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ABSTRACT
BACKGROUND
Various studies have reported different conclusions over the safety
and benefits of early tracheostomy in burns. Our study aimed to
assess the role of prophylactic tracheostomy in treatment and
improvement of outcomes in inhalational burns in India.
METHODS
In a retrospective descriptive analysis of burns admitted over 1
year in Jawaharlal Institute of Postgraduate Medical Education
and Research (JIPMER) Tertiary Burns Center in India, patients
with thermal burns of TBSA less than 60% and those with indirect
evidence of airway burns were enrolled and divided into two
groups who underwent prophylactic tracheostomy vs. patients for
whom prophylactic tracheostomy was not done. Mortality was
the final point and primary variable measurement.
RESULTS
Totally, 10 patients with inhalational burns were admitted.
Out of the 4 patients for whom prophylactic tracheostomy was
undertaken, three patients survived, while one died. Out of the 6
patients for which prophylactic tracheostomy were not performed,
4 patients died; while 2 survived.
The average percentage of burns TBSA in the prophylactic
tracheostomy group was 34%. Average age of patients in the
prophylactic tracheostomy group was 31.3 years. The average
percentage burns TBSA in the group, where prophylactic
tracheostomy was not carried out was 42%. Average age of
patients in the prophylactic tracheostomy group was 36.2 years.
CONCLUSION
Our study is a pilot study to investigate the possibility and a way
to improve outcomes in patients with inhalational injuries. Larger
trials may be needed to facilitate or disprove the same.
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INTRODUCTION
In developing countries, burn injuries impose a great burden1-3
and is a common problem with incidence of 6-7 million per year
in India.4 There are 140,000 mortalities and 700,000 patients
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required admission every year.5 Despite the
widespread problem, progress of the treatment
of major burns has failed to keep up with the
advances of medical science in a country like
India. There is a paucity of burn centers and
specialized burn care. Airway management
is one of the major management problems in
thermal burns with laryngeal edema, airway
injury, acute respiratory distress syndrome
(ARDS), and pneumonia as the contributors
in chief. The treatment of inhalation injury is
mainly supportive and the mortality is high.6
Inhalational injury features as supraglottic
thermal injury, chemical irrigation of the
respiratory tract and systemic toxicity due
to soot and carbon monoxide leading to an
inflammatory response that leads to pneumonia,
ARDS and death. The classical management of
inhalation injury includes diagnosis by clinical
markers like head and neck burns, nasal singing,
presence of dyspnea, and hoarseness of voice
with anatomical evidence of airway injury
confirmed by fibro-optic bronchoscopy (FOB).7
Prophylactic intubation has been indicated in
all cases with airway burns due to progressive
airway obstruction caused especially by edema,
when large volume resuscitation is indicated
as happens in major burn injuries. Studies
have suggested prophylactic intubation that
would lead to a decrease in pulmonary related
mortality of patients.8 Classical dictum of early
tracheostomy went into disrepute and led to fewer
tracheostomies replaced by early intubation and
ventilation for the initial hospital stay.9
Tracheostomy has a number of practical
benefits as compared to endotracheal intubation.
It is far less irritating for the patient, permits
maintenance of oral hygiene and early
ambulation. Moreover, they are much more
secure than endotracheal tubes and can be
replaced easily by the nurse, if inadvertently
dislodged.10 Tracheostomy aids early weaning
off the ventilator and decreases the work
of breathing. This study was undertaken to
determine the role of prophylactic tracheostomy
in treatment and improvement of outcomes in
inhalational burns in India.
MATERIALS AND METHODS
A retrospective descriptive analysis of burns
admitted over 1 year was carried out in
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Jawaharlal Institute of Postgraduate Medical
Education and Research (JIPMER) Tertiary
Burns Center in Pondicherry, India. The patients
were fitted into the inclusion and exclusion
