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Abstract 

Snakes have always managed to grab human attention and have been an object of fear since historic 

civilisation. Deaths due to poisonous snakebite are a significant health related problem especially the rural 

area in tropical countries. We investigated the renal and stomach changes at autopsy and histology of 

poisonous snake bites .Our study included the macroscopical and microscopical examination of stomach and 

kidneys of 53 cases of poisonous snake bite victims  who were admitted to Nil Ratan Sircar Medical College, 

Kolkata as a result of development of acute renal failure following envenomation. In 100% cases vasculotoxic 

snake bite resulted in kidney congestion along with different types of hemorrhage. Only 44% cases of 

neurotoxic snake bite victims had kidney congestion in absence of any hemorrhage. vasculotoxic snake bite 

cases tubular necrosis was the commonest findings 89% followed by interstitial edema and glomerulonephritis  

both in 57% cases. Related to stomach findings out of 9 neurotoxic snake bite only 33% cases had congestion, 

67% had nonspecific changes where as in all cases of vasculotoxic snake bite had congestion,36% cases had 

patchy submucosal hemorrhage and 39% cases had diffuse submucosal hemorrhage. 

Keywords: Snake Bite, Congestion, Sub mucosal hemorrhage, Tubular Necrosis, Autopsy. 

 

Introduction 

Snake bite is a common medical emergency and 

occupational hazards more so in India where 

farming is a major source of employment. WHO 

has estimated that nearly 125000 deaths occurred 

among 250000 poisonous snake bite worldwide 

every year. India to have most envenoming in the 

world that is 81000 envenomings and 11000 

deaths annually
(1)

. Renal involvement is well 

established 
(2)

. Most Indians are victims of Russels 

Viper or Echis Carinatus bites which cause acite 

kidney injury. 
(3) 

Most snake bites study in India deal with clinical 

and management aspects; there are only a few 

epidemiological studies in Eastern India 
(4)

. The 

aim of our study is to analyse the epidemiological 
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details of fatal snake bite cases to find out the 

changes occurring in stomach and kidneys   

  

Materials and Methods 

We conducted a prospective, descriptive, 

observant-ional cross sectional autopsy based 

study in association with the clinical records 

available from investigating agencies. The 

Hospital and mortuary-based study was carried 

out taking 53 cases of snake bite in a Medical 

College, from Kolkata from 1st April 2013 to 31st 

March 2014 after receiving ethical clearance from 

the institutional ethics committee. 

All the dead bodies with the history of poisonous 

snake bite brought to NRSMCH for medicolegal 

autopsy were included in the present study. 

Decomposed bodies and subjects having 

preexisting pathology in kidneys were excluded. 

A detailed history of circumstances of snake bite 

and treatment were noted. The macroscopic and 

microscopic appearance of stomach and kidneys 

of the deceased were studied at pathology depart-

ment of NRSMCH. Tabulation, data and statistical 

analysis was done in the department of Forensic 

Medicine in collaboration with the department 

of pathology at Microsoft Excel (version 2016). 

 

Results  

In this study, there were 53 cases of death due to 

snake bite comprising 2.02% of all autopsies done 

at NRSMC&H  morgue. Sex ratio was 2.1:1(male 

: female). Mean age of subjects was 33.8±17.34 

years, with a range of 67 years.85% of subjects 

were from rural area. Incidence of snakebite was 

maximum in rainy season in the months of July, 

August and September 52%(28) 

In 70 % cases, type of snake was identified. In 

53% (15) cases vasculotoxic snake bite involved  

where as in 18% cases neuro-toxic snakebite was 

involved. In 54.7%(29) cases snake bite was in 

lowerlimb.32%(17) were died within 1 to 3 days 

of the bite. Only 11%(6) were survived more than 

7 days after the snakebite. Out of 9 victims of 

neurotoxic snake bite, 56%(5) died within first 24 

hours of while rest succumbed within 3 days. Out 

of 28 Viperine bites, only 18% ( 5) died within 1 

day and the maximum fatality occurred between 

1-3 days 36%(10). Among 16 victims of 

unidentified snakebite, 75% (12) died on the first 

day of bite and 1 patient succumbed after 7 days 

of treatment. The mean time interval between 

snake bite and initial treatment at the hospital was 

5.3±2.7 hour for viper bite and for the neurotoxic 

bite it was7±3.6 hour. 

In neurotoxic snake bite, 78%(7) had 

extravasation of blood only and none had tissue 

involvement or blister formation. In cases of  

vasculotoxic snake bite, all cases had extravas-

ation of blood and 43 %(12) had tissue involve-

ment while 36%(10)  had a blister as well. 

Both kidneys were involved almost in the same 

frequency. Congestion of kidney was evident in 

75% (40) victims.  Macroscopic findings of 

kidney showed in Table 1. 

All (100%) vasculotoxic snake bite resulted in 

kidney congestion along with different types 

of hemorrhage. Only 44% (4) cases of neurotoxic 

snake bite victims had kidney congestion in 

absence of any hemorrhage. This difference is 

statistically significant (p-0.000). 

Histopathological findings were tabulated in Table 

2.In vasculotoxic snake bite cases tubular necrosis 

was the commonest findings 89%(25), followed 

by interstitial edema and glomerulonephritis  both  

occurred in same frequency(57%) and vascular 

sclerosis in 17%(5) cases. Among neurotoxic 

snake bite victims interstitial edema was the 

commonest findings 44%(4) followed by tubular 

necrosis in 33%(3) cases. There were no features 

of glomerulonephritis or vascular sclerosis  

The macroscopic feature of stomach was depicted 

in Table 3.Out of 9 neurotoxic snake bite only 

33%(3) had congestion,67%(6) had nonspecific 

changes. None had any feature of hemorrhage.  

