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Craniocerebral gunshot injuries (CGIs) are extremely seldom happened in Korea be-

cause possession of individual firearm is illegal. So, CGIs are rarely encountered by 

Korean neurosurgeons or Korean trauma surgeons, though in other developing coun-

tries or Unites states of America their cases are indefatigably increasing. Management 

goal should focus on early aggressive, vigorous resuscitation. The treatments consist of 

immediate life salvage through correction of coagulopathy, intracranial decompression, 

prevention of infection and preservation of nervous tissue. There have been few studies 

involving penetrating CGIs in Korea. Here we present a case of penetrating gunshot 

wound in Korea. We present a 58-year-old man who was unintentionally shot by his 

colleague with a shotgun. The patients underwent computed tomography (CT) for 

assessment of intracranial injury. The bullet passed through the left parietal bone and 

right lateral ventricle and exited through the posterior auricular right temporal bone. 

After CT scan, he arrested and the cardiopulmonary resuscitation was conducted im