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Abstract

Original Article

Introduction

Burn injury has a global distribution and contributes to trauma 
mortality and morbidity.[1‑3] There has been a progressive 
decline in admissions and deaths resulting from burn injuries 
in developed countries such as the US and Western Europe[3,4] 
attributable to improved preventive measures, improved 
resuscitation and critical care, and better management of burn 
wounds.[5,6]

The LA50 for burns which is the total burn surface area (TBSA) 
at which 50% of victims died, of 98% has been reported in 
children in the US.[7,8] However, in most developing countries 
including Nigeria, the mortality and morbidity arising from 
burn injuries remain high with many studies in the region 
reporting LA50 in the range of 30%–35%.[2,9‑12]

The reported poor outcomes in sub‑Saharan Africa have been 
attributed to lack of pre‑hospital care, delay in presentation to 
hospital, unorganised approach to initial and later burns to care in 

the region and lack of human and material resources.[13‑15] Poverty 
and ignorance contribute to a great extent the outcome of burns 
in the region as many of the victims and their families are often 
not able to afford the care for burns even when such treatment is 
available.[13,14] Furthermore, some persisting cultural beliefs and 
traditional practices such as pouring raw egg on burn wounds, 
application of common salt on burnt skin, application of saps 
from special trees and vegetables on burn wounds, application of 
palm kernel oil and petroleum‑based engine oils and lubricants on 
burnt surfaces influence the outcome.[16‑18] Cases of ‘Deliberate 
burns’, especially in children as a treatment for febrile convulsion 
and other conditions had been reported incidentally from the 
same city with the current study.[19]
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Some worrisome trends in the pattern of burns in Nigeria, 
especially in the Niger Delta region, in the recent time, is the 
prevalence of flame burns arising from burn disasters from 
explosions from petroleum pipeline vandalisation, crashes 
involving petroleum‑laden trucks and the use of contaminated 
petroleum products, especially kerosene which appear to have 
persisted in the region.[20‑25] Burns resulting from such practices 
are often severe and usually involve multiple casualties and 
sometimes the whole family when it occurs in the domestic 
setting.[22,23]

This study aims to highlight the pattern of presentation, care 
and outcome of injuries from burns from a regional trauma 
registry in Port Harcourt, Nigeria.

Methods

Retrospective evaluation of data of burn injuries from an 
on‑going regional trauma registry prospectively collected 
involving different hospitals in Port Harcourt, Nigeria 
between January 2007 and December 2013 was undertaken. 
The study was approved by the Management and the Ethical 
Review Committee of the International Centre for Advanced 
Medical Care and Development who are the developers of the 
registry. Since this study was designed as an observational 
survey without direct intervention or interaction with the 
patients, waiver for informed consent from the patients was 
obtained. However, the patients’ identity remained confidential 
throughout the study. Data of burns subset were extracted from 
the registry and analysed to establish the demographic pattern, 
pattern of presentation of burn injuries, treatment offered and 
outcome.

Data were managed and analysed using IBM SPSS Statistics 
for Windows Version 20.0 (IBM Corp., Armonk, NY, USA). 
Descriptive statistics are presented as proportions and 
percentages as well as by the use of appropriate scientific 
figures. Chi‑square was used to test for statistical significance 
for observed differences for categorical variables and 
association between mortality and TBSA was determined 
with correlation analysis as considered appropriate. Values of 
P < 0.05 were accepted as statistically significant.

Results

During the 7‑year period under evaluation, a total of 601 cases 
of burns were recorded. There were 390 males (64.9%) and 
211 females (35.1%) giving a male‑to‑female ratio of 1.9:1. 
The age distribution showed that the modal age group for 
burns was (20–29) years, n = 223 (37.1%), closely followed by 
persons aged between 30 years and 39 years n = 158, (26.3%). 
Children, <10 years made up 18% (n = 108) of the cases while 
persons older than 50 years were 2.7% (n = 16). The mean age 
of the patients was 26.8 ± 22.8 years [Figure 1].

