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Abstract: 
Aim: This study aimed at assessing the first aid management and types of complications arising from snakebite.  

Patients and methods:  A survey of snakebites cases admitted to Sinnar Teaching Hospital, Sinnar, Sudan was conducted 

between March 2011 and March 2013. The demographic and clinical details of each case were obtained using a questionnaire 

design to collect primary data from patients and their relatives and patient’s, while, secondary data was collected from the 

hospital record. Data was analyzed using frequency tabulation.  

Results: A total number of 111 cases of snake bites were reported during the period of study. The most common age group 

affected was 19-36 years. The highest number of incidents occurred during daytime from July to December, and lower limb 

was the major affected part of the body. 41.1% of the victims were farmers. Tourniquet was found to be the most commonly 

used first aid.  The major observed complications were cellulitis and spontaneous bleeding.  A mortality rate of 3.6% was 

reported. 

Conclusion: Extensive use of tourniquet as a first aid measure is one of the primary causes of complications from snakebite. 

Correct first aid and scientifically based medical intervention are very important snakebite management mechanism and can 

reduce its complications considerably. 
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Introduction: 
Snakebite is an injury caused by a bite from a snake, often resulting in puncture wounds inflicted by the 

animal's fangs and sometimes resulting in envenomation (1). Ophitoxaemia is rather an exotic term that 

characterizes the clinical spectrum of snake bite envenomation. Of the 2500-3000 species of snakes 

distributed world-wide, about 500 are venomous (2). Although the majority of snake species are non-

venomous, venomous snakes are scattered throughout the world. Snakebites’ envenoming and deaths are 

particularly important public health problems in rural tropics.  People in these regions experience high 

morbidity and mortality rates due to poor access to health services.  Even when provided, health services 

in these regions are often suboptimal, and, insufficient; particularly when it comes to antivenom, the only 

recognized and recommended treatment (3). A large number of snakebite victims manage to survive, but, 

with either permanent physical sequelae arise from local tissue necrosis and, or, psychological sequelae.  

Since most snakebite victims are young (4), there is a considerable economic impact when they get disabled. 

Inspite of its serious socio-economic and psychological implications, snakebite does not receive the 

necessary attention from national and international health authorities, and for long time remains one of the 

neglected tropical diseases and research topics. (3)  

The risk of being subjected to snake bite can be mitigated with several preventive measures, such as wearing 

protective footwear and avoiding areas inhabited by dangerous snakes (1). The outcome of snake bites 

depends on numerous factors, including the species of snake, the affected part of the body, the amount of 

venom injected, and the health condition of the victim (5). Assessing the exact damage of poisonous snakes 

in Sudan remains one of the very difficult and demanding tasks because of either lack or misleading hospital 

statistics. In Sudan most of snake bite deaths occurred shortly after the bite i.e. before the victim being 

http://en.wikipedia.org/wiki/Snake
http://en.wikipedia.org/wiki/Fang
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admitted to the hospital. It proves to be true in Nuba Mountains and some parts of Kassala Province. Other 

places recognized with sinister snake bite fatalities included Butana, Gezira irrigated area and Makwar.(6)  

This research aims at assessing the first aid management and type of complications of snake bite developed 

by victims admitted to Sinnar Teaching Hospital  from the nearby areas during the period from 2011to 

2013. 

 

Patients and Methods: 
This is a retro and prospective study of the patterns, first aid and complications of snake bite victims 

admitted to Sinnar Teaching Hospital (STH). It was  carried out at STH. Sinnar Teaching Hospital is located 

in Sinnar city - Sinnar State - and provides healthcare services to the city and the rural and urban 

communities in its surrounding. STH is the main referral center for cases of snakebite in Sinnar state. 

All victims admitted to STH with snakebite from March 2011 to March 2013 were surveyed. In total one 

hundred and eleven victims were admitted to STH during this period, which made up the population of this 

study The condition of each snakebite victim admitted to the hospital was followed up right from the time 

of admission  until the end of their hospital stay. A questionnaire was administered to collect data on each 

case either directly from the victims, or from their relatives. Secondary data is collected from the hospital 

records. 

The demographic and clinical details of each case were recorded, and statistical analysis was conducted 

using the Statistical Package for Social Sciences, version 8.0 (SPSS). 

