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ABSTRACT

Keywords:

Introduction- Injuries caused by Himalayan black bears in foothills of Himalayas are frequent
with humans encroaching their territory for firewood and cattle - fodder. These injuries in
different persons have several points of similarity, and there are important implications for
immediate management and reconstruction. We present our experience with 38 cases. Aims
/Objectives: To analyse bear mauling cases for pattern of anatomical injuries and to study the
management of such injuries. Methods: Microsoft Excel version 2007 was used for this
observational study and data subjected to descriptive statistical analysis. Results- There were
major maxillofacial injuries involving bones and soft tissue, that reported unmanaged or after
primary care. Being the most projecting part of the body, the head is subjected to mauling by
bear at a close range. The mid-facial structures-zygoma, maxilla, nose, pinna, orbit and eyeballs
were most commonly involved. Discussion: Most encounters occur in the early morning. These
attacks are sudden encounters and are not intended for eating purpose. At the advanced center
mid face and injured eye should be given top priority. Primary reconstruction provides best
results. The stabilization of fractured facial bones requires internal stabilisation with mini
plate-screws or inter-osseous wires. Conclusion: This study sets up management protocols for
patients with bear mauling injuries. At the nearest primary center, exploration, debridement
and loose tucking of the wounds should be done. The patients should then be immediately
referred to advanced center for reconstructive surgery.
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Introduction
Human and bear conflicts have been well known and feared since
ages (1). Injuries caused by Himalayan black bears in foothills of
Himalayas are not infrequent with humans encroaching the
territory during a search for firewood and cattle-fodder. These
injuries in different persons have several points of similarity, and
there are important implications for immediate management as
well as for reconstruction (2). The Himalayan Institute Hospital is
a tertiary care center in Garhwal region at the foothills, and
patients with injuries caused by bears are often referred here. We
present critical analysis of 38 cases of bear mauling injuries in the
Garhwal region of the foothills of Himalayas to study bear mauling
cases for pattern of anatomical injuries and to study the
management of injuries caused by Himalayan black bears

Methods
This study was conducted in the Department of Plastic Surgery
at Himalayan Institute of Medical Sciences, Swami Ram Nagar,
Dehradun over a period of 2 years. In the present study, 38 patients
of bear human encounters were included after taking an informed
and a written consent from the patients/attendants.
It is an observational type of study to evaluate the details of the
incidence of bear human conflicts, pattern of the injuries inflicted
on humans and observation of the action plan followed for such
patients at the Himalayan Institute Hospital at various levels i.e.
immediate care in the casualty, early care in the ward and
definitive care in the operation theatre.
Inclusion criteria

* Corresponding Author :

Dr. Nikhil Puri (MS Surgery)

Senior Resident
Department of Surgery
HIMS, Dehradun
+91-7579060999
drnikhilpuri@hotmail.com
c Copyright

2010 BioMedSciDirect Publications. All rights reserved.

· All patients of bear mauling injuries reporting to the
Himalayan Institute Hospital
a. Plastic Surgery
b. Casualty & allied departments.
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Exclusion criteria
· Patients who suffered injuries while attempting to escape from
a bear, i.e. injuries not inflicted by the bear itself.

Eighteen cases were noted to occur during May - August i.e. the
monsoon season, 11cases during the post monsoon period (Sept –
Dec) whereas, only 9 cases were reported During winter period i.e.
January – April..

Relevant points in history and physical examination were
recorded using the investigator designed working proforma for
bear mauling cases.
For each subject the following routine was followed –
1. Detailed history of the incident details was recorded.
2. Detailed clinical evaluation of the cases with bear mauling
injuries.
3. Relevant radiological investigation of the cases.

Any permanent disfigurement in the cases of bear mauling injuries
was noted. Any fatalities among the injured were
recorded.Microsoft Excel version 2007 was used for data analysis.
Results
Results of this study are also discussed in tables and figures at
relevant levels.Thirty eight cases of injury with age ranging from
12 to 67 years (mean 38.52years) reported from 2011 to 2013. Of
these, 17 cases were males and 21 cases were females with overall
female to male ratio of 1.23: 1.

