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ABSTRACT

BACKGROUND

Wild animal related injury is a serious health problem for people living in the
foothills of the sub Himalayan terrain. Geographically the foothills are proximal to
the tea gardens and the dense forests which in turn are in close proximity to human
habitation. Thus, the tea garden workers and labourers as well as others are always
at imminent threat from the abundant wildlife. The type of injury could be quite
serious, sometimes grotesque and even life threatening. Though we regularly face
various kinds of such injuries inflicted from wild animals, there are no studies
regarding this very pertinent problem at hand. We wanted to evaluate the causes
and treatment outcomes of wild animal injuries in the foothills of sub Himalayan
terrain.

METHODS

This is a descriptive study conducted for a period of two years. We reviewed the
medical records of about 103 patients with wild animal related injuries in North
Bengal Medical College and Hospital, between July 2017 to May 2019. Data was
collected and compiled in Excel sheet followed by analysis using software Epi Info
and Epi Calc 2000.

RESULTS

The medical records of about 103 patients with wild animal related injuries in a
rural tertiary medical college and hospital of North Bengal between July 2017 to
May 2019 were reviewed. Demographic and etiological characteristics of patients
and injury and outcome data were analysed. 80% were males and 20% females. The
mean age was 33 years (13-77 years). 80% were inflicted by elephants. However, a
wide array of animals like rhinos, leopards, bison and leopards were responsible.
There were eleven deaths, elephant trampling accounting for nine of them.
Interestingly there were urban victims too.

CONCLUSIONS

Wild animal related injuries constitute an important public health problem for
people living in this sub-Himalayan belt which needs to be addressed with proper
environmental and health measures.
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BACKGROUND

The state of West Bengal stretches over an area of 88752 sq.
Km., out of which 13.38% includes recorded forest category.
The northern part of West Bengal covering the Dooars and
Terai regions includes three districts viz. Jalpaiguri,
Darjeeling and Cooch Behar. The total forest areas recorded
are 1790 sq. Km., 1204 sq.Km. and 57 sq.Km respectively.[1]
The recent wildlife census records 255 rhinos (2015), 3
Bengal tigers, 782 bison, 590+ elephants (2014), 105+
leopards (2012) in the Northern Bengal forests.[?

Human Animal Conflicts (HAC) arises from negative
interactions between humans and wildlife, both directly and
indirectly.[3 Human - wildlife conflict can be defined as “any
interaction between human and wildlife that results in
negative impacts on human social, economic or cultural life,
on the conservation of wildlife populations, or on the
environment.”[l The conflict eventually results in detrimental
effects on both wild animals as well as humans. Apart from
economic losses suffered by the human population like
destruction of agricultural crops, loss of cattle through
predation by carnivores, damage to immovable properties
etc. mortality on both sides take the extreme form in these
conflict scenarios. Along with wildlife, each year huge number
of human life is lost place in these fall-outs.

Reasons for HAC

Each animal species requires a specific habitat consisting of a

single type or mixed vegetation providing all necessary

resources for survival. In recent years HAC has gone up

steeply owing to-

e Increase in human population.

e Land use transformations.

e Developmental activities.

e  Species habitat degradation and fragmentation.

e Growing interest in ecotourism and increasing access to
nature reserves.

e Increasing livestock population and competitive
exclusion of wild herbivores.

e  Stochastic events like fire.

e Most importantly, increasing wildlife population as a
result of conservation strategies.

Wild animal related injuries (WARI) are common and are
an important health problem for people living in the sub
Himalayan terrain of North Bengal. Patients with wild animal
trauma may present with blunt and penetrating high energy
transfer injuries to multiple body areas.[s! Serious injuries
were caused mostly by elephants. However other animals like
rhinos, leopards, bison and wild boars were also culprits. Our
institute located in the foothills of the Himalayas is in close
vicinity to many jungles that have been subjected to
deforestation over a prolonged time period as a fallout of
socio-economic development in the form of tea plantations of
the nearby towns. This has brought the wild animals closer to
human habitat. Our institute is the only tertiary care centre in
this region catering to the hilly regions of Darjeeling, Sikkim
and also the border state of Bihar. We even cater to
neighbouring countries Nepal and Bangladesh and Bhutan
because of the close geographical proximity. Though animal
husbandry is quite common in these areas the majority of
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reported injuries are due to wild animals rather than
domestic.

The aim of this study was to analyse a series of 103
patients who were treated for WARI over the last 2 years.
Also, the predominance of wild animal injuries in this
geographical area and the lack of any such study in this area
prompted us to carry out this study.

METHODS

Total number of cases studied was 103 which include all the
patients attending the OPD and IPD of department of general
surgery of North Bengal Medical College and Hospital after
sustaining any type of injury by wild animals between June
2017 to May 2019. Approval from Institutional Ethics
Committee was taken. Informed consent from all the patients
or guardian of the patient was taken, confidentiality of the
findings of the patients was ensured and data was utilised
purely for academic purpose. Detailed demographic and
etiological characteristics of patients and injury were
recorded using a preformed data collection form and
analysed thoroughly. Each patient was thoroughly examined
clinically, and relevant investigations were done.

The patients were provided the standard treatment
modalities available in the rural tertiary care hospital. The
outcome of the treatment was evaluated.

The data collected were first charted in Excel sheet. Then
analysed by Z-test and p-value was calculated. Categorical
variables are expressed as number of patients and percentage
of patients and compared using Z-test. The statistical
software Epi Info and Epi Calc 2000 had been used for
analysis. An alpha level of 5% had been taken, i.e. if any p-
value was less than 0.05 it had been considered as significant.

RESULTS

A total of 103 patients were included in the study. Of them 66
were male and 37 were female (p value <0.001). The mean
age was 39.9 years (range 11-62 years). Most of the patients
were victims to elephants (36.9%) followed by tigers
(22.3%). Nature of injuries were mostly bite injuries (36.9%)
followed by trampling (23.3%). Six (5.82%) of our patients
had multiple organ injuries (table-1). Most patients were
hospitalized (70.9%) and 24 (23.3%) required surgery. 12
(11.6%) patients underwent CT scan of abdomen or head.
Most of the patients had extremity injuries (56.4%) followed
by maxillofacial (19.4%). Location of injuries are shown in
Table- 2. The patients managed non-operatively in the IPDs
generally had soft tissue injuries and trivial chest injuries that
were tackled without the need for a formal thoracotomy.
Physical signs of acute abdomen (tenderness, muscle
guarding and rigidity) were observed in 12 (11.6%) patients.
CT abdomen was performed on 1 patient and MRI
dorsolumbar spine was performed on 1 patient whereas USG
abdomen was performed on 10 patients.

Among the operated patients 4 (3.9%) had postoperative
complications mainly surgical site infections and atelectasis.
All were treated conservatively. 2 (1.9%) patients developed
paraparesis due to inflicted spinal injury by elephant.
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Diagnostic and treatment modalities performed are depicted
in Table- 3. Deaths were 11 (10.6%) out of which 9 (2.9%)
had severe traumatic brain injuries and other 2 succumbed to
great vessel injuries. Elephants trampled 9 (8%) of the above
11 to death while a rhino and a wild boar accounted for the
other two.

All the patients received active and passive (where
needed) immunization for tetanus. Also, anti-rabies vaccine
was administered when indicated, chiefly in bites.

Others, 4.8

Figure 1. Percentage of Different Modes of Treatment Provided
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Figure 2. Distribution of Animals Responsible for Injuries
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DISCUSSION

Demography, Causes and Type of Injury| Number of Patients | %
Gender Male 66 64.07%
Female 37 35.92%
Elephant 38 36.89%
Tiger 24 23.30%
Cause of injury Leopard 17 16.50%
Wild boar 13 12.62%
Rhino 10 09.70%
Bison 01 0.97%
Bite 38 36.89%
Trampling 26 25.24%
Gore 24 23.30%
Type of injury Throw 10 09.70%
Claw 03 02.91%
Kick 01 0.97%
Tusked 01 0.97%
Treatment OPD 30 29.12%
IPD 73 70.87%
- Single 97 94.17%
Number of organ injuries s 06 05.82%

Table 1. Distribution of Injuries According to Demography,
Causes and Type of Injuries

Trauma Localisation Number of Patients Percentage
Maxillofacial 22 21.35%
Extremity 57 55.33%
Craniospinal 09 08.73%
Thorax 09 08.73%
Abdominal 14 13.60%

Table 2. Distribution of Most Pertinent Injuries According to Location
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Wild animal inflicted injuries are showing an increasing trend
worldwide though the exact incidence is not known.[¢] The
study of Rasouli et al revealed that around 1% of the cases
admitted in the emergency room had animal related injuries
and mortality in them is 0.2.%.[71 Animal inflicted injuries
generally affects young population and more commonly
males.[89] The average age in the study conducted by John's et
al is 34,1101 by Temes et al is 27.[11 and Brett et al is 32,[12]
Watts and Meisel is 34131 and Kousuke et al is 30.[14] Similar
results were demonstrated in our study with a mean age of
39.9 years. The study conducted by Yildiz et all15] 13 of 19
patients were male. Moini et al demonstrated a male
preponderance of 62%!16] while Watts and Meisel a male
preponderance of 78%. But Shahan et al had a female
preponderance in their exhaustive study of 2424 patients.[17]
In our study there was a male preponderance (64%).
Retrospective study of Zhang et al including 149 patients
showed that most of the injuries (about 60%) were of a trivial
nature and ambulatory treatment was adequate.[1819] These
are in accordance with our findings.

The most common region affected are extremities and
head.[10] Qur study shows similar results (62.2%). Our study
mainly shows that elephants were the main miscreants. In
fact, the Northern part of West Bengal experiences one of the
highest levels of human elephant conflicts in Asia and kills on
an average of 50 people each year.[20] The occurrence of
craniofacial injuries was found to be inversely related to that
of extremity injuries. Craniofacial injuries were more in
females and males of extreme ages. Injuries to the upper
extremity around the elbow and upper forearm and midarm
were quite common, perhaps as a result of trying to protect
oneself from the wild animal. No poachers were victims in
this study, and most occurred in the wee hours of dawn when
the victims walked to the fields for work. A few cases also
occurred in the residential areas also presumably because of
deforestation. Most of the victims in our study were young
men, almost all the attacks happened in far flung rural areas,
most of attacks the took place in the early morning period, all
the attacks were defensive, due to sudden encounters
between victim and animal which followed in response to
perceived threat to food, individual space or cubs by the
animal. None of the attack was predatory which could be
attributed to the fact that most of the attacks either
terminated spontaneously or the surrounding people came to
the rescue of the victim. All these observations are consistent
with the findings of previous studies.[2122]

In our study we observed that since most of the attacks
occurred near foot hills, patients had to travel a long distance
(10 to 40 Km) to reach the nearest medical centre and 65 to
150 Km to reach our tertiary hospital. Besides the struggle by
the victim at the time of attack makes the contaminated with
dust, grass and also the oral cavity of the wild animals at
times contaminated with numerous bacteria. All these factors
make the wounds severely prone to infection. Thorough
wound irrigation, extensive debridement of devitalized soft
tissue was done as soon as possible. Even multiple
debridement were done when required. Tetanus
immunisation active and even passive at times was
administered. Even anti-rabies vaccine was given at times
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mainly to the bite victims. Broad spectrum antimicrobials
were administered in all such cases.

CONCLUSIONS

Hospitals close to the forests have to encounter such wild
animal related injuries. Infrastructure development and
training on the clinical spectrum of such injuries will help in
dealing with the same. Though the forest authorities and
personnel are quite efficient, early transportation through the
dense forests to the nearest hospital will go a long way in
dealing with this problem. Deforestation appears to be the
chief reason behind the need for the wild animals to venture
into human habitation in search of food and resulting in such
conflicts. Measures to prevent deforestation are beyond the
scope of our present study. More extensive studies are
needed to reflect in a better and more quantitative manner
the real magnitude of this clear and present danger.
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