 

 

Results: 
During the period of the study, 111 cases of snakebite were reported. The profiles of the victims with respect 

to age, sex and residence are presented in table 1. The most affected age group was 19-36 years representing 

41.4%. The male to females’ ratio was approximately 2:1 with, 67.6% males and 32.4% females. 98.2% of 

the study population resided in rural areas (Table 1).  

In terms of the victims’ occupation, 46 cases were farmers. 30 cases were housewives and 12 cases were 

animal breeders representing 41.4%, 27% and 10.8% respectively. Around 84.7% of snake bites occurred 

outdoors, while, 15.3% occurred indoors (Table 2). 

Almost three quarters of the bites took place during the day time (74.8%) compared to 25.2% at night (Table 

2). 

The majority of snake bites took place during the period from July to December.  August witnessed the 

largest number of snake bites (18 cases) (Figure 1). 43 cases were admitted to the hospital after 1 to 6 hours 

of the bite, 27.9% were between 7 to 24 hours, and 18 cases were admitted after three days from the bite. 

11.7% of the victims were admitted for 1 to 3 days after the bite and only 5.4% of the victims were admitted 

to the hospital in the first hour of the bite (Table 3). 

Lower limbs were the most affected parts of the victims (93 cases) and the upper limbs constituted 18 cases 

(Figure 2).  

Tourniquet was used as first aid treatment in 48 cases (43.2%), while traditional treatment and 

immobilization were used in 11and 10 cases respectively. There was no use of first aid in 41 cases 

representing 36.9% (Table 4). 
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Table 1: Distribution of Age, Sex and Residence 
 

Percentage 
No. of 

Patients 

 

Age (years) 

27.0% 30 1 to 18 

41.4% 46 19 to 36 

18.9% 21 37 to 54 

12.6% 14 More than 54 

Sex 

67.6% 75 Male 

32.4% 36 Female 

Residence 

98.2% 109 Rural 

1.8% 2 Urban 
 

 
 

Table 2: Occupation, Place of bite and Diurnal variation 

Percentage 
No. of 

Patients 

 

Occupation 

41.4% 46 Farmer 

27.0% 30 Housewife 

10.8% 12 Animal breeders 

20.7% 23 Others 

Place of bite 

84.7% 94 Outdoors 

15.3% 17 Indoors 

Diurnal variation 

74.8% 83 Day 

25.2% 28 Night 
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Table 3: Time duration between snakebite and hospital admission 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 1 Average number of snakebite cases per month 

 
 

Percentage 
No. of 

Patients 

Time 

duration 

5.4% 6 < one hour 

38.7% 43 1 to 6 hours 

27.9% 31 7 to 24 hours 

11.7% 13 1 to 3 days 

16.2% 18 > 3 days 

N
u

m
b

e
r 

o
f 

ca
se

s

Month

Average number of snake bite cases per month
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        Fig. 2 Site of bite 

 

Table 4: First aid treatment 

Percentage No. of Patients First aid treatment 

43.2% 48 Tourniquet 

0.9% 1 Incision and sucking 

9.0% 10 Immobilization 

9.9% 11 Traditional treatment 

36.9% 41 No first aid 

 

(80.2%) of the victims presented with cellulitits ,while local swelling plus local pain and tenderness 

accounted for ( 89%) and( 67%) cases respectively. This result concurred with the grade of envenomation 

with twelve victims fang marks and 4.5% of the cases presented with local bleeding (Table 5). 

Spontaneous systemic bleeding was noticed in 30 cases as a generalized sign constituting( 27%) of the total 

cases. Renal failure was recorded in 10 cases (9%) and respiratory failure constituted 1.8% (2 cases). Equal 

numbers of shock and neurological abnormalities (2 cases each) (Table 6). 

Out of the 108 victims who received antivenom, two vials were administered to 82 cases (73.9%), 22 cases 

received more than three vials (19.8%), 4 victims received three vials, and only three cases received no 

antivenom. 93.7% of the cases (104 victims) showed response to antivenom and 6.3% of them showed no 

response (Table 7). 

With the exception of one case, all other cases (99.1%) didn’t show any reaction to antivenom. 88.3% of 

the victims admitted to the hospital improved, 9 cases were referred and 4 victims died representing 3.6% 

mortality rate among the study population (Table 8). 
 

