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Background: lnh alatiou injury is one of the most prorrunenr ideterrninarrts of
mortality ill major burn patients. This study was undertaken to ascertain the
1-'1("torst liat could iJe used to predict the occurrence of inhalation injury in CI

hu in t patient, with a view 10 alerting the burn care providers for a reappraisal
or t ho managc mcnt protocol in this category of patients.
Method: 1\ retrospective st udy of patients managed for burns in 2 years.
Dcscri pt ivt- ,1I1el logistic regression analyses were performed on the following
v.uiablc« 01" patients with burns; age, sex, aetiology, extent of the burns,
Prt'Sl'IlC'(, or absence of inhalation injury and outcome.
Result: One hundred and sixty four patients with a mean (S. D.) age of 25.0
(16.<)) ycar s suffered a total body surface area (TBSA) burn of 35.8';{) (S. D.
26.9). Twenty-seven (16';{.) su stained inhalation injury. Among those who
suffe-red iuhalation , mC<l11(S. D) TI3SA was 50.4% (25.1) while in those
without inhalation injury. mean (S. D) TBSA was 32.9% (26.4). While the
overall rnort ality was 36%, the mortality of patients with inhalation injury was
78"". Of till' variablc s. agc-, sex, aetiology and TBSA, only TBSA could be used
to predict an occurrence of inhalation injury.
Conclusion: Rcason s for the high mortality included lack of facilities for
monitoring blood gasses as well as for ventilatory support and delays in early
skin coverage. A high. index of suspicion and knowledge of the appropriate
management of inhalation injury are important for a good outcome.
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A total of 164 cases were analysed,
compnsmg 109 males and 55
females (M: F = 2: 1). The nge range
was 0.2 - 80 years (mean 25.0 ±16.9
years). There were 42 children aged
~10 years (M: F = 4:3). Table 1 is a
cross tabulation of age group and
aetiology. In children, dry heat was
a 1110.r(' important cause or burns
than scalds. The mean (S. D) total
body surface mea (TBSA) burnt was
35.8 % (26.9':.{,).Among those who
suffered inhalation injury, mean (S.
0) TI3S1\was 50A'~;, (25. J%) while in
those without inhalation ll1Jury.
mean (S. I)) TBSA was 32.9%
(26A'1.,). Twcntv-seven (J 6': ())
patients suffered inhalation InjUry.
Twenty-one of these (78'X,) patients
succumbed 10 the injury. Patients
who had no inhalation injury had
28% mortality. The overall mortality
was 36%. Thc LA50 value (the burn
size that is lethal in sax, of all
patients injured) was 68% while in
thosc wi th inhalation inju ry: the LA
50 was 53%. The binary logistic
regression in table 2 shows that of
all the variables considered (age, sex.

Results

few hours after burns. The data was
analysed using SPSS-9 for Windows
statistical package. frequency,
descriptive and cross tabulations
was obtained as well as a binary
logistic regression for predicting
occurrencc of inhalation UlJury.
Level of st at istical signi 11(,<111('(' W;1S

taken to be P <0.05.

Paticn t s who sustained thermal
injury ,111(\ were managed by the
Division of Plastic Surgery,
Department of Surgery and the
Department of Anaesthesia,
University College Hospital, lbadan,
Nigeria in the period .January 1998 -
October 2000 were retrospectively
st udicd. 1\ diagnosis of inhalation
injury was made on the clinical oasis
of stridor, hoarse nc ss, circumoral
burn and tachypnoea OCCUlTmga

Patients and Methods

Inhalation injury is one of the
prominent determinants of mortality
in major burn patients. The
multitude of respiratory
complications caused by smoke
inhalation, cutaneous burns and
their treatment epitomize the clinical
challenge. which confronts burn care
providers today. Early diagnosis of
inhalation injury and prevention or
treatment of t ho associated life
threatening complications is
necessary to decrease the morbidity
<111f1 mortality related to inhalation
injury. With improvements in the
Iluicl management of cutaneous
burns without inhalation injury,
mortality has steadily reduced but
wi th added inhalation injury
outcome is increasingly dismal. The
mortality in pat icn ts who have
suxtaincd (Ill inhalation injury is
variously reported to be 19'1';,- 84'1.,.
I.' This is ,I report of burn patients
with in.halat iori injury managed in
11>;1(1;111. Nigc ria.

Introduction

51 Inhalation Injury in Burns Patients. I. O. Adigun et al.



The Nigerian Journal of Surgical Research Volume 3 Number 2 June 2001

increased the incidence. The
mortality of 78'/,;. falls within the
range of 19'~I,. - 84'Yc. reported in
literature. I . .' Inhalation injury has
been the main factor responsible for
mortality in thermally injured
patierit s' being one of the three
implicated factors identified by
Merrell et al' mid Zawacki et ale, In a
recent report, Nottet et al- noted a
six-fold increase in mortality from
skin burns when there is associated

Tile incidence 01 16'~';,of inhalation
injury is similar to the 2.5'1.. - 21'1..
reported by others.: i\lthough our
di,lgnosis of inhalation injury was
mainly clinical, ariel therefore an
uudcrcstirnat ion, the 16'1..incidence
is stili high. In the developed world,
Ihe use of Iibreoptic bronchoscopy­
III paticn ts suspected of having
inhalation injury has to some extent

Discussion

Dependent Variable - Inhalation Injury
• Significant p-valuc

0.439
0.256
0.498
0.004.

