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Our Experience of Bull Gore Injuries to Neck: A Case Series
Bharati Basavaraj1, Pradeep Devineni2, Rajendraprasad Janga3

A b s t r ac t
Aim and objective: To describe our experience with bull gore injuries in the head and neck.
Materials and methods: A series of four cases, sustained with bull gore injury in the head and neck region, reported to Department of Emergency
Medicine, JSS Hospital, Mysuru, from 2015 to 2016.
Results: Two cases had tracheal injury, and one case had internal jugular vein (IJV) thrombosis for which all three did not necessitate any active
surgical intervention but close monitoring. But one case had internal carotid artery (ICA) rupture needed immediate exploration and ligation of ICA.
Conclusion: Bull gore injury to the head and neck although uncommon can be life-threatening. The most common symptoms will be dysphagia,
swelling in the neck, injury to laryngotracheal tree, and respiratory distress. Patients can be managed conservatively, and surgical intervention
is required for vascular pathology. Underlying life-threating complications are retropharyngeal hematoma, IJV thrombosis, air embolism, and
ICA rupture.
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I n t r o d u c t i o n
Bull gore injuries to head and neck region are less common than
genitourinary, abdominal, and inguinal region but are more severe
and more likely to cause death.1 Head and neck trauma represents
16% of the total wounds in bullfighting. 2 Goring is taken when
the bull horn penetrates deeply in the muscles as well as body
cavities.3 Goring is also described as a single injury that includes
a mix of lacerated wound, contusion, and infection by many
researchers. Thus, wounds produced due to bull horn impact vary
from contusions, lacerations, and penetrating wounds involving
internal organs to fractures.2,3 The injuries caused by horns of bulls,
cows, or buffaloes are of various shapes, sizes, and directions and
are goring in nature and violent. Mostly, subcutaneous tissues and
muscles are affected but visceral injuries are also quite frequent. The
condition is usually associated with high mortality and morbidity
because of multiple injuries sustained.3 Trauma to neck may vary
from a simple laceration to carotid artery rupture.4 This case series
shows a spectrum of four bull gore injury cases involving neck
region and how they were managed.
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Case 2
A 30-year-old male was brought with complaints of pain in the right
side of the neck after sustaining with a bull gore injury. There was
no history of difficulty in breathing.
On examination, there was a 2 cm lacerated wound lateral
to midline on the right side and 2 cm above to the clavicle

Case Descriptions
Case 1
A 26-year-old male was brought with complaints of pain and
laceration over the neck after sustaining an injury with bull gore.
On examination, there was a 1 × 0.5 cm lacerated wound in
front of the neck with a gush of air on expiration, with subcutaneous
emphysema around the neck.
Computed tomographic (CT) scan revealed subcutaneous
emphysema in all spaces of neck with tiny defect in the anterior
aspect of trachea at C7-D1 level (Fig. 1). It is seen extending
inferiorly to the superior mediastinum with associated bilateral
mild pneumothorax. No cervical hematoma, and cervical spine
was unremarkable.
Surgical evaluation was not required, as the patient was stable,
the laceration on the trachea was very small, and no progression of
the emphysema or respiratory distress seen.

Fig. 1: Tracheal tear
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Fig. 2: Bull gore injury

Fig. 3: Thrombosis in internal jugular vein (IJV). CCA, common carotid
artery

Fig. 4: Bull gore injury: Laceration over right side of the neck

Fig. 5: Bull gore injury: Laceration in the suprasternal area with a gush
of air

(Fig. 2). Subcutaneous emphysema was noted extending from the
mandible to nipple area. Tenderness was noted in the right supra
and infra clavicular area.
Ultrasonography of the neck revealed an evidence of echogenic
thrombus in right IJV with mild patency in proximal part, and the
thrombus is cribriform in mid segment. IJV at the angle of the
mandible is patent, and confluence of IJV with innominate vein is
suboptimal shadowed by subcutaneous air (Fig. 3).
Surgical evaluation of the hematoma was not required as
the patient was stable, as uncomplicated cases of IJV thrombosis
seldom require surgical intervention. About 5% of IJV thrombosis
developed pulmonary embolism.5 Since the patient’s vitals were
stable, and he did not show any progressive signs and symptoms
of IJV thrombosis, the patient was managed conservatively with
low-molecular-weight heparin.

