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ABSTRACT: Burn injury is a major trauma which range from minor burns to major burns. Burns are the fourth
most common type of trauma worldwide. Major burns have been known to have fatal outcomes. Hence, the objective
of this paper was to evaluate the impact of inhalation injury on burn outcome and challenges of burn care in selected
adult major burns patients treated at a Tertiary Institutional Teaching Hospital in Benin, City Edo State, Nigeria over
a 12 months period using sixty patients of 28 males and 32 females with a male to female ratio of 1; 1.14. Upon
patients’ arrival, they were resuscitated. The burn size and the burn depth were estimated. Burn size was estimated
using The Lund and Browder chart. The depth of the burn was assessed clinically. These were documented in charts
and graphs. Thirty two patients (53.3%) presented in the hospital within 4 hours of burns. Seven patients (11.7%)
presented between 5-8hours while 21(35.0%) presented after 8hours. Mortality rate was more in patients with
inhalation injury (62.5%) as compared to those without (14.3%). This finding was found to be statistically significant
(P < 0.001). Flame burn accounted for the highest aetiological agent with Kerosene explosions as the commonest
cause. In conclusion, flame burns were the commonest aetiological factors in burns. Inhalation injury was a
significant risk for death in patients with major burns.
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Burn injury is a major trauma. It ranges from minor
and superficial burns to very extensive and full

organ support, have improved the chances of survival
in burn patients (Baxter and Shires, 1968) and

thickness burns affecting a large body surface area
(Klein, 2014). Major burns affect every organ of the
body with the skin being the largest organ affected
(Michael and Sudip, 2008). Historically, severe burns
have been known to have fatal outcome. Prompt
resuscitation measures, as well as early burn wound
excision and skin grafting, improved ventilatory and
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(Jonathan et al., 2015). Burns are the fourth most
common type of trauma worldwide, after vehicular
crashes, falls, and injuries resulting from interpersonal
violence. (World Health Organization, Geneva 2008).
A large proportion of patients with burns live in low to
middle income countries in about 90 percent of cases.
These regions lack the basic infrastructure and


mailto:oguekhian@gmail.com
https://www.bioline.org.br/ja
mailto:oguekhian@gmail.com
mailto:faithelimian@gmail.com
https://orcid.org/0009-0008-4428-139X
https://dx.doi.org/10.4314/jasem.v28i8.13
https://creativecommons.org/licenses/by/4.0/
https://www.ajol.info/index.php/jasem
https://www.ajol.info/index.php/jasem

Impact of Inhalation Injury on Burn Outcome and Challenges of Burn Care....

facilities needed to prevent burns (Murray and Lopez,
2006) and (Peck and Pressman, 2013). Cooking is the
commonest activity associated with burn injuries
occurring in the domestic setting (Center for Disease
Control, 2008) and (Attia, 1997). Burns in the
paediatric age group occur commonly in the home
setting in about 84 percent of cases. Of these cases,
about 80 percent of the children are usually
unsupervised by parents and scald is commonest in
this age group (Forjuoh, 2006) and (Rossi et al., 1998).
Adult burns can occur at home, outdoors or at work.
Adult females commonly sustain their burns at home,
while burns in adult males are associated with
occupational exposure (Hemeda et al., 2003) and
(Davies, 1990). While majority of burns are minor and
may require outpatient treatment: major burns defined
as partial thickness burns greater than 15% and 10%
of Total Body Surface Area for adult and children
respectively or full thickness burns greater than 7.5%
and 5% for adult and children respectively, will
require admission into a burn centre. Patients who
suffered burns to special areas like facial burns, burns
to the hands, feet, genitalia, perineum, burns across
major joints, electrical burns, chemical burns and
inhalation injury will require in-patient care in a burn
centre (Akpuaka, 2009). In addition, patients with
significant co-morbidities will be candidates for
hospital care (Janzekovic, 1970).

Major burn carries high mortality and morbidity.
Hence the need to document our experiences with burn
cares. The objective of this study is to highlight the
impact of inhalation injury on burn outcome and also
outline the challenges of burn care in a poor resource
setting.

MATERIALS AND METHODS

Sample Collection: The study population was drawn
from adult patients admitted into the Burns ward and
the Burns intensive care unit of University of Benin
Teaching Hospital (U.B.T.H.). These patients were
persons who suffered major burns necessitating
admission. This was a cross sectional prospective
study of 60 adult patients who suffered major burns
and consented to the study. This involved the
evaluation of patients managed for major burn and the
evaluation of the outcome over a 12 months period
(February 2019 to January 2020).

Sample size was computed using Fischer’s formula
(Fisher et al., 1970).
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Where Z = standard normal deviation usually set at
1.96 (which corresponds to 95% confidence level)

There was no data on prevalence of burn in Benin City.
Hence, it was calculated using the total number of
trauma and burn patients treated in University of
Benin Teaching Hospital (U.B.T.H.), Benin City, in
2015.