Significance (p-value)________ =~~~~~.£_~~L_ __

Age
~('x
/\ct iology
TBSA GUrJ1S

Variable-

Table 2: Binary Logistic Regression

0:;10 15 21 4 1 1 42
>10 5 89 22 1 5 122

Tot;11 20 I ]0 26 2 6 164......"'....".."..."....,.. ........."."...~..........~"'"""""",."..,..,.~~ ...~.....................,.......-......

Srald Dry Heat Friction Electrical Chemical

Aet_i()1ogy_()_f B~l_l:ly:; _I9.~~..(')I,.) _.._,I\_gc:JY_l:?l _

ofoccurrenceto predict the
inhalation injury.

Table 1. Age and Aetiology of Bums

aetiology and total bodv surface
area). only Ihe TI3SA could be used
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mjury but from inhalation of the
toxic products of combustion, 'I

including carbon monoxide <mel
cY811ic1e.Carbon monoxide strongly
combine' with haemoglobin causing
impaired oxygen transport, while
cyanide paralyses mitochondrial
respiration by binding reversibly
with cytochrome oxidase to stop
oxidative phosphorylation. Thus
inhalation of both gases increase
tissue hypoxia and acidosis. iii

A high index of suspicion for
inhalation injury is necessary [0

avoid missed injuries. A history of
closed space smoke exposure IS

common among patients with
inhalation injury, 8S is concurrent
cutaneous burn injury. Stridor,
hoarseness, facial and circu moral
burn and t achypnoea occurring few
hours after burn injury cu-epointers
to the diagnos is. Confused or
aggressive behaviour may be clue to
cerebral hypoxia and should not
always be attributed to pain. The
specificity of the clinical features in a
patient with inhalation injury is
poor, hence the importance of fibre
optic bronchoscopy I I and
intravenous xenoll-133 ventilation
scanning in establishing diagnosis.
Despite the lack of specific
interventions, assiduous supportive
care IS essential to decreasing
morbidity and mortality resulting
from the injury and this follows the
standard principle of management of
trauma and burn patients. First. the
patient must be removed frorn the
danger area, rapid assessmen t made
and if necessary_ life-support
measures instituted. A parent airway
must 1)(' secured early especially in

inhalation injury. In 1990, Sobel et
ali lamented tbe little progress in
reducing the mortality associated
with inhalation injury. This concern
is expressed in the background of
the significant lv improved outcome
achieved in non-inhalation burn
management facilitated by advances
in flu id resuscitation. nutrition and
burn wound care. Since then, with
the vigorous applicat ion of new
advances in critical care, modest
improvcrnr-nts 111 outcome of
inhalation injury have been
rcporrcd."- K

The pathophysiologic changes
that occur in both the upper and
lower airways of patients with
inhalaiion inju rv with the associated
respiratory complications account for
the pcrsistr-nt poor outcome. In
most cascs. damage to the upper
,111dlower airways is the result of
chemical injury from the products of
cornbusuon, such as ammonia,
nitrogen dioxide, sulphur dioxide
and chlorine. These irritate and
damage the mucosa, and cause
oedema and airway obstruction. In
the pu lrnonarv area, there is CUl

increase in lymphatic 110wand extra
vascular water." This is the result of
the release of neuropepticles
(substance P and calcitonin gene­
related pcpt ides) when the irritants
in smoke (acrolein, aldehydes, free
radicals) stimulate the sensory
nerves of the airway The ultimate
sequel to these changes is increased
.urway resistnncc, reduced
compliance and hypoxacrnia in the
immediate post burn period.

Approxirnatclv 8U'i, of fire­
related death results not from burn
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Despite the joint efforts of plastic
surgeons, the anaesthetists,
physiotherapists and nurses in the
management of our patients, we still
recorded 78<Yomortality. This is
rather high and can be improved
upon. The public should be educated
on the need for immediate
evacuation of patients from the
source of the injury and the
immediate transfer to the nearest
hospital. Oxygen by facemask or
nasal catheter must be given to the
patient while on transit to the
hospitalr-' and while awaiting the
insertion of nasotracheal tube. A
high index of suspicion and a
thorough knowledge of the
appropriate management of smoke
inhalation victims are essential in
assuring a good outcome. Facilities
for monitoring blood gasses as well
as for ventilatory support should be
acquired. Finally, concomitant early
skin coverage will ensure reduction
of septic complications.

upper airway burn when respiratory
obstruction may develop rapidly.

In Nigeria, there are no
rescue teams and the patients do not
receive any form of oxygenation
before arriving in hospital. Except
for the very mild inhalation injury,
most of our patients are moved to
the intensive care unit after review
by the plastic surgical and
anaesthetic registrar where they are
intubated to maintain the airway
and also administer oxygen. We do
not delay because subsequent
oedema may prevent intubation. The
head of the bed is elevated to 30u to
help decrease airway oedema and
mirurmze pressure from abdominal
contents, which may limit
diaphragmatic excursion.
Circumferential full thickness burns
of the thorax, when present requires
escharotomies. Therapeutic coughing
chest physiotherapy and early
ambulation are encouraged in the
management of these patients.
Appropriate and adequate fluid
resuscitation 1S given to avoid
hypovolaemic shock, renal failure,
and death in the early post burn
period. We use the Parkland
formula to calculate the amount of
fluid to be given; crystalloids such as
Ringers Lactate solution and normal
saline are administered and
adequacy of fluid resuscitation
monitored by the urinary output.
Inhalation injury increases the fluid
resuscitation requirements of
patients with burn injury by 40-75%
in the first 24 hours. 1'2 Broad­
spectrum prophylactic antibiotics are
commenced before transfer to the
intensive care unit.
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