Table 5: Local signs and symptoms 

Percentage  
No. of 

Patients 

Local signs and 

symptoms 

10.8% 12 Fang marks 

80.2 89 Local swelling 
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60.4%% 67 Local pain and tenderness 

80.2% 89 Cellulitis 

4.5% 5 Local bleeding or bruising 

1.8% 2 Blistering 

0.9% 1 muscle necrosis 

1.8% 2 Abscess 

 

Table 6: General signs and symptoms 

Percentage  
No. of 

Patients 

General signs and 

symptoms 

27.0% 30 
Spontaneous systemic 

bleeding 

1.8% 2  Shock 

1.8% 2  Respiratory failure 

1.8% 2 Neurological abnormalities 

9.0% 10 Renal failure 

 

Table 7: Treatment 

Percentage  
No. of 

Patients 

Treatment 

97.3% 108 Yes 
Antivenom 

2.7% 3 No  

2.7% 3 No 

dose 

Number of doses 

73.9% 82 Two 

3.6% 4 Three 

19.8% 22 More 

than 3 

doses 93.70% 104 Yes 
Response 

6.30% 7 No  

0.9% 1 Yes 
Reaction 

99.1% 110 No  
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Table 8: Outcome 

 

 

 

 

 

 

 

 

 

 

 

Discussion: 
Sinnar state and its country side is famous for its agricultural activities which constitute the major source 

of income generations to the majority of the people there. Enjoying a warm and relatively humid weather, 

the soil in these areas constitute a very good hosting environment for different types of reptiles and 

dangerous insects. Moreover, snake bites are considered to be one of the major risk factor that threatens 

people’s life in these areas.This study was conducted  on snakebites victims in the period from 2011 to 

2013. 

The research findings revealed that the age group 19-36 years was the highly affected . These results support 

finding reported elsewhere (7,8). This age group is relatively more active, consequently, highly subjected and 

exposed to snakebites. The number of male victims is twice that of the females. This finding concurred 

with the findings of other researchers (7, 9-18). However, in a contradictory study Kasuali found females to 

be the dominant gender group. Another study that was carried out by researchers in Gezira state reported 

an equal ratio of males to females, taking into account that this study was limited to the age group 3 to 14 

years (29). The cultural traditions and life styles in local communities in the research area suggest that men 

are more likely to be outgoing than women, consequently, they are at higher risk. 

Since the area of the research is most likely agricultural, the majority of the preys were farmers; this result 

is in concurrence with former findings (11, 17). Farmers are exposed to snake bites more than others as they 

spend most of their time working in the farms, therefore, snake bites are the primary occupational hazards 

for them. Housewives were found to be the second victims group, this is probably because in rural areas 

both men and women  are working in farms and agricultural activities to earn their living expenses or 

improving their family income. 

Most of the bites occurred outdoors which is similar to previous findings by other researchers (8, 9). Snakes 

usually reside away from residential and populated areas, but taking into account that some houses are built 

on farming lands, the likelihood of indoors contact with snakes is more likely to happen so frequently. This 

justifies the high number of indoors incidents. The majority of bites took place during the day time because 

most agricultural activities took place during this time.  In addition to the fact that snakes are more active 

at day time. The study revealed that time of bite (day or night) and breeding habits of the snake are not 

correlated to outcome (31). This confirms the findings of other investigators (7, 8, 9, 11, 14, 15, 17). The highest 

number of the snakebite cases was reported from August to December. This period of the year witnesses 

the climax agricultural activities, farmers are very busy with the harvesting season. Humid lands thick 

plants and grass coverage creates a good place for rodents, which in turn attract the snakes in search for a 

prey. Therefore, in this period frequent snakebites are highly expected. This finding is supported by a study 

Percentage  
No. of 

Patients 
Outcome 

88.3% 98 Improved 

8.1% 9 Referred 

2.7% 3 Died (type of snake) 

0.9% 1 Died (complications) 
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carried out locally in Gezira state (29) and in India (28). The lower limbs are commonly involved since they 

are the first to be in contact with the snake during walking or working in the field. The use of the upper 

limbs in everyday farming activities as tools for picking things up verify the slightly high percent of upper 

limbs attack. Reid however asserts that the age of the victim and part of body bitten has no relation to 

outcome. (30)  

    In the majority of victim cases, tourniquet was used as a first aid measure. This is in concurrence with 

previous studies by Bawaskar in western Maharashtra, India (19) . Despite the fact that it proves to be 

ineffective, but, it remains the inherited first aid practice in most countryside communities. The number of 

victims who does not receive first aid is very close to the previous category, this can be attributed to the 

lack of awareness about first aid or to the wrong concept that first aid might worsen the situation. 