TNBP
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Where TNBP = total number of burn patient treated in
UBTH in 2015; TNTP = total number of truma
patients treated in UBTH in 2015; p = 105/2610; p =
0.04 (prevalence of burns in U.B.T.H. for 2015); q is
defined as 1-p, where p is prevalence; d = degree of
accuracy desired (usually set at 0.05).

q=1-p=096 (3)

1.962x 0.96 x 0.04
n=

=554 (4)

0.0
Attrition of about 10% was added to make the total
size 60 patients.

Ethical clearance was obtained from the Ethics
Committee of the University of Benin Teaching
Hospital.

This study involved patients admitted into the burns
ward and intensive care unit for major burns. This
included adult male and female patients of 18 years to
65years. Upon patients’ arrival at the emergency, they
were resuscitated.

The burn size and the burn depth were estimated. Burn
size was estimated using The Lund and Browder chart.
The depth of the burn was assessed clinically by the
burn wound appearance, capillary blanching and refill,
as well as burn wound sensitivity to light touch and
pinprick. The serum C - reactive protein (CRP) was
assayed for. These were documented in charts and
graphs.

RESULTS AND DISCUSSION

Sixty patients were studied. This included 28 males
(46.7%) and 32 females (53.3%) with a male to female
ratio of 1; 1.14. Thirty one percent of these patients
were from Edo ethnicity 31(51.7%) Igbos 12(20.0%),
Yorubas were 11.6%. thirty four patients (56.7%) of
the patients had Tertiary educational level, 27 patients
(45%) had secondary education and 5 (8.3%) had
primary education as shown in table 1 . Thirty two
patents (53.3%), presented in the hospital within 4
hours of burns. Seven patients (11.7%) had a
presentation interval of between 5-8hours while
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21(35.0%) presented after 8hours. The mean
presentation interval is 7hours, 20 minutes.

Table 1: Showing Patients’ Bio data (n = 60)

2369

27(45.0%) spent less than 10days on admission
whereas 13(21.7%) of the cases spent over 30days on

admission as shown in table 2.
Table 2: Showing history relating to the burns incidence (n = 60)

Variables Tenets Frequency  Percent Variables Tenets Frequency  Percent
Sex Male 28 46.7 Presentation 1-4hours 32 53.3
Female 32 53.3 interval
5-8hours 7 11.7
Ethnicity Edo 31 51.7 >8hours 21 35
lbo 12 20.0 Mean + SD = 7:20
Yoruba 7 11.6 + 42.50 hours
Others 10 16.7
Site Home 50 83.3
Occupation Civil Servant 22 36.7 Work 6 10.0
Trader 6 10.0 Road 4 6.7
Student 10 16.7
Others 22 36.7 Environment Enclosed 41 68.3
Not enclosed 19 31.7
Marital status ~ Single 23 38.3
Married 34 56.7 Duration of < 10days 27 5.0
Cohabiting 1 1.7 Stay ’
Widowed 2 3.3 10-20days 17 28.3
21-30days 3 5.0
Educational Primary 5 83 >30days 13 21.7
level ' Mean = SD =19.83
Secondary 27 45.0 +20.013
Tertiary 28 46.7
Pre-hospital Eggs 3 50
The commonest site of burn was at home 50(83.3%), care Eaas and 10 16.7
% of the burns were occupation related with 4 9gs and water '
10% of the bu p Water 22 36.7
patients (6.7%) who were caught up in flames while Honey poured on 50
walking on the road. Majority of the patients the wound '
41(68.3%) had burns in an enclosed environment. The (N)Elhers ﬁ igg

commonest pre-hospital treatment was pouring of
water on the burnt area 22(36.7%) while 10(16.7%)
uses both water and raw eggs and 11 (18.3%) had
honey poured on their burn wound. None of the patient
had response from a formal emergency service
provider prior to presentation at the hospital as shown
in table 2. The mean + SD duration of stay on
admission is 19.83 + 20.013. Most of the cases

The commonest aetiologic agent for burns injury was
from kerosene explosion 21(35.0%) followed by gas
explosion 20(33.3%). Petrol explosion accounted for
18.3%, with hot water /scald 6(10.0%) and corrosive
chemicals 2(3.3%) a showed n figure 2. Overall, flame
burn as an Aetiological agent, accounted for 86.6% of
the total burns

35 -
M Frequency
30 -
M Percent
25 -
20 -
15 ~
10 -
5 -
O /z T T T T Iz
Flame Flame (gas Flame Hot water Corrosive
(kerosene) cylinder) (petrol) scald chemical
Explosion Explosion Explosion

Fig.1: Showing aetiological agents
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Table 3: Mean TBSA/DEPTH Values