The most prevalent cause of burns among observed 
patients was petroleum products explosions in domestic 
settings, at workplaces, following crashes with secondary 
fire outbreak and from improper handling of petroleum 

Table 1: Cause of burns

Cause Frequency (%)
Petroleum product explosions 333 (55.3)

Petroleum tanker/pipeline explosions 268 (44.6)
Domestic explosions 50 (8.3)
Workplace explosions 15 (2.5)

Road traffic crashes 50 (8.3)
Other domestic accidents 80 (13.3)
Industrial accidents 16 (2.7)
Falls with friction burns 10 (1.7)
Assault/arson 20 (3.4)
Others 42 (7.0)
Total 601 (100)
χ2=529.883; P<0.0001

products (n = 333, [55.4%]), burns following motor vehicular 
crashes contributed 8.3% of the cases (n = 50) [Table 1].

Flame burns were the most common type recorded 
(n  =  381  [63.4%]) followed by scalds  (n  =  90  [16.0%]), 
whereas 150 persons  (19.9%) had associated inhalational 
burns [Table 2].

One hundred and fifty patients  (25%) had associated 
inhalational burns.

The TBSA of the body was calculated using the Wallace 
rule of Nines[26] for adult patients and in some instances, 
the Lund and Browder Chart[27] for the paediatric patients. 
One hundred and eighty‑eight patients  (31.3%) had minor 

Table 2: Types of burns

Type Frequency (%)
Flame 381 (63.4)
Scald 90 (15.0)
Frictional burns 48 (8.0)
Contact burns 32 (5.3)
Electric burns 30 (5.0)
Chemical burns 20 (3.3)
Total 601 (100)
χ2=725.216; P<0.001
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Figure 1: Age distribution of patients with burns
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frequency of petroleum products explosions. Whereas 
burns from scald remain a significant problem among 
children <10 years, several episodes of explosion resulting 
in burn mass casualties in Nigeria involving children and 
young adults have been recorded,[29,30] especially when such 
incidents occur in domestic settings. The continuing public 
power failure and recurrent scarcity of petroleum products 
encourage families to store petroleum products inappropriately 
at home and workplaces, which increase the hazard of burns 
at homes and workplaces. Other forms of petroleum product 
explosions often follow petroleum pipeline vandalisation, 
misadventure from burst petroleum pipelines, explosions from 
overturned trucks laden with petroleum products and the use 
of adulterated petroleum products such as domestic kerosene 
for domestic purposes.[29,30] The adulteration of such petroleum 
products often with lighter products, alter the flashpoints of 
the product and lower the ignition points.[31] A report from 
Calabar, another urban city in the Niger Delta of Nigeria, 
confirmed that 81.3%, (n = 48) of the burn cases were flame 
burns mainly from petrol and kerosene explosions.[25] Some 

burns with TBSA  <10% while more than half of the 
patients (n = 316 [53.6%]) had severe burns with TBSA higher 
than 20%.

The median interval to presentation from the time of the 
incident was 2 h with the range between 5 min and 2 weeks. It 
was observed that all the patients with burns were resuscitated 
using the Parklands formula while burn wounds were treated 
with repeated wound dressings followed by delayed split‑skin 
grafting (SSG) after separation of the burn eschar for some of 
the patients. None of the patients had early wound excision 
and skin grafting. The median duration of hospitalisation of 
survivors was 19 days (range = [1–374] days, inter‑quartile 
range [IQR] = 22 days) while median duration of hospitalisation 
for the patients that died was 8 days (range = [1–192] days, 
IQR = 10.5 days). The mean duration of hospitalisation for 
survivors was 15 days ± 22 days while that for the dead patients 
6 days ± 9 days [Table 3].

The common early complications observed included, 
fluid and electrolyte derangements  (n  =  280  [46.6%]), 
sepsis  (n   =  240  [39.9%]), multiple organ failure 
(n  =  154  [25.6%]) while late complications among 
survivors included abnormal scarring (n = 189 [31.4%]) and 
contractures (n = 85 [14.1%]), [Tables 4].

The overall crude mortality was 33.9% (n = 204), and the case 
fatality showed that all the patients with burns over 60% TBSA 
died. The calculated LA50 was approximately 42% [Table 5].

