
INTRODUCTION
Open burning of waste leading to accidental thermal injuries 
is a global issue more common in developing countries like 

(1)India .It impacts all socioeconomic groups, all regions and 
(2)all cultures . It is a process in which unwanted products, 

byproducts and materials are burned typically at low 
(1)temperatures and in an uncontrolled manner . Developed 

(1)countries have less incidence of open waste burning .Africa 
has 46% collection coverage, and South Asia has 65% 

(1)collection coverage.  These regions have the greatest 
percentage of residential open burning of waste. China, India 
and Brazil are large generators of waste that still openly burn 

(1)waste . These countries do not have the resources necessary 
(2,3)to stop it. Developing proper program, for waste disposal 

mechanism is difcult in less economically developing 
countries due to lack of infrastructure, nancial and 

(4,5)technological reasons .It is still more common problem in 
rural areas were proper facilities for waste disposal are not 

(6)available . It is a common practice to dispose waste by 
burning it outside the house in rural areas of Kerala. People 
use kerosene or any cheap gasoline product to dispose 
household waste outside the house and develop accidental 

(7)thermal injuries over the body.  This practice is common 
because it is fast, inexpensive and effective way to reduce 
waste. These injuries have specic pattern of burn 

(7)involvement over the body . It has specic sex distribution 
(8)and may have seasonal impact. It results in signicant 

morbidity and mortality resulting in signicant loss of work 
(7)pay and impacts the quality of life . Lack of awareness is also 

(9,10)a major problem in rural areas. These injuries are 
avoidable injuries. Proper facilities such as improved 
collection, improved disposal, recycling can avoid accidental 

(11,12)burn injuries .Thepurpose of this study was to nd out 
patients admitted in our institution due to burning of 
household waste and management of same patients.

AIMS AND OBJECTIVE:
1.Management of accidental thermal burns due to burning of 

household waste.
2. To create awareness and educate among general public to 
avoid trash burns since these are avoidable injuries.
3.Proper methods for waste disposal should be made 
available to avoid such burn injuries.

MATERIAL AND METHODS
The prospective study was carried out in Plastic surgery and 

st thBurns department, from 1 January 2018 to29  February 2020 in 
a tertiary referral centre in South India.

Inclusion Criteria:
1.All patients admitted in our burns or treated as outpatient 

st th department during the time period 1 January 2018 to 29
February 2020  with history of burns due to burning of 
household waste were included in our study.
2.Patient with above history who gave consent were included 
in our study group.

Exclusion Criteria:
1.Patient who had burns due to other cause were excluded 
from our study group.
2.Patient who came from urban areas were excluded from our 
study group.

The ethical committee clearance was taken for the study. All 
patients were treated according to standard burns protocol on 
admission. Patients were treated with conservative 
management. Hyperbaric oxygen therapy was given as an 
adjunct for ve days. Patients who did not respond to 
conservative management were managed surgically by 
tangential excision and split thickness skin graft. Results were 
evaluated as per the data collected about mortality, morbidity 
and treatment of burn patients.

RESULTS
stA total of 670 patients were admitted during the time period 1  

thJANUARY 2018 to 29  February 2020 out of which 75 patients 
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were due to burning of household waste (Table 1).33 patients 
admitted were males and 42 patients were females in our 
study group (Table 1). Male to Female ratio was 0.78. Majority 
belong to 41-50 age groups (Table 4). Most of the patient 
admitted had burns around 10-30 % burns of body area in our 
study group (Table1).  Majority of burns involved lower 
extremity, foot and upper extremity in our study group (Table 
5). Forty-one patients were managed conservatively and 
Twenty-nine patients were managed with Tangential excision 
and split thickness skin graft (Table 1).Five patients died. They 
had more than 50 percent of burns involvement in our study 
group (Table1).Mean duration of stay was 2 to 3weeks with 
follow up thereafter was round 3 weeks (Table 2, 3).

Case 1:  A 53 year female was admitted with 11 % TBSA burns 
involving right forearm and lower face and neck (Figure 1).  
She underwent wound debridement and dressing on day1 
and hyperbaric oxygen therapy was given for 6 consecutive 
days as an adjunct (Figure1a, 1b, 1c, 1d). Patient had 
complete epithelisation on day7 (gure 1d).