Body parts BSA (%) FT SPT DPT
Mean + SD Freq. (%) Freq. (%) Freq. (%)
Head and neck 4.5 +5.43 7(11.7) 27(45.0) 16(26.7)
RUL 55+2.03 22(36.7) 15(25.0) 23(38.3)
LUL 47+2.95 16(26.7) 16(26.7) 20(33.3)
AT 6.3+6.15 21(35.0) 11(18.3) 14(23.3)
PT 5.2 £6.56 15(25.0) 6(10.0) 7(11.7)
Perineum 0.03+0.18 Nil Nil 2(3.3)
RLL 7.02+6.12 19(31.7) 10(16.7) 16(26.7)
LLL 7.0 +£6.47 19(31.7) 11(18.3) 12(20.0)
Total 38.9+2224  24(38.3) 15(25.0) 21(35.0)

Key: RUL (right upper limb), LUL (left upper limb, AT (anterior trunk), PT (posterior trunk), RLL (right lower limb) and LLL (left lower
limb).

More patients suffered full thickness and deep dermal
burns in the right upper limbs when compared to the
left upper limb as shown in table 3. There was higher
percentage of burns involving the anterior trunk (6.3 £
6.15) with more of full thickness and deep dermal
burns as compared to the posterior trunk (table 3).

Patients with past history of diabetics have more
mortality rate (50.0%). Also, mortality rate increases
with increasing presentation interval. However, none
of the above relationships were statistically
significant. Furthermore, mortality rate was more
among those who sustained burn injury in an enclosed
environment (48.8%) as against ((21.1%) from non-
enclosed environment. Similarly, mortality rate was
more among those who suffered from Inhalation injury

(62.5%) as compare to those that did not (14.3%). Both
findings were found to be statistically significant at (P
= 0.041) and (P < 0.001) respectively (table 4). The
mean CRP levels of patients with inhalation injury
were higher than those without inhalation injuries at
p—value of 0.460 (table 5). The mean body surface area
burns plus standard deviation = 38.9 + 22.24. There
were larger burn sizes in the female patients when
compared to males (figure 2). However, this was not
statistically significant. Mortality was more among
female (43.7%) compare to male (35.7%). There was
increase in mortality rates with increasing age, but this
was no statistically significant (table 4). The mortality
was more among the female patients 14(43.7%). This
was however, not statistically significant.

Table 4: showing the relationship between some variables and outcome

Variable Tenets Outcome Total df N P- value
Well (%)  Death (%)
Male 18(64.3) 10(35.7) 28(100) .
Sex Female 18(56.3) 14(43.7) 32(100) 1 402 .526
< 20years 2(50.0) 2(50.0) 4(100)
20 -40years 20(67.0) 9(33.0) 29(100)
Age group  40-60years 13(50.0) 13(50.0) 26(100) 3 2.888 409
> 60years 1(100) 0(0) 1(100)
Flame (kerosene) Explosion 11(52.4) 10(47.6) 21(100)
Flame (gas cylinder) Explosion 12(60.0) 8(40.0) 20(1000
Agent Flame (petrol) Explosion 6(54.5) 5(55.5) 11(100)
Corrosive chemical 1(50.0) 1(50.0) 2(100)
Hot water scald 6(100) 0(0) 6(100) 4 4.728 .316
Environm  Enclosed 21(51.2) 20(48.8) 41100)
ent Not enclosed 15(78.9) 4(21.1) 19(100) 1 4.159 .041*
Inhalation  Yes 12(37.5) 20(62.5) 32(100)
injury No 24(85.7)  4(14.3) 28(100) 1 14.464  .000*
Past Hypertension 3(60.0) 2(40.0) 5(100)
medical Diabetic 1(50.0) 1(50.0) 2(100)
History PUD 1(100) 0(0) 1(100)
Epilesptic 1(100) 0(0) 1(100) 4 2.346 672
Nil 29(56.9) 12(43.1) 51(100)
Presentati ~ 1-4hours 22(68.8) 10(31.2) 32(100)
oninterval  5-8hours 4(57.1) 3(42.9) 7(100) 2 .600 741
>8hours 1047.6)  11(524)  21(100)
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Table 5: Relationship between Patients with Inhalation Injuries and Those Without

Mean CRP Level  Inhalation injury Total daf P- value
Yes No
0.1-10 0(0) 1(100) 1(100)
10.1-20 3(37.5) 5(62.5) 8(100) 5 4.651 .460
20.1-30 3(75.0) 1(25.0) 4(100)
30.1-40 1(25.0) 3(75.0) 4(100)
40.1-50 5(71.4) 2(28.6) 7(100)
>50 19(52.8) 17(47.2) 36(100)

B Male ®Female

11

[ <20 20-40

| SIZE OF WOUND |

41-60

Fig.2: comparing burn sizes between male and female burns patients
Note: size of burn wound is in percentage.