Immediate neck exploration was done, which showed a total
transection of right ICA with active bleeding stump. Common
facial vein, hypoglossal nerve avulsed, and multiple venous
chambers were noted. Distal ICA stump was identified, and no
back bleed noted, despite passing fogarty embolectomy catheter
in view of absence of back bleed from distal ICA and proximal
ICA ligated.

Case 3
A 29-year-old male presented with a laceration over the right side
of neck associated with bleeding and swelling after sustaining
an injury with a bull gore. The lacerated wound was packed and
sutured outside and referred to us for further evaluation.
On examination, vitals were stable without any respiratory
distress, and 3 × 1-cm laceration was noted over right side of the
neck (Fig. 4), with a fluctuant swelling which was increasing in size,
and trachea was pushed to left side. No surgical emphysema was
noted. Tongue deviated to right side on protrusion.
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Case 4
A 28-year-old male was brought with acute breathlessness and
laceration in the suprasternal region after sustaining an injury
with a bull gore.
On examination, vitals were stable, and 3 × 2-cm laceration
(Fig. 5) was seen in the suprasternal area with a gush of air. Surgical
emphysema was noted from zygomatic arch to the nipple area.
Immediate video-assisted flexible fiber optic intubation was
done, which showed a small laceration in the anterior aspect of
the tracheal wall at D1 to D2 level. Patient was managed with
endotracheal tube for 2 days and was extubated. Surgical evaluation
was not required in view of small tracheal injury.

D i s c u s s i o n
In India, bull gore injuries are frequently observed in villages. The
horn of bull are long, curved, and directed forward with smooth
tapering ends that produces lacerations and can also penetrate
the body cavities.3,6
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Goring is taken when the bull horn penetrates deeply in the
muscles as well as body cavities. 3 Goring is also described as a
single injury that includes a mix of lacerated wound, contusion,
and infection by many researchers. Thus, wounds produced due to
bull horn impact vary from contusions, lacerations, and penetrating
wounds involving internal organs to fractures.2,3

Biomechanics of Bull Gore Injury
Primary Gore Injury
When the bull charges and accelerates toward its subject, it initially
lowers its head by neck flexion before engaging, and it then extends
its neck powerfully, driving one or both horns into the subject.
The mass of the animal combined with its acceleration result in
tremendous amounts of force being applied at the point of entry
of the sharp horn. The bull follows through with its neck extension
while engaged with the subject with its horn(s). As the subject is
raised violently off the ground, the bull’s head stereotypically tosses
its head in a circular movement. The horn thereby acts as a fixed
vertical axis, while the powerful head movement turns the victim,
with all his weight on it, about the horn(s), causing further shearing.7
This combined motion can result in massive deep tissue damage.

Secondary Bull Injury
Although the primary bull goring injury may result in femoral
vascular, inguinal, abdominal, and genitourinary injuries, secondary
injury may result in a head and neck injury by direct head and neck
goring.
After being thrown by a goring, if the person attempts to stand
up again, and the bull maintains its attention on him as a target
and charges again, there is the potential for very serious secondary
patterns of goring injury that strikes the head and neck directly. As
the subject is typically kneeling down, the primary goring site is
no longer the mid-thigh to mid-abdominal region and is now the
head and neck region.
Overall, the reported cases of injury to the head and neck in a
bull goring encounter vary from 3.1 to 19%.8–10 In a study focusing
entirely on goring injuries to the face and neck, three patients had
cervical injuries that were of neurosurgical interest, including two
carotid transections and a cervical fracture, and one of the facial
injuries involved transection of the facial nerve.11 Although they are
less common than abdominal, inguinal, and lower extremity injuries,
head and neck lesions are generally most severe including death
secondary to intracerebral hemorrhage. Direct goring of the neck
may also result in laceration of the carotid artery or IJV.
Air embolism is a serious complication of a lacerated wall of
IJV.12 Since the wall of this large vein contains very little smooth
muscle, its injury is not followed by contraction and retraction.
Moreover, the outer coat of the vein is attached to fascia of
carotid sheath which hinders the collapse of the vein. Mortality
and morbidity of venous air emboli are related to the volume of
gas entrapment, rate of accumulation, and patient position at the
time of the event.13
The risk of pulmonary embolism following IJV thrombosis is
truly unknown. The most commonly quoted rate of pulmonary
embolism occurring in the setting of IJV thrombosis is 5%.14 A recent
retrospective study demonstrated pulmonary embolism rates of
0.5 and 2.4% for isolated IJV thrombosis and combined subclavian/
axillary vein and IJV thrombosis, respectively.
Uncomplicated cases of IJV thrombosis seldom require surgical
intervention.5 However, cases associated with deep neck infections