Case 2: A 63 year male patient was admitted with 27 TBSA 
burns involving right leg and lower abdomen (gure 2). He 
underwent wound debridement and dressing on day 1 (Figure 
2b) followed by dressing alternate day (gure 2b, 2c,2d). 
Hyperbaric oxygen therapy was given as adjunct for 5 days. 
Right leg had second degree burns managed with tangential 
excision and skin grafting on day 6 (gure 2e).

Case3:A 80 year female admitted with 25 TBSA burns 
involving back and right gluteal region she was unt to 
undergo any surgery was managed with conservative 
management and hyperbaric oxygen therapy was given as 
adjunct for two weeks (gure3). Allografting was done on her 
back and gluteal region on day 14 (gure 3c). Later her graft 
was rejected and was managed conservatively wound healed 
by secondary intention (gure 3d).

Figure1: (a) Second degree supercial burns involving volar 
aspect of forearm and hand,( b) After debridement day1,  (c) 
After dressing day 3 and three session of hyperbaric oxygen 
therapy as adjunct,  (d) After dressing day7 and six session of 
hyperbaric oxygen therapy as adjunct .

Figure 2: (a) Second degree deep burns involving right leg on 
the day of admission, (b) After debridement day1,  (c) After 
dressing day 3 and three session of hyperbaric oxygen 
therapy as an adjunct, (d) After dressing day 5 and ve 
session of hyperbaric oxygen therapy as an adjunct, (e) After 
day6 tangential excision and split thickness skin graft.

Figure 3: (a) Third degree deep burns involving back and right  
gluteal region managed conservatively with debridement and 
hyperbaric oxygen therapy as an adjunct day 1, (b) Day 14 
conservative management and hyperbaric oxygen  therapy 
as an adjunct,  (c) Allografting done on back and right gluteal 
region day 16, (d)  Late post operative picture after one month 
of conservative management as patient was unstable.

DISCUSSION:
Waste disposal by burning outside house is a common habit in 

[1,2]rural community .Proper facility for disposing waste is also 
[3]not available in rural areas . Insufcient funding in 

[3,4]developing countries to dispose waste is also a major issue . 
Lack of awareness is also a major issue. Proper education is 
needed to avoid accidental thermal injuries due to burning of 
waste. Preventive measures should be taken by involving 
government, social media, NGO, to avoid burn injuries.It 
require coordinated efforts at panchayat, district, talukas  and 

 [5]tertiary levels .Burning of household wasteis also common 
problem in rural areas of Kerala. Itresults in accidental 
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thermal injuries which cause signicant admission in our 
hospital.Out of total (670) burn admission, (75) patients 
admitted were due to burning of household waste (Table1). It 
results in 11.3% admissions in our hospital.Females were 
more involved then male in our study group (Table 1).Majority 
belong middle age group around 41-50 years (Table4).These 
burn injuries involve mostly lower limb,foot and upper limb 
where re is caught accidentally in clothes(Table 5).Most of 
burns involved are second degree supercial to deep 
burns.Supercial burns patients responded to conservative 
management. They recovered in 7 to 10 days and required 1 to 
2 week follow up thereafter (Table 2, 3). Deep burns patients 
required aggressive treatment with tangential excision and 
split thickness skin grafting. They required 3 to 4 weeks of 
admission and 3 to 4 week of follow up thereafter (Table 2, 3).
Hyperbaric oxygenation maintains adequate oxygenation in 
the burned areas protecting the tissue from colonization or 
infection by anaerobic organism. In animal studies, it has 
been demonstrated that the degree of intestinal bacterial 
translocation after a severe burn wound is signicantly 

[13)reduced when HBO therapy is administered . A signicantly 
lower incidence of sepsis is also found in the HBO treated 
group. In our study group hyperbaric oxygen therapy was 
given as an adjunct  therapy to all patient groups. It resulted in 
signicant decrease of edema and faster healing and lesser 
stay in our hospital. Five patients died in our study group as 
they had more than 50 percent burns did not respond to 
treatment.

Table 1: Data Of Number Of Patients Admitted With Burns 
Due To Burning Of Household Waste.

Table 2: Data Of Duration Of Stay In Hospital

Table 3: Data Of Follow Up Of Patient.

Table 4:  Data Of Comparison Of Age Group With TBSA Of 
Burns.

