on 
cyclic NPWT.

CONCLUSION

Cyclic NPWT shown to be a good adjuvant for 
the rapid improvement in pediatric scald burn. 
Cyclic NPWT shown to be less painful compared 
to other NPWT in pediatric scald burns.
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Abstract

Flaps are important in covering defects caused by trauma, tumour excision, lower 
limb vascular ulcer, or diabetes mellitus. Distal flap necrosis is one of the most common 
postoperative complications for flaps, leading to increased morbidity, prolonged hospital 
stay and need for repeat surgery. Pentoxifylline (PTXF) is a vasoactive agent that improves 
the flow of blood by reducing its viscosity. In our patient, we studied the usefulness of 
pentoxifyllineas an adjuvant to prevent flap necrosis.
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INTRODUCTION

Flaps are important in covering defects caused 
by trauma, tumour excision, lower limb 

vascular ulcer, or diabetes mellitus.1-3	 Distal	 flap	
necrosis is one of the most common postoperative 
complications	 for	 flaps,	 leading	 to	 increased	
morbidity, prolonged hospital stay and need 
for repeat surgery.4,5 The main mechanisms of 

flap	 necrosis	 are	 insufficient	 blood	 perfusion,	
venous return disorder, and ischemia reperfusion 
injury. It is of utmost importance to improve local 
neovascularization and increase the blood supply 
to	 ischemic	 tissues	 to	 prevent	 flaps	 from	 getting	
necrosed.6	Angiogenesis	in	skin	flaps	is	an	intricate	
process involving the co-ordination of various 
cells and cytokines.7 Various strategies have 
been	 developed	 recently	 to	 prevent	 flap	 necrosis,	
including reduction of oxidative stress,8 inhibition 
of apoptosis,9 and vasodilators.10

Pentoxifylline (PTXF) is a vasoactive agent that 
improves	the	flow	of	blood	by	reducing	its	viscosity.

MATERIALS AND METHODS

This study was conducted in a tertiary care 
hospital after obtaining approval from 

department scientific and ethical committee. This 
is a prospective, descriptive, observational case 
study. Informed consent was obtained from the 
patient. This case report is about a 45 year old 
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male who sustained electrical burn injury by 220 
volts alternating current to the vertex region of 
the scalp (entry zone) and the left leg (exit zone). 
The patient was disoriented and unconscious at 
the time of admission with a Glasgow score of 
12 and was intubated. Multiple second degree 
superficial burns were present over the face, 
neck, chest and anterior aspect of abdomen, 
bilateral arms, bilateral thighs and second degree 
deep burns involving frontoparietal region of 
scalp at the vertex (Fig. 1). CT skull showed 
small ill-defined hypodense area with loss 
of grey white differentiation noted in the left 
frontal region suggestive of left frontal infarct. 
He was resuscitated with the standard WHO 
burn protocol. Serum electrolytes, urea and 
creatinine, urine analysis, and electrocardiogram 
were normal, urine myoglobin negative. Patient 
was asymptomatic with no seizures, syncope, 
focal neurological deficits. He was managed 
conservatively with prophylactic antiepileptic 

Phenytoin. The patient was extubated after three 
days of intensive care. According to the manual 
muscle test, both upper and lower extremities 
were normal. Sensory function was intact, 
muscle stretch reflexes were normoactive, no 
pathological reflexes were identified, and all the 
other cranial nerve and cerebellar functions were 
normal. Debridement of scalp wound was done 
after demarcation of necrotic patch. Non-viable 
necrotic tissue was debrided without damaging 
the normal tissues in both horizontal and vertical 
planes with dermabrader. After debridement, 
regenerative therapies like biological human 
amniotic membrane, collagen scaffold dressing, 
Low level laser therapy, Negative pressure 
wound therapy was done to enhance granulation 
over the scalp bone and wound bed preparation 
was done. Once the wound bed showed healthy 
granulation, perforator based type 4 keystone 
flap was done. Pentoxifylline was given orally 
twice daily for five days to prevent flap necrosis.

Fig. 1: Scalp electrical burn wound at presentation
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RESULTS

In our patient, pentoxifylline was found to be 
useful to prevent flap necrosis.(Fig. 2)

Fig. 4: Flap taken well with no necrosis

DISCUSSION

Pentoxifylline (PTXF) is a vasoactive agent that 
improves the flow of blood by reducing its 

viscosity. It is FDA approved for the symptomatic 

treatment of claudication. The other off label 
indications are venous ulcers, severe alcoholic 
hepatitis, given prophylactically to prevent 
flap necrosis. Pentoxifylline and its metabolites 
decrease blood viscosity and improve blood flow 
and peripheral tissue oxygenation. The precise 
mechanism of action by which it leads to symptom 
improvement remains yet to be determined. 
However, several pathways are likely involved.
•	 Pentoxifylline increases red blood cell 

flexibility by increasing erythrocyte ATP 
and cyclic nucleotide levels.11 It reduces the 
viscosity of blood by decreasing erythrocyte 
aggregation and stimulating fibrinolysis to 
reduce plasma fibrinogen concentrations.12 

All these effects enhance the ability of 
blood to flow through peripheral vessels 
(hemorheological action).

•	 Pentoxifylline is a phosphodiesterase (PDE) 
inhibitor. By blocking the membrane-
bound phosphodiesterase, it increases the 
concentration of cyclic AMP. It also inhibits 
thromboxane synthesis and increases 
prostacyclin synthesis. These actions result 
in reduced platelet aggregation. Further, 
pentoxifylline has demonstrated decreased 
adhesion of platelets to the vessel wall in 
patients with circulatory disorders.

•	 Pentoxifylline exerts vasodilation in the 
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skeletal muscle vascular bed by inhibiting 
PDE and increasing the cAMP.13

•	 Pentoxifylline inhibits the leukocyte 
derived free radicals generated during 
peripheral ischemia in patients with 
peripheral vascular disease. It has been 
shown to reduce the impairment of 
the filterability rate of unfractionated 
leucocytes, limiting ischemia related tissue 
damage.14

•	 Pentoxifylline has immunomodulatory 
effects. The drug improves leukocyte 
deformability and chemotaxis. It depresses 
neutrophil degranulation, decreases 
endothelial leukocyte adhesion, and lowers 
the sensitivity of leukocytes to cytokines. 
Besides, pentoxifylline can inhibit the 
production of inflammatory cytokines.7

The keystone flap is made up of two V-Y 
advancement flaps that face each other. 
The migration of these advancement flaps 
results in the availability of additional tissue 
adjacent to the defect, allowing for main skin 
edge approximation. Younger surgeons can 
simply replicate this method because it is 
straightforward. In order to follow the chosen 
nourishing vessels for a short tract into the muscle 
belly or into the septa, microsurgical expertise 
is frequently required during the vasculature 
dissection phase of loco regional flaps, which 
should be performed under loupe magnification. 
There is also aesthetic morbidity in the donor 
area of loco regional flaps due to skin grafts. In 
loco regional flaps, preoperative Doppler flow is 
frequently used to locate perforator arteries in the 
anatomical area. The location of the perforating 
vessels is operator dependent, time demanding, 
and not always exact. Donor site morbidity is low 
with the keystone flap. Only one of our instances 
required a little skin graft. The donor locations 
were mostly closed in the remaining cases.15,16

Types of Keystone Island Flaps

Type I: Standard flap design with no deep 
fascia segmentation.

Type II: The convex side of the flap's deep 

fascia is separated to improve mobilisation. The 
secondary defect is closed predominantly in 
Type II a, and the secondary defect is closed with 
a splint skin graft in Type II b.

Type III: Two keystone flaps, one on each side 
of the defect, are designed to aid closure.

Type IV: The flap is undermined up to two-
thirds of the way. The mobilisation of the flaps 
is maximised.

In regions where skin expansibility is limited, 
such as around the knee, ankle, elbow, plantar 
aspect of foot, and palmar aspect of hand, the 
keystone flap should be used with caution. We 
had to raise the distal end of the flap to cover a 
defect below the knee in our patients since there 
was less skin laxity.4 We incised the flap's edges 
through deep fascia on a regular basis. This will 
make it easier for the flap to move around and 
fill the defect. The flap's mobility is equivalent to 
that of a tree top, and it's only achievable after 
cutting the deep fascia all the way around the 
flap's convex border. In situations where the 
deep fascia was not incised, we saw shearing of 
the flap and increased strain in the suture line. 
We did not incise the skin over the central part 
of the convex surface of the flap to retain more 
vascularity in the flap when closing smaller 
defects and in the presence of sufficient laxity, but 
we did incise the deep fascia underneath the skin 
to retain more vascularity in the flap when closing 
smaller defects and in the presence of sufficient 
laxity. Splints were worn for 3-4 days to aid soft-
tissue healing in the upper and lower limbs. In 
cases when skin grafting has been performed, 
physiotherapy will be required.5 In none of the 
patients was long-term splinting used. As a 
result, bilateral limb surgeries can be completed 
in one session. Traditional skin grafts, whether 
with or without a local flap, result in substantial 
scarring, post-operative immobility, prolonged 
physiotherapy, graft pressure therapy, and other 
complications. We operated on an instance of a 
raw region over the knee joint on the right side 
of the knee. Four days following surgery, the 
patient was advised to move his lower limb. 
Within 9 days, the wound was completely healed. 
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However, unlike a free flap, key stone flaps have 
minor limitations such as lengthy scars beyond 
the defect's bounds and a limited arc of rotation. 
It's critical to make sure the keystone flap's blood 
supply hasn't been harmed by either cancer 
ablation surgery or radiation therapy.17 Despite 
these drawbacks, keystone flaps provide primary 
wound healing for a wide range of abnormalities 
with minimum pain, a sensitive cover, and 
great cosmetic results. It's been utilised to treat 
malformations in the head and neck, as well as 
parotid and trunk deformities. This method can 
eliminate the requirement for microsurgical 
flaps. When compared to perforator flaps and 
microvascular free flaps, the keystone flap has 
a shorter learning curve. This flap could be a 
valuable tool in the hands of a plastic surgeon.

CONCLUSION

Pentoxifylline (PTXF), a vasoactive agent a useful 
adjuvant	 to	 improves	 the	 flow	 of	 blood	 and	

prevent	flap	necrosis.
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