Discussion

It is well known that most deaths (95%) related to fire burns 
occur in developing countries with Africa contributing up to 
25% of such numbers.[21] This study also showed that the young 
adult males who usually are the breadwinner of the family 
and economic livewire of the nation were the most commonly 
affected. The findings of this study corroborated the results 
from other studies[10,12] but showed a shift from an earlier trend 
in the distribution of burns reported in the same region about 
two and a half decades ago which showed children <10 years 
to be the most affected.[9] Studies from various parts of 
sub‑Saharan Africa confirm this changing trend[2,28] in the 
pattern of burns distribution. The rising trend of flame burns 
may not be unconnected to the frequent petroleum product 
explosions resulting from improper handling of such products, 
increasing the incidence of petroleum pipeline vandalisation, 
especially in the Niger Delta where this study was undertaken 
and adulteration of domestic kerosene which often has been 
fingered in the aetiology of kerosene stove explosions.[24,25] In 
one of the cases of burn disaster and mass casualty over 250 
persons were involved of which about 225 persons died from a 
community attempting to fetch petroleum product from a fallen 
truck r laden with the premium motor spirit in Rivers State, 
Nigeria where this study was undertaken. Such occurrences 
are now becoming frequent.

This observed predominance of flame burns over scald in 
this study (P < 0.001) may have been due to the increasing 

Table 3: Duration of hospitalisation (length of stay)

Length of hospitalisation Survived patients Dead patients
Median LOS (days) 8 191
Range (days) 191 (1‑192) 373 (1‑374)
Inter‑quartile range (days) 10.5 22
LOS: Length of stay

Table 4: Complications of burns

Complications Frequency (%)
Fluid and electrolyte derangement 280 (46.6)
Sepsis 240 (39.9)
Multiple organ dysfunction/failures 154 (25.6)
Amputation 23 (3.8)
Abnormal scarring 184 (31.4)
Contractures 81 (14.1)
Some patients had multiple complications

Table 5: Relationships between percentage total burn 
surface area and mortality

Percentage TBSA Numbers of patients Mortality (%)
<10 188 3 (1.6)
10‑20 97 13 (13.4)
21‑30 101 15 (14.9)
31‑40 67 33 (49.2)
41‑50 36 30 (83.3)
51‑60 28 26 (92.9)
61‑70 32 32 (100)
71‑80 24 24 (100)
81‑90 18 18 (100)
91‑100 10 10 (100)
Total 601 204 (33.9)
Spearman’s correlation R=0.9692, P<0.0001, LA50 = 42%. TBSA: Total 
burn surface area
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authors have attributed the tendency to adulterate petroleum 
product or vandalise petroleum product pipelines to poverty, 
criminality and sheer greed of some unscrupulous persons.[22,23]

The perennial failure in the public power supply in the 
country and recurrent scarcity of petroleum products has led 
to the proliferation of electricity generating sets at homes 
and business premises and encourages families to store such 
petroleum products in odd places thus increasing the hazard of 
burns at homes and business premises. This practice often led 
to domestic fire outbreaks and a higher risk of burn injury.[30] 
Occasional misadventures from accidental burn disasters 
involving trucks laden with petroleum products have been 
recorded from various parts of sub‑Saharan Africa including 
Nigeria.[14,15,30‑32] Cases of fully loaded commuter buses going 
up in flames following collision had been recorded.[33]

A good number of the patients presented with severe 
burns with TBSA  >20% and about 20% of the patients 
had associated inhalational burns. These patterns are often 
related to the aetiology which is mainly from explosions 
of petroleum products resulting in flame burns with an 
associated inhalational injury, especially when the incident 
occurred in enclosed spaces such as in domestic settings.[15,22] 
Agbenorku et al. had earlier shown that about 90% of patients 
from petroleum‑related fire disaster had burned with TBSA 
higher than 30%.[15] Other studies from other parts of Nigeria 
also confirm this pattern.[2,22]

Despite poorly organised pre‑hospital care in the country, most 
of the patients with severe burns arrived early (within 8 h of 
injury) to the hospital. Similar findings had been reported by 
other authors in various studies from in the country and other 
parts of sub‑Saharan Africa.[2,14] This pattern of response may 
be attributable to the public perception of burns in the region 
especially when extensive as a devastating injury with the 
often poor outcome.

Most of the patients in this study were treated using 
conservative methods with fluid resuscitation, repeated wound 
dressing until the burn eschar separated from the wound bed 
when delayed SSG was done. None of the patients had early 
wound excision and wound cover which has been attributed 
as one of the reasons for improved survival from burns in 
the developed countries.[3,5] The none‑excision is a common 
practice reported in other studies on burn injury in the 
region.[9,10,12] This practice has been attributed to the lack of 
skin substitutes required to cover the wound after early wound 
excision.[10,12] Since the new skin substitutes are readily not 
affordable by the majority of the patients, active intervention 
by various tiers of government organised private sector and 
well‑meaning individuals by way of support to fund burn care 
may help to improve the outcome of burn injuries in the region. 
Enhanced availability of some of the material required for 
optimal burn care will undoubtedly enhance the result of burns 
in the region. Improved availability of materials and broader 
coverage of the universal health insurance in the country will 
positively impact on the outcome of burns.

