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ADULTERATED KEROSENE BURN DISASTER:
THE NIGERIA EXPERIENCE

Olugbenga S.A.

Burns and Emergency Response Unit, Lagos State University Teaching Hospital, Lagos, Nigeria

SUMMARY. A major kerosene explosion disaster occurred in oil-producing Nigeria in October 2001. One hundred and twenty-five
burn patients were treated at the Lagos State University Teaching Hospital in a 25-day period of 12/10/01 to 6/11/01. All but two of the
patients sustained fire/flame burns resulting from hurricane lantern and cooking stove explosions in home or enclosed environments. In
a scene reminiscent of petrol bomb explosions, most burns were extensive, covering the face, chest, and abdomen. Burns were relative-
ly deep because the clothing was usually perfused with the splashed fuel. Severity was greater in females than males, as they were more

Introduction Age Males Females Total
1-10 years 16 5 21
Production of petrol or gasoline goes through a series 11-20 years 14 23 37
of fractionating processes, from an initial crude form to 21-30 years 10 23 33
several products, one of which is kerosene, a highly haz- 31-40 years 5 14 19
ardous product. Nigeria, an OPEC member, is one of the 41-50 years 5 3 8
world’s largest producers of petrol, with a poor population 51-60 years 1 2 3
of 120 million that depends largely on kerosene as a sub- 61 & above 1 1 2
stitute for an erratic electric power supply for hurricane 123
lamp illumination and stoves for cooking. Consequently,
burns and fires are common in the country. This latest Age distribution of burns patients
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event led to an urgent creation of a Burns and Emergen-
cy Response Unit to handle the disaster and establish a
state of preparedness for other future disasters.”

30
Material and methods
All the patients involved in the kerosene burn disas-
ter treated at the Lagos State University Teaching Hospi- 20
tal were studied. Parameters considered were gender, age, I

localization, extent and depth of the burn, the need for hos-
pitalization, and average healing time and mortality.

All patients had a standard therapeutic regime based 10
on the Muir & Barclay fluid resuscitation formula, which
was modified according to the clinical response of each

patient; all had prophylactic antibiotics. A topical antimi- 0 1

crobial agent, silver sulphadiazine, was applied daily after 10 1120 2130 3140 4150 5160 6190

a Hibitane bath. Nutritional support was by the enteral Results. There were: 123 patients 52 males (42.3%) and 71 female (57.7%).
route and was based on the patient’s caloric requirements The average age of the patients involved was 23 yrs. Extent of burn ranged

. . 0, 0,
supplemented by milk shakes and Casilan feed. Burn wound from 2% TBSA to 99%.

sepsis was minimal and was managed by change to the
prophylactic antibiotic needed. Fig. 1 - Age distribution of burn patients.

* Valuable assistance was provided by the World Health Organization through its burn experts, Professors William Gunn and Michele Masel-
lis of the WHO Collaborating Centre,”® whose emergency participation was very useful in the management of this disaster.
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Results

A total number of 123 patients, 71 females and 52
males, were attended to at the Lagos State University
Teaching Hospital over a 25-day period (12/10/01-6/11/01).
The average age of the patients was 25 years, and the per-
centage mean total body surface area (TBSA) of burn 47%,
with a third-degree component of 37%.

Twelve of the 123 patients died, nine of whom were
female and three male. Five of these patients had burns
above 60% TBSA, while five others were referred in a
septic state and succumbed to multiple organ failure; one
patient had 80% burns in association with CRF; another
patient, 70 years old with CVA, died of 20% burns. The
last patient sustained 40% burns in a state of pregnancy.

There were more females than males in a ratio of 1.3
to 1. The accidents were all domestic; the commonest sites
were the left upper limb (usually used by right-handed peo-
ple to carry a lamp) and the right upper limb (used to ig-
nite the lamp); the abdomen suffered the greatest amount
of deep burns and was next in percentage to the left up-
per limb, as the patient usual squatted on the floor to light
the hurricane lamp, explaining the chest and facial burns
(Figs. 1,2).

% TBSA Male Female Total
1-10% 24 25 49
11-20% 10 11 21
21-30% 7 8 15
31-40% 4 16 20
41-50% 3 4 7
51-60% 1 1 2
61-70% 1 2 3
71-80% 1 2 3
81-90% 1 1 2
91 & above 1 1 1
. Burn surface area
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Fig. 2 - Extent of burn (bar chart).
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Based on the data of the patients admitted, third-
degree burns constituted 37% of the total burn surface ar-
eas affected (Fig. 3).

Supefficial
Bums

Fig. 3 - Depth of burns.

Sixty-nine patients, i.e 56%, required hospitalization;
54 (44%) were treated and discharged the same day or re-
ferred to private hospitals. Of the admitted patients five
developed Staphylococcus infection sensitive to erythro-
mycin in spite of being under the prophylactic cover of
cephalosporins. No Pseudomonas infection was cultured
nor was any gross burn wound sepsis noticed in any of
the patients on admission. One patient developed within
14 days a lesion simulating keloid on the back and but-
tock, and the rapid exuberant growth of the mass around
the buttock a week after with necrosis on the surface
presently indicated a fungal infection.