Immobilization as a first aid technique retards the spread of the venom from the site of bite. Several studies 

were carried on this mechanism (20, 21, 22, 23). In this research the percent of the use of immobilization as a 

first aid technique was relatively low and approximately equivalent to the traditional treatment This implies 

the absence of the health care awareness in the research area. 

In this research, complications were observed in a considerable number of cases. For example, 30 cases 

developed spontaneous systemic bleeding two of them went into shock, 9 cases developed acute renal 

failure, two cases developed nuerological abnormalities and two developed respiratory failure. Our findings 

are concurred with a previous research which showed that the majority of the victims have developed DIC. 
(29)  

Acute renal failure is one of the serious complications of snake bite, which can be caused by 

hemoglobinurea, rhabdomyolysis or septicemic shock. It was found that out of a total 864 cases of snake 

bite admitted to Jinnah Postgraduate Medical Centre (JPMC) during the period from 1990 to 1999, 72 

developed acute renal failure, either at presentation or during hospitalization (22). After a bite from any 

venomous snake, the victim should be moved beyond striking distance, placed at rest, kept warm and 

transported immediately to the nearest medical facility (23). The cross tabulation of the outcome versus the 

time duration between snakebite and hospital admission revealed that it has a significant impact of the early 

presentation, since the chance for developing complications increases with late admission to the hospital. 

This became obvious from the number of the referred cases where 5 out of 18 cases developed renal failure 

after more than 3 days of presentation compared to 2 out of 49 cases admitted during the first 6 hours. 

Despite the fact that there were 3 deaths cases due to neurotoxicity during the same period of time. 

Neurotoxic type of snake requires immediate medical intervention. Late presentation after snakebite can be 

attributed to different social, cultural and biological factors such as lack of awareness, traditional 

intervention and healing method, the difficulty or lack of transport or due to the late onset of symptoms. 

Antivenom is mainly used in the management of snake bite. In this study, it was found that out of 97.3% 

of the cases who received antivenom, 88.3% improved. On the other hand, all deaths (4 cases) didn’t 

respond to antivenom, the death was either due to the type of snake or to complications. 

Soft tissue infections are the major complication of snakebites with local envenomation. The proteolytic 

properties of snake venom cause extensive tissue destruction and devitalisation. This of course predisposes 

the wound to bacterial infection from the snake’s indigenous oral flora.(24) 

Although bacteria are the major cause of wound infection in snakebite victims, the role of prophylactic 

antibiotics to prevent their formation is debatable (25). Antibiotics are usually not routinely recommended 

and a trial did not show the need for them (26). In this research, cellulitis was reported in a number of cases. 

This can be related to the large number of victims who received first aid treatment. Also the use of unclean 

tools is found to be a common risk factor for infection. The venom effects of swelling and blistering are 

commonly mistaken for bacterial infection. In this research more than 60% of the cases received first aid 

treatment; however, inappropriate first aid measures might worsen the case. This can be observed from the 

high number of tourniquet and traditional treatment compared to the few number of cases who received 

http://en.wikipedia.org/wiki/Jinnah_Postgraduate_Medical_Centre
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immobilization. A recent study carried out in Gezira state (Sudan) reported that the traditional interventions 

are more likely to increase the local wound complications (29). Norries et al conducted a study on a simulated 

snakebite scenario, reported that, the inability of physicians and lay people to appropriately apply pressure 

immobilization incease the incidence of compilications. (26)  

A mortality of 3.6% was observed in this research. The available literature mentions the mortality to be 

between 0.4% to 15%. (7,11-15, 27)  

 
Conclusions and recommendations: 
Extensive use of tourniquet as a first aid measure is one of the primary causes of complications from 

snakebite.We recommend: health education to local people to use support of the limb as first aid and to wear 

protective foot care and to come as early as possible to health care provider. Correct first aid and scientifically 

based medical intervention are very important snakebite management mechanism and can reduce its 

complications considerably. 
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