The observed median duration of hospitalisation of 8 days 
among the patients that died suggests that a good number 
of these patients with significant burns may have died from 
complications of inadequate resuscitation, either under 
resuscitation or over resuscitation and limited intensive care 
during the early phase of burns[12] or as a result of the severity 
of the burn injury. Other studies show that most deaths from 
burns in sub‑Saharan Africa follow similar trends as most 
trauma deaths in the region.[34] The burn patients in ‘Africa die 
of two general causes: early deaths as a result of burn shock or 
late deaths as a result of sepsis and multiple organ failures’.[35] 
Be that as it may, the extents of injuries following petroleum 
product explosions are often much and usually non‑survivable, 
especially in the face of limited resources for burn care.

The observed crude mortality from this study (33.9%) is similar 
to that reported by other studies across Nigeria and sub‑Saharan 
Africa.[2,9‑11] However, the case fatality pattern showed 
significant mortality in patients with burns with TBSA higher 
than 30% (P < 0.05) with a strong correlation between the TBSA 
and the case fatality (ρ =0.969). In fact, almost all the patients 
with TBSA >50% died with the LA50 approximated to 42%. 
This finding was similar to an earlier report in the same city 
about two and a half decade from this period under study where 
the majority of the patients with burns over 50% died.[9] The 
use of crude mortality to access the quality of burn care of a 
system may be misleading as such benchmark may not account 
for the diversity in the severity of burn injuries. The adoption of 
LA50 in this study ensured that a standard criterion was used 
to benchmark outcome. Such criterion allows for comparison 
between centres, regions and systems.

The observed crude mortality in this study is similar to but 
slightly improved results earlier reported from various other 
centres in Nigeria i.e., Enugu,[12] Lagos[10] Irrua,[36] Zaria,[2] 
Ghana,[15] Cote d’Ivoire[29] and India[37] with the LA50 reported 
from these studies still in the region of 30%. This range is 
similar to the figure observed in most developed countries in 
the seventies,[5] and a far cry from the figures presently reported 
from most developed countries.[2,3,5,9] In the study from Enugu, 
Olaitan and Jiburum recorded crude mortality of 20%, n = 57 
with about 93% of the deaths arising from flame burns. The 
decline in the mortality from burns observed in the developed 
countries have been attributed to the promulgation of effective 
prevention programmes,[38] advances in pre‑hospital care and 
improvements in early burns and intensive care in well‑equipped 
burn centres.[35] Other reasons include early excision of burn 
wound and wound cover and use of newer skin substitutes.[5] 
Besides, because of rapid intervention in the rescue and treatment 
of burn victims in most developed nations, the severity of burns 
in such climes are often not as severe as those in the developing 
countries. This influences the outcome of treatment.

The common complications recorded in this study included fluid 
and electrolyte imbalance (n = 280), sepsis (n = 240), multiple 
organ dysfunctions and failure  (n = 154) which contributed 
to the recorded mortality. These complications were direct 
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and indirect consequences of inadequate resuscitation and 
improper wound care which also contributed to the prolonged 
hospitalisation observed among survivors with less severe 
burns. Other complications observed among survivors included 
wound contractures (n = 184), scars and loss of function (n = 81) 
which is a reflection of the quality of care initial survivors of 
burn receive in the region. Improvements in the quality of burn 
wound care have been shown to reduce these complications.[5,35]

Conclusion

Burns are still a common problem in Port Harcourt, Nigeria 
and contribute significantly to mortality and morbidity arising 
from trauma in the region. Whereas there is a changing pattern 
in the aetiology, severity and the distribution of burn injuries 
seen in the region, the outcome of burns in the region has 
not improved remarkably over the period. In the presence of 
limited human and material resources required for optimal 
care for burns, prevention programmes for burns may be the 
pragmatic approach to reducing the mortality and morbidity 
arising from burns in the region. Emphases should also be 
directed at training various levels of medical and support 
personnel in modern burns care, and provision of appropriate 
funding of centres capable of providing quality burns care.
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