The male-to-female ratio was close in minor and very
extensive burns but a wide disparity was noted in the 31-
40% TBSA category. Mostly women were affected, in the
child-rearing age and handling most of the domestic chores
in this country (Figs. 4,5).

44%
Admitted 56%

Fig. 4 - Ratio of burn patient admissions.
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Body site percentage distribution of the 20 most severely burned patients

Total BSA % TBSA

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Face/neck - 8 13 0 3 7 0 13 11 12 10 13 12 17 15 15 10 8 - - - 167 9.00%
Right upper limb 13 17 3 23 10 9 17 15 7 18 7 12 26 10 12 30 26 22 10 12 299  15.00%
Letf upper limb 8 13 13 6 7 316 12 10 7 10 11 20 13 15 12 - - - - 176 9.00%
Chest 25 11 24 6 11 0 20 29 34 40 22 20 13 - - - - - - - 255  14.00%
Abdomen 6 16 30 10 6 13 18 20 25 34 20 28 44 28 20 20 - - - - 338 17.00%
Buttock/perineum 7 11 10 - - - - = - = = = = = = = = = = = 28 1.00%
Right lower limb 25 10 5 3 23 40 27 18 10 12 33 10 52 13 85 13 20 18 - - 340 15.00%
Left lower limb 25 30 37 23 27 40 27 18 10 25 33 22 27 85 20 17 - - - - 389 20.00%

Left lower limb

Right lower limb

Facel/neck

Percentage total burn surface area of body regions by ratio

Right upper limb

Left upper limb

Chest

Abdomen

Fig. 5 - Distribution of BSA within the body sites.

A total number of 69 out of the 123 required admis-
sion, i.e 56%; 44% were treated on an out-patient basis.
Of the 69 that required admission 12 died and seven were
treated and discharged within three weeks, leaving 50 pa-
tients on admission with various degrees of burns. There
were 37 admissions to the burns unit out of the total num-
ber of 69 that required admission, i.e. 32%, corresponding
to the more severely burned patients.

Brief discussion

The burn patient is at a serious risk of invasion of
tissue by micro-organisms due to loss of the local skin
barrier in combination with defects in systemic host de-
fences. Four of our patients succumbed within the first
few days of admission owing to sepsis from referral hos-

42

pitals. A defect in cell mediated immunity occurs fol-
lowing thermal injury due to circulating humoral sup-
pressor factors,"? decrease in the number of T helper cells,®
and an increase in the number of suppressor T cells.** The
death of patients with burns of 60% and above that were
admitted primarily into our unit could be explained as
mortality increasing with the size of the burn; and for a
given size, prognosis worsened with advancing years af-
ter early adulthood.®*® Since 1949, predictions of mortali-
ty have been made from the percentage BSA and patient
age.” In our results, more patients in their teens survived
extensive burn injury than patients above 30 years of age
having the same extent of burn. This confirms findings in
other studies in which the overall mortality of children
under age 15 is less than that of adults having the same
BSA.MJZ
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Mortality by percentage BSA

10% 20% 40% 60% 80%

Percentage surface area burn

Number of dead patients in relation to the age range

1-10 1120 2130 3140 4150 5160 6170 7180
Age distribution of patients

Fig. 6 - Mortality by percentage BSA.

Comparing patients within the same age range and
BSA, survival was not affected by the sex of the patient
as in other previous studies.”**

Our mortality figure of approximately 10% compares
favourably with reported mortality figures in other burn
units” in disaster situations.

Transfer from the emergency unit to the burn unit was
resisted in many cases by patients because of the anxiety

of being separated from their relations and the fore-
knowledge that only severe patients some of whom died
were managed in the unit.

This limited movement of patients into the burn unit
to only very severe injuries (usually of 40% BSA and
above).

This is a cultural element that needs to be taken into
consideration in international emergency missions.

RESUME. En octobre 2001 il s’est vérifié un grave désastre causé par une explosion de kérosene en Nigeria, pays producteur de
pétrole. Cent vingt-cing patients ont été traités auprés du Lagos State Teaching Hospital pendant une période de 25 jours (12/10/01
- 6/11/01). Tous les patients sauf deux ont subi des brilures par feu ou par flammes provoquées par I’explosion d’une lampe-tem-
péte ou d’un poéle de cuisine dans un environnement domestique ou clos. Dans un scénario qui rappelait les explosions de cock-
tails Molotov, la plupart des brilures étaient étendues et couvraient le visage, la cage thoracique et I’abdomen. Les brdlures étaient
relativement profondes parce que les vétements, dans la plupart des cas, étaient trempés du kérosene versé. La sévérité des brQ-
lures était majeure chez les patients du sexe féminin parce que les femmes étaient en contact plus immédiat avec les lampes et les
instruments de cuisine. Presque 50% des patients ont nécessité une hospitalisation d’au moins trois semaines.
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