criteria. The inclusion criteria were (i) Thermal
burns of TBSA less than 60% and (ii) Indirect
evidence of airway burns must be present (Deep
burns to chest, neck, face, abdomen, nasal hair
singing, dyspnea, and change in voice). Burns
more than 60% TBSA, superficial burn injuries,
electric burn injuries, chemical burn injuries
were excluded from the study.
All patients with all comorbidities
contributing to the respiratory illness like cardiac
disease, hypertension and bronchial asthma
were excluded too. Patients fitting into the
criteria were divided into two groups of patients
who underwent prophylactic tracheostomy vs.
patients in whom prophylactic tracheostomy
was not done. Mortality was the end point
and primary variable measurement. Rest of
confounding factors like age, sex, percentage
of burns was evaluated separately. Descriptive
analysis was done.
RESULTS
Totally, 10 patients with inhalational burns were
admitted matching the inclusion criteria. Out of
the cases, all patients were offered the option
of prophylactic tracheostomy; but only 4 of
them were consent to it. Out of the 4 patients
for whom prophylactic tracheostomy was
undertaken, three patients survived while one
died. Out of the 6 patients for which prophylactic
tracheostomy were not performed, 4 patients
died; while 2 survived.
In the group with prophylactic tracheostomy,
3 were males and one was female. In the
group where prophylactic tracheostomy was
not done, 4 were males and 2 were females.
The average percentage burns TBSA in the
prophylactic tracheostomy group was 34%
(25% to 45% TBSA). Average age of patients in
the prophylactic tracheostomy group was 31.3
years (15 to 54 years). The average percentage
burns TBSA in the group, where prophylactic
tracheostomy was not carried out was 42%
(30% to 54% TBSA). Average age of patients
in the prophylactic tracheostomy group was
36.2 years (21 to 56 years). No complications of
tracheostomy were noted in our study.
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DISCUSSION
Despite the remarkable advances in management
of burn patients, burn injuries continue to
claim a high toll, particularly in predisposed
patients and severe burns.11,12 Tracheostomy
in burns is a controversial topic with no clear
consensus.13-15 There is concern regarding the
associated complications. Eckhauser et al.9 have
reported an increased incidence of mortality and
morbidity after tracheostomy, while Aggarwal
et al.10 have demonstrated a better survival in
tracheostomized burn patients following burn
injuries. Tracheostomy benefits are ample in
inhalation burn injury patients. These patients
produce thick secretions in response to respiratory
mucosal inflammation and tracheotomy
felicitates better secretion clearance.
Complications of tracheostomy include
hemorrhage, dysphagia, tracheal stenosis.9,10
None of these complications were seen in our
study. Additionally dysphagia and dysphonia
were documented complications of endotracheal
intubation as well and the timing of tracheostomy
is very critical.9,10 There have been studies that
showed a survival benefit with early airway
management.9,10 This is especially relevant for a
country like India, where diagnosis of inhalation
injury is generally missed due to lack of facility
for bronchoscopy and specialized burn centers.
In our study, a lot of confounding variables
like contributing causes to patient outcome have
not been analyzed. Moreover due to a small
sample size, significance cannot be commented
upon. The diagnosis of inhalational injury was
based only on clinical scenario, also lead to the
addition of many patients in whom inhalational
burns might not have been present. Nonetheless,
the study showed that the group with prophylactic
tracheostomy fared better in patients in whom
early intervention was not done. This finding
can certainly be kept in mind while managing
similar cases in a resource limited scenario in
developing countries.
As literature states, the issue is a controversial
one, with authors advocating tracheostomy and
as the patient can be mobilized early, better oral
hygiene and early rehabilitation can be noted;
while others discouraging it due to increased rate
of complications as compared to endotracheal
intubation. Nonetheless, the study showed that
the group with prophylactic tracheostomy fared
better in patients in whom early intervention
www.wjps.ir /Vol.9/No.1/January 2020