In 33 incidents, there was a solitary bear. Out of the rest 5 cases,
4 cases involved a sow with her cub. Thirty three cases were of a
sudden attack while 5 cases were of the provoked variety. No case
of bear attack in the present study was reported as a predatory
kind of attack. At first encounter, the distance between the bear
and the victim in 36 cases was less than 5 meters.

Number of cases

4. Observation of primary, secondary and tertiary level
treatment received by the subject.
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All 38 cases had soft tissue injuries. Bone involvement in the
form of dislocation of joints and bony fractures was observed in 16
cases. No case of visceral injury was seen in the present series.
Table 1: Part of body injured in bear mauling (n=38)
All cases of human bear encounters reported were from the
hilly areas at an altitude range of 1200 – 1500 meter above the sea
level.
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No case of brain parenchyma injury was seen. Upper and lower
limbs were mainly involved in the form of minor abrasions and
lacerated wounds. One case of Colle's fracture of left upper limb
was noted. There was one case of posterior dislocation of left hip.
Injuries to the eyes included minor abrasions and lacerated
wounds of eyelids. There was 1 case of perforation of right eye.
There were 3 cases of severely traumatized puncture wounds of
left eye for which enucleation was done. One case of bilateral
puncture wounds of eyes was also recorded. One case each of left
and right eye auto-enucleation during the attack by a bear was
also noted.Twenty eight cases received primary treatment at a
local hospital before reaching the tertiary care. One subject
underwent emergency tracheostomy for upper airway
obstruction.
Table 2: Management of bear mauling injuries at the tertiary
care center

Out of the total 11 cases who presented within 6 hours of bear
mauling, 9 were discharged satisfactorily after treatment at the
hospital while only 2 subjects had morbidity in the form of a right
ear seropurulent discharge in one and flap necrosis in an another.
Three subjects presenting in the 6 – 24 hour time frame group had
morbidity. One subject had post operative trismus, another had
post operative left upper eyelid necrosis, while the third had post
operative trap door scar deformity of left lower eyelid with
trismus. There was one mortality as well in this group which was
attributed to septicemia. Among the cases who reported between
24 – 48 hours of injury, two had necrosis of the avulsed skin flap
while one had flap necrosis in the post operative period with a
sinus formation near the nasal bridge as seen in the follow up. One
case of post traumatic stress disorder was noted in the present
series with symptoms of depression, anxiety and cognitive
difficulties.
Table 3: Permanent disfigurement in bear mauling injuries
(n=36)

7

29

Discussion
The Himalayan black bear (Asiatic black bear, Ursus
thibetanus) inhabits forested mountains between 1200m to
3200m altitudes above sea level and moves in man-altered habitat
seeking food during night. Most of the human mauling by black
bears is due to man surprising a bear at close quarters. Sudden
encounters can be attributed to preoccupation and inattention on
the part of both bear and human (3).These attacks usually take
place in hilly forested areas.Heavy forestation, tall vegetation
especially in monsoon, fog, rain and rocky terrain can reduce
visibility (4). If a bear is spotted, wild life experts advise the man to
retreat, giving time for the bear to move away.
Adults of middle age group usually get injured in bear mauling
as they are the working and earning hands of the family&go out for
farming, collecting fodder for livestock, timber for cooking and