Where as in all cases of vasculotoxic snake bite 

had congestion, 36 %(10) cases had patchy subm-

ucosal hemorrhage and 39% (11) had the  diffuse 

submucosal hemorrhage. Difference between two 

types of snake bite was statistically significant.(p-

0.000) 
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Table-1 Nature of snake bite and period of 

survivability 
Duration After 
Snake Bite 

Neurotoxic  
Snake Bite 

Viper 
Snake Bite 

Unidentified Total 

Less than 24 hours 5 5 12 22 

1-3 days 4 10 3 17 

3-7 days 0 8 0 8 

More than 7 days 0 5 1 6 

Total 9 28 16 53 

 

Table 2 Macroscopic findings of kidney 
Findings Number Percentage (%) 

Congestion only 16 30 

Congestion with focal medullary 

hemorrhage 

9 17 

Congestion with patchy cortico  

medullary hemorrhage 

11 20.8 

Congestion with diffuse hemorrhage 4 7.5 

Not related 4 7.5 

Total 53 100 

 

Table  3 Histopathological appearance of kidney 
Findings Number Percentage 

Nothing specific 6 17 

Tubular necrosis 36 67.9 

Glomerulonephritis 21 39.6 

Interstitial edema 28 52.8 

Tubular degeneration 8 15.1 

Vascular sclerosis 5 9.4 

Others 12 33.9 

 

Discussion   

In our study death due to snake bite comprising 

2.02% of all autopsies done at NRSMCH Morgue. 

This percentage is less than those observed by 

Mohapatra B et al 
(5)

 in their study based in 

Andhra Pradesh (6.2%) or that in Burdwan 

District by Hati AK et al 
(6)

 where prevalence was 

10.1%. This apparent reduction in prevalence may 

be due to the fact that the present study was 

conducted at urban tertiary Hospital.   

Sex ratio 2.1:1(male:female) in our study. Similar 

observation was made in studies conducted by 

Hati AK et al in Burdwan 
(6)

, Yogesh C et al in 

Bangalore 
(7)

,  Suchitra N et al (8) in Kerala. Males 

were more bitten by snakes due to more 

involvement in outdoor activities in compare to 

female. 

Mean age of subjects was 33.8±17.34 years, with 

a range of 67 years. Similar findings were 

observed by Yogesh C et al 
(7)

, Bhardwaj A et al 
(9)

 85% of victims were from rural area. These 

findings are similar to that of Hansdak SG et al 
(10)

, Lahori UC et al 
(11)

. Rural people live in huts, 

mud houses. Waste material, dry cow dung, dry 

firewood and firm tools are often Kept close to 

their houses. This encourages rats, mice and 

lizards which are the prey of snakes. It is routine 

practice to walk bare foot blindly in grass and 

crops, at times snakes are trodden. Snake bite like 

all other insect bites as a definite seasonal, as in 

our study maximum fatality occurred during the 

rainy season. Victims were lowest in winter. This 

finding is similar to that of Hansdak SG et al 
(10)

, 

Lahori UC et al 
(11)

, Yogesh C et al in Bangalore 
(7)

. During rainy season rain water floods their 

burrows and snakes then try to take shelter near 

human dwellings, which increases chances of 

snakes feeling threatened or provoked by human 

beings and biting them in defence. Snake bite 

commonly occurred during dark hours of the day. 

Our study had the highest number of snake 

bite between 6 pm to 2 midnight followed by 

midnight to 6 am. Similar diurnal variation was 

also observed by Bawaskar HS et al 
(12)

, Monteiro 

NP et al 
(13)

. Least incidence occurred in between 

12 noon to 6 pm because the snake is more 

nocturnal.  In 30% cases of victims type of snake 

could not be identified. This may be because most 

snakebites occurred at night and it is not possible 

to identify the snake always.  

In our study viper, bites were predominant. This is 

because in rural Bengal Viper tops the chart of the 

poisonous snake. This is unison with the studies 

of Hati AK et al in Burdwan 
(6)

, Mukhopadhyay 

PP et al 
(14)

. Lower limb was the commonest site 

of snake bite in our study followed by upper limb 

and abdomen. This was similar to findings of 

Yogesh C et al 
(7)

, Kulkarni ML et at. People 

accidentally step on walking. Thus snake bite is 

more common in the lower limb. 

We found kidney congestion was the most com-

mon macroscopic findings (75%). C Yogesh et al 

found congestion most common observation. 
(7) 

In our study, acute tubular necrosis(ATN) was 

most common 68%  followed by glomerulon-

ephritis 40 %.A study by M Pal et al 
(16)

 from 

Kolkata found 100% acute tubular necrosis and 

glomerular lesions in 30 % cases. The difference 

in percentage of  ATN was due to the fact that all 
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subjects in their study developed renal failure. In 

our study  also 89% vasculotoxic snake bite 

victims who are usually developed renal failure 

had ATN compared to neurotoxic snakebite 

33%.C Yogesh et al in their study found ischemic 

changes most common 
(7) 

Most common findings in the stomach were 

congestion (77%); where in neurotoxic snake bite 

there was no hemorrhage,75% of vasculotoxic  

snake bite victim had stomach hemorrhage which 

was statistically significant.
 

 

Conclusion 

 It can be said that this study, in spite of several 

limitations and time restraint, tried to focus on 

socio-demographic aspects of snake bite cases.  A 

detailed analysis of several internal organs like 

kidneys and stomach with special emphasis on the 

Histopathological changes. To reduce the current 

prevalence of snake bite in India co-ordinated  

multidisciplinary approach, the infrastructure of 

the hospital, education of people, training of 

health care personnel and recent technological 

advancement in the society can be considered. 

The author hopes that this work will help in the 

showing of light on the current situation in India 

in this matter. 
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