require drainage of any fluid collections and debridement of all
infected tissue. Role of anticoagulant is controversial.
Blunt injury of the ICA is rare and easily overlooked. The injury
should be considered in a conscious patient with dense neurological
deficit after blunt trauma to the head and neck. No significant
difference in long-term neurological deficit occurred between
patients treated conservatively and those treated operatively.15
In trauma patients with a carotid artery injury, clinical
examination is critical to operative decision-making. If patients have
a completed stroke preoperatively, reperfusion carries significant
risk of hemorrhagic conversion and little hope of neurologic
improvement. Ligation is usually the procedure of choice.16
For minor lacerations of the vessel, direct arteriorgraphy
should be undertaken. Simple closure can be accomplished with
interrupted monofilament suture if the lumen of the vessel is not
compromised. If it is, a patch angioplasty with autogenous vein,
bovine pericardium, or prosthetic may be needed. It is important
to achieve coaptation of the intima to minimize the risk of
microemboli from the repair site. For more severe injuries, a bypass
may be required. This can be accomplished with an autogenous or
prosthetic vein graft. Polytetrafluoroethylene is often appropriate
for common carotid artery (CCA) injuries, whereas autogenous
vein is a better choice for the ICA due to the size of the vessel and
better patency rates. For injuries near the carotid bulb, an external
carotid artery (ECA) to ICA bypass is also an option. The proximal
ICA and distal ECA are ligated, and the proximal ECA is anastomosed
to the distal ICA.
Injury to the ICA at the base of the skull can present significant
challenges. If the injury is an avulsion of a small branch, bipolar
electrocautery may suffice for achieving hemostasis.17 For larger
injuries, direct suture repair is preferred. If this is not possible,
crushed muscle patches have been used with success. If necessary,
the ICA is sacrificed using aneurysm clips or packing. Unless test
occlusion of the carotid preoperatively demonstrated adequate
collateral circulation, ligation of the ICA carries significant risk of
stroke. A bypass from the ICA to the middle cerebral artery may
be a consideration.18
While 3–6% of penetrating neck injuries consist of injuries
of cervical trachea, such rate is less than 1% in penetrating chest
trauma.19,20 Tracheobroncheal injury (TBI) incidence in blunt
traumas was reported as 2.8% out of 1178 patients dying due to
blunt trauma in the autopsy series.20
Penetrating airway traumas are frequently associated with
significant injuries of adjacent cervical and intrathoracic structures.
Penetrating cervical tracheal injuries are associated with esophageal
injuries (28%), hemopneumothorax (24%), carotid artery and jugular
venous injuries (13%), recurrent laryngeal nerve injuries (8%),
cervical spine and spinal cord injuries (3%), and larynx injuries.21
The first and most important priority in acute TBIs is to ensure
adequate airway. Patients with distress and clinical suspicion of
airway injury must be immediately intubated preferably under
the guidance of flexible bronchoscopy. Patients with air leakage
from a penetrating cervical injury may be intubated through the
neck directly to the tracheal lumen. It is reported that this method
is applied in approximately 25% of penetrating cervical injuries.22
It may not be possible to recognize minor injuries due to distal
intubation, conducted quickly during the stabilization of the patient
with multiple injuries or clinically unsuspected. Such minor injuries
may heal without negative sequela and without requiring surgical
repair, if they are in the form of linear laceration, and if they involve
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less than one third of the diameter of airway. The mucosal defects
where the lung reexpansion is fully ensured and which does not
have a continuing air leakage may also heal without requiring an
early intervention. However, after such injuries, granulation and
structure may develop in some cases that require late correction.21

C o n c lu s i o n
Bull gore injury to the head and neck, even though uncommon,
can be life-threatening. Early identification of the complications
and treatment remain the mainstay.
The most common symptoms will be dysphagia, swelling in
the neck, injury to laryngotracheal airway, and respiratory distress.
Patients can be managed conservatively, and surgical intervention
is required for vascular pathology. Underlying life-threating
complications are retropharyngeal hematoma, IJV thrombosis,
air embolism, severe tracheobronchial injuries, and ICA rupture
as described. But uncomplicated cases seldom require surgical
intervention.
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