Major Burn injury is a cause of disability and death.
The aetiological factors of burns include scald, dry
heat (flame, hot objects), electricity, chemical caustics
and irradiation. Akpuaka, 2009). Studies have shown
that the commonest aetiological factor is flame burn in
the southern part of Nigeria. Studies by Asuquo et al.,
(2008) and Oladele et al., (2018), showed that flame
accounted for 81.3% and 56% respectively of all
patients admitted for major burns. This is similar to
the findings of this study which flame burns from gas,
petrol and kerosene explosions accounted for 86.6% of
the study population. Kerosene explosions were the
commonest cause of flame burns from this work. A
review done by Shehan and Peter (2004), as well as
report from the California burn registry, Bongard et
al., 1985); also corroborated the findings of our work
with flame burns from flames and flammable liquids
as the commonest aetiological agent of burn injuries.
This accounted for 50% and 44.3% respectively. The
higher percentage of patients with flame burns from
our work could be from adulteration of petroleum
products in the Niger delta region of Nigeria, poor
handling of inflammable products and non-adherence
to safety measures for burns prevention. Poor power
supply may also be a contributing factor resulting in
the use of kerosene lantern as well as source of fuel in
residential buildings. Proliferation of illegal refineries
and poorly refined products from these refineries

could be a contributory factor. Scald accounted for
10% of the total study population. This is less than the
results gotten from studies by Oludiran and Umebese
(2009) and Bongard et al., (1985) which had 38.7%
and 24.5% respectively. This may be due to the
exclusion of children from this study, which usually
constitutes the scald injury population. Most studies
reported that more males are affected by burns
(Nthumba, 2016) and (Isiguzo et al., 2020). The report
from the California burn registry puts the male to
female ratio of 2.7: 1 (Shehan and Peter, 2004). The
result from this study had a male to female ratio of
1:1.14. The female preponderance may be due to the
fact that the most of the burns occurred at home and
resulted from cooking with suspected adulterated
kerosene. Culturally in Nigeria, women do most of the
cooking. Larger burn sizes were also noted in female
patients and the mortality in female patients were
higher. However, these associations were not
statistically significant. Early presentation and
resuscitation is vital to patient’s survival. Majority of
the patients (53.3%) presented within 4 hours of burns
while 11.7% presented from 4-8, and the other patients
(35.0%) presented after 8hours with overall
presentation interval is 7hours, 20 minutes. The
findings of this study are similar to the findings of
Abubakar, et al. in which most of the patients
presented within 8 hours of injury (Abubakar et al.,
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2023). However, the large proportion of patients
presenting after 8 hours of burn may be due to the
absence of pre- hospital emergency services and poor
road network which can delay movement of patients.
The commonest pre-hospital treatment received by
patients included was pouring of water on the burnt
surfaces in 36.7%. This was followed by use of honey
and raw eggs. Other substances like sap from plantain
stem, cow urine, engine oil and other substances were
used. Eleven patients (18.3%) patients had no prior
treatment before presenting in the hospital. These
finding were as previously documented in previous
works (Abubakar et al., 2023) and (Nduagubam et al.,
2022). These practices may be due to none availability
of pre-hospital emergency services and lack of
knowledge amongst the general populace on burn
care. Little or no priority is placed on burns care by
government despite the impact on mortality and
morbidity.

Inhalation injury often occur in flame burns especially
in an enclosed environment resulting in inhalation of
noxious gases such as cyanide and carbon monoxide,
particulate matter in the smoke and other
carbonaceous substances You et al., 2014. Majority of
the burns occurred at home with majority of them
(68.3%) in enclosed environment. The patients
managed for inhalation injury were 53% of the study
population. This was higher than that from other
studies which ranged from 14.2% to 30% (Abubakar
etal., 2023) and (Foster and Holmes, 2017). Inhalation
injury was a significant risk for mortality with a p -
value of < 0.001. This figure is higher than that from
other region of the country and beyond due to the
adulteration of kerosene and non-adherence to safety
protocol. The mortality from this study was 40%.
There was higher mortality in females, patients with
co- morbidity and inhalation injuries. This was higher
than figures from other studies (Abubakar et al., 2023
and Odondi et al., 2020). This higher mortality figure
could be due to the higher burn size of the patients in
this study (mean body surface area burns plus standard
deviation = 38.9 + 22.24). Non availability of pre-
hospital care and the use of substances that may be
harmful on the burn wound may also put the patients
at risk. The none availability of adequate facilities to
intubate and ventilate all patients with inhalation
injury may also impact negatively on survival.

Conclusion: In conclusion, flame burns were the
commonest aetiological factors in burns with kerosene
explosion as highest cause of flame burns. No patient
had pre-hospital emergency service/ care. Inhalation
injury was a significant risk for death in patients with
major burns.
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