Nikhil Puri et.al Int J Biol Med Res. 2015; 6(1):4805-4809
4808

other domestic purposes especially in the early morning period
resulting in increased incidence of such attacks in the early
morning.Females in Garhwal handlefarming and other activities
like fodder and timber collection for fuel at home resulting in such
accidents among females.An interesting observation that most of
the attacks involved single human denotes that bears fear humans
and attack only when a threat is perceived.Asiatic black bears are
active during the monsoon period and come down the forest in
search of food where they encounter humans resulting in more
attacks during monsoons(3).
Head and face with their bony and cartilaginous projecting
parts are prominent parts of body making them readily available
for severe injuries due to bear's paws/claws. Secondly, bears being
highly intelligent animals try to weaken their enemy by easily
targeting their face so that they may be unable to fight back and
harm them. Also bears can easily reach upto a height of 6 feet when
standing on their hind limbs which makes the facial region more
vulnerable. Viscera being deep seated get involved only due to
puncture wound or when patient has a fall during attack (5).Upper
limbs are injured during a defensive move and lower limbs are
injured because they are readily available for a sweep of the
paws/claws (6).In cases of facial injuries caused by the bear, eyes
are usually involved. All cases of bear maul with perforating eye
injuries should undergo an early enucleation of the eye to prevent
sympathetic ophthalmitis (3).
Not much has been stated in the past on the status of primary
treatment of cases with bear maul injuries or the reason and
significance of delay in receiving definite care at a tertiary center.
Dvivedi S et al however brought forward the importance of
primary treatment and the significance of an early tertiary care
treatment in such cases.These attacks usually take place in far off
hilly areas where medical facilities are not readily available (3). A
significant delay (6-18 hours) happens before the victim could
reach a composite trauma center, which further compounds the
problem and leads to more damage (7).
For bear maul wounds presenting beyond the golden 24 h
period, a primary closure is controversial. It has been propagated
that facial injury wounds presenting as late as 4 days post injury
can be attempted with an acceptable risk of infection. In these
cases delayed closure is a time honoured practice. This implies a
waiting period of 4–5 days during which time the wound is kept
open, usually with moist gauze dressings providing drainage,
while edema is allowed to subside (8).Now surgical opinion is
swinging in the favour of early repair. Dvivedi S et al in their study
however concluded that an early reconstruction of bony and soft
tissue injuries in their series had been aesthetically and
functionally gratifying except for those who had lost a bone
segment. Dvivedi S et al also attributed the less incidences of
infection due to bear paw/claw injuries due to the resins deposited
in claws of black Himalayan bears from climbing tea barks (3).
The reconstruction in our patients needed expert plastic and
reconstructive services with the cooperation of ophthalmologist,
neurosurgeon and an orthodontist. The mid-facial structures –
zygoma, maxilla, nose, pinna, orbit and eyeballs – are high risk
areas in bear mauling injuries. In most cases the injury involved a
soft tissue-bone complex comprising structures extending from
nose in the midline to pinna laterally. These structures were
carefully evaluated. The Plastic reconstructive surgeon drew out
an action plan in collaboration with other concerned specialists,
priorities were chalked out and the action plan was then executed
in accordance.

In depth of the wounds, there often is necrotic material, bone
chips, grass leaves and debris. A generous debridement of the
injured soft tissue to clear the foreign material and debris, and
freshening of the edges provides an uneventful healing. Inspite of
the extensive injuries, the reconstruction of structures provides
gratifying results.
Simple reduction-immobilisation of fractured facial bones is
not suitable because of extensive comminution. In accordance
with the earlier work done by Dvivedi S et al, faciomaxillary
fractured bones wereinternally stabilized by miniplating,
interosseous wire sutures.
Not much has been published in the past medical literature on
the management of raw areas after bear mauling injuries. Dvivedi
S et al in their study on bear maul injuries stressed the need of
grafts and flaps to cover raw areas after debridement to achieve
early healing and cosmetically gratifying results (3). However
Geetha NT et al achieved acceptable results by closing the
lacerations primarily (8). Govila A et al performed a single stage
primary reconstruction using a composite pedicled pectoralis
major 'rib sandwich' island flap on a 20 week pregnant woman
who lost central part of her jaw after being bitten by a bear (9).
Less number of mortalities after bear mauling can be
attributed to the fact that injuries do not involve vital structures
(7). The bear's motivation is only to neutralize the intruder and
then leave the area. Generally, the victim is not treated as a source
of food, but rather as a perceived threat (4). Psychiatric
complications are common following bear mauling in the form of
post-traumatic stress disorder (PTSD) which is defined as
development of symptoms lasting longer than 1 month following
emotional stress associated with trauma (10).
ConclusionEncroachment and deforestation have led to an increase in
injuries caused by the Himalayan black bears.All cases of bear
inflicted injury should be considered grievous.Bear attacks usually
involve young adults of both sexes equally and sex does not
influence the incidence and nature of these attacks.Most of these
encounters occur in dense forested hilly areas at altitudes of
1200m – 3200m. People working in the dense forests and fields or
all those who happen to pass by these forests are at increased risk
of encountering a bear.Most of these bear human encounters
involve a single party on both sides.Most encounters occur in rainy
season in the early morning hours.Bear attacks are sudden
encounters and are not intended for eating purpose.
Most bear mauling injuries involve a soft tissue-bone complex.
Upper third and mid third facial structures – zygoma, maxilla,
nose, pinna, orbit and eye balls –are high risk areas in bear
mauling.A patient who sustains bear mauling should be rushed to
the nearest primary medical center. At the primary center, the
patient should be administered tetanus toxoid vaccination as per
usual norms for animal bite patients. Exploration, debridement
and loose tucking of the wounds should be done under cover of a
broad-spectrum antibiotic and the injuries should be recorded.
The patients should then be immediately referred to an advanced
center for reconstructive surgery. After bear mauling, the delay in
receiving definitive treatment at tertiary care center that happens
due to distance and transport problems proves significant in terms
of morbidity and mortality.At the advanced center, the high-risk
area i.e. upper and mid face should be given attention. The
recording should be in pictures and text. An action plan in
coordination with the concerned specialities should be drawn and
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priorities established. Top priority should be given to the injured
eye. Enucleation of a perforated eye should be done to prevent
sympathetic ophthalmitis. Emergency tracheostomy is a life
saving procedure and should be carried out in cases of airway
obstruction either at the site of incidence, at the primary care
center or at the tertiary care center. The fractured facial bones
should be stabilised by mini plate screws or inter-osseous
wires.Large raw areas created after generous debridement of the
injured soft tissue should be given coverage in the form of spiltthickness skin grafting or a flap. This leads to early uneventful
healing and provides aesthetically gratifying results.Primary
reconstruction if possible, provides best results. Residual
deformities can be managed at a later stage.
References
1.