was not done. Our study was a pilot study to
investigate the possibility and a way to improve
outcomes in patients with inhalational injuries.
Larger trials may be needed to facilitate or
disprove the same.
CONFLICT OF INTEREST
The authors declare no conflict of interest.
REFERENCES
1

2

3

4

5

6

7

8

9

Keshavarzi A, Kardeh S, Dehghankhalili
M, Varahram MH, Omidi M, Zardosht M,
Mehrabani D. Mortality and Body Mass
Index in Burn Patients: Experience from a
Tertiary Referral Burn Center in Southern
Iran. World J Plast Surg 2019;8:382-7. doi:
10.29252/wjps.8.3.382.
Mohammadi AA, Amini M, Mehrabani D,
Kiani Z, Seddigh A. A survey on 30 months
electrical burns in Shiraz University of Medical
Sciences Burn Hospital. Burns 2008;34:111-3.
doi: 10.1016/j.burns.2006.12.007.
Manafi A, Kohanteb J, Mehrabani D,
Japoni A, Amini M, Naghmachi M, Zaghi
AH, Khalili N. Active immunization using
exotoxin A confers protection against
Pseudomonas aeruginosa infection in a mouse
burn model. BMC Microbiol 2009;9:23. doi:
10.1186/1471-2180-9-23.
Gupta JL, Makhija LK, Bajaj SP. National
programme for prevention of burn injuries.
Indian J Plast Surg 2010;43:S6-S10. doi:
10.4103/0970-0358.70716.
Bhate-Deosthali P, Lingam L. Gendered pattern
of burn injuries in India: a neglected health
issue. Reprod Health Matters 2016;24:96-103.
doi: 10.1016/j.rhm.2016.05.004.
Jones WG, Madden M, Finkelstein J, Yurt
RW, Goodwin CW. Tracheostomies in burn
patients. Ann Surg 1989;209:471-4. doi:
10.1097/00000658-198904000-00013.
Epstein BS, Rose LR, Teplitz C, Moncrief
JA. Experiences with low tracheostomy in
the burn patient. JAMA 1963;183:966-8. doi:
10.1001/jama.1963.63700110026020b.
Jackson TM, Lee WH, Jr. Major Thermal
Burns. A Mortality Appraisal and Review.
Arch Surg 1963;87:937-48. doi: 10.1001/
archsurg.1963.01310180053010.
Eckhauser FE, Billote J, Burke JF, Quinby
WC. Tracheostomy complicating massive

Aggarwal et al.

[ Downloaded from wjps.ir on 2022-10-03 ]

burn injury. A plea for conservatism. Am
J Surg 1974;127:418-23. doi: 10.1016/00029610(74)90290-6.
10 Aggarwal S, Smailes S, Dziewulski P.
Tracheostomy in burns patients revisited.
Burns 2009;35:962-6. doi: 10.1016/j.
burns.2009.03.005.
11 Saffle JR, Morris SE, Edelman L. Early
tracheostomy does not improve outcome
in burn patients. J Burn Care Rehabil
2002;23:431-8. doi: 10.1097/00004630200211000-00009.
12 Starzl TE, Meyer WH, Farrell JJ.
Prophylactic tracheostomy in aged and
poor risk general surgical patients. J Am
Med Assoc 1959;169:691-5. doi: 10.1001/
jama.1959.03000240029007.

Powered by TCPDF (www.tcpdf.org)

13

13 Walker PF, Buehner MF, Wood LA, Boyer
NL, Driscoll IR, Lundy JB, Cancio LC,
Chung KK. Diagnosis and management of
inhalation injury: an updated review. Crit
Care 2015;19:351. doi: 10.1186/s13054-0151077-4.
14 Nazempour M, Mehrabani D, MehdinavazAghdam R, Hashemi SS, Derakhshanfar A,
Zare S, Zardosht M, Moayedi J, Vahedi M.
The effect of allogenic human Wharton’s jelly
stem cells seeded onto acellular dermal matrix
in healing of rat burn wounds. J Cosmet
Dermatol 2019. doi: 10.1111/jocd.13109.
15 S BD, H MA, H RA, V KZ, Z AB, E TH, A
YM. Outcomes of Older Adults with Burn
Injury: University Clinical Center of Kosovo.
World J Plast Surg 2015;4:153-8.

www.wjps.ir /Vol.9/No.1/January 2020