Table5: Parts Of Body Involved In Burns.

CONCLUSIONS:
Accidental thermal injuries due to burning of waste are a 
common practice in outskirts of Kerala. It results in a 
signicant number of admissions in our hospital. It results in 
signicant morbidity, mortality and loss of pay. It is an 
avoidable injury. Proper preventive measures should be taken 
by educating target groups to avoid accidental burn injuries 
due to burning of waste in rural areas. Enactment of laws to 
make burning of household waste as illegal may prevent it. 
Proper incineration of waste or recycling of waste or 
composting may be required to prevent such type of burn 
injuries. More study on waste management practice is needed 
to prevent such burn injuries.
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PERCE

NTAGE 

OF 

BURNS

NUMBER 

OF 

PATIENTS

MALE FEMALE CONSE

RVATIVE 

TREATM

ENT

TANGEN

TIAL 

EXCISIO

N  PLUS 

SPLIT 

THICKN

ESS 

SKIN 

GRAFT

MORTA

LITY

0-10 26 18 8 24 2 0

11-20 21 7 14 14 7 0

21-30 15 7 8 2 13 0

31-40 7 1 6 1 6 0

41-50 1 0 1 0 1 0

>50 5 0 5 0 0 5

TOTAL 75 33 42 41 29 5

PERCENTA
GE OF 
BURNS

NUMBER 
OF 
PATIENTS 
ADMITTED 
FOR 1 
WEEK 

NUMBER 
OF 
PATIENTS 
ADMITTED 
FOR 2 
WEEK 

NUMBER 
OF 
PATIENTS 
ADMITTED 
FOR 3 
WEEK 

NUMBER 
OF 
PATIENTS 
ADMITTED 
FOR 4 
WEEK

0-10 10 1 0 0

11-20 7 9 5 0

21-30 0 2 10 3

31-40 0 1 3 3

41-50 0 0 0 1

>50 5 0 0 0

TOTAL 22 13 18 7

PERCENTA
GE OF

NUMBER 
OF 

NUMBER 
OF

NUMBER 
OF

NUMBER 
OF

BURNS PATIENTS 
FOR 1 
WEEK 
FOLLOW 
UP

PATIENTS 
FOR 2 
WEEK 
FOLLOW 
UP

PATIENTS  
FOR 3 
WEEK 
FOLLOW 
UP

PATIENTS  
FOR 4 
WEEK 
FOLLOW 
UP

0-10 7 14 4 1

11-20 2 10 7 2

21-30 0 2 10 3

31-40 0 1 5 1

41-50 0 0 1 0

>50 NA NA NA N

TOTAL 9 27 27 7

PERCE
NTAG
E OF 
BURN
S

NUMB
ER OF 
PATIE
NTS  
WITH 
AGE 0-
10 
YEAR
S

NUMB
ER OF 
PATIE
NTS 
WITH 
AGE 
11-20 
YEAR
S

NUMB
ER OF 
PATIE
NTS 
WITH 
AGE  
21-30 
YEAR
S

NUMB
ER OF 
PATIE
NTS 
WITH 
AGE 
31-40 
YEAR
S

NUMB
ER OF 
PATIE
NTS 
WITH 
AGE  
41-50 
YEAR
S

NUMB
ER OF 
PATIE
NTS 
WITH 
AGE  
51-60 
YEAR
S

NUMB
ER OF 
PATIE
NTS 
WITH  
AGE>
60YEA
RS

0-10 4 3 2 3 7 3 3

11-20 2 0 6 2 8 3 2

21-30 0 0 2 3 3 3 6

31-40 0 0 2 1 2 0 1

41-50 0 0 1 0 0 1 0

>50 0 0 0 0 1 1 2

TOTAL 6 3 12 9 21 9 14

PERCENTA
GE OF 
BURNS

TOTAL 
NUMBER 
OF 
PATIENTS

LOWER 
EXTREMIT
Y

UPPER 
EXTREMIT
Y

OTHER 
AREAS 
FACE, 
TRUNK 
AND BACK

0-10 26 7 19 1

11-20 21 9 11 12

21-30 15 9 5 8

31-40 7 5 3 4

41-50 1 1 0 1

>50 5 5 5 5

TOTAL 75 36 43 31
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