Kemf E, Wilson A, Servheen C. Bears in the Wild. A WWF Species Status
Report, 1999. WWF - World Wide Fund for Nature (formerly World Wildlife
Fund), Gland, Switzerland.

2.

Chauhan NPS. Human casualities and livestock depredation by black and
brown bears in the Indian Himalaya, 1989-98. Ursus. 2003; 14(1): 84-87.

3.

Dvivedi S, Sood S, Mehrotra V, Dvivedi J. Injuries caused by the black
Himalayan bear in the foothills of Garhwal, Himalayas. Tropical Doctor.
2003; 33(2): 115-117.

4.

Flyod T. Bear-inflicted human injury and fatality. Wilderness and
Environmental Medicine, 1999; 10: 64-87.

5.

Shah AA, Mir BA, Ahmad I, Latoo S, Ali A, Shah BA. Pattern of bear maul
maxillofacial injuries in Kashmir. National Journal of Maxillofacial Surgery.
2010; 1(2): 96-101.

6.

Dhar SA, Butt MF, Farooq M, Mir RM, Wani ZA, Afzal S, Sultan A, Wani MI.
Pattern of orthopaedic injuries in bear attacks: Report from a tertiary care
centre in Kashmir: Injury, International. Journal of the care of the Injured.
2008; 39(2): 249—255.

7.

Tak SR, Dar GN, Halwai MA, Mir BA. Injuries from bear (Ursus thibetanus)
attacks in Kashmir. Turkish Journal of Trauma & Emergency Surgery. 2009;
15(2): 130-134.

8.

Geetha NT, Shivakumar HR, Amarnath PU, Pattathan RKB, Kirthikumar R.
Bear Maul Injuries in Maxillofacial Region: Our Experience. Journal of
Maxillofacial and Oral Surgery. 2012; 11(4): 420-424.

9.

Govila A, Rao GSS, James JH. Primary reconstruction of a major loss of lower
jaw by an animal bite using a “rib sandwich” pectoralis major island flap.
British Journal of Plastic Surgery. 1989; 42: 101-103.

10. Kaplan HI, Saddock BJ, Grebb JA. Synopsis of psychiatry: behavioral
sciences & clinical psychiatry. 7th ed. Baltimore, Maryland, United States:
Williams and Wilkins; 1994; p. 608–661.

c Copyright 2010 BioMedSciDirect Publications IJBMR - ISSN: 0976:6685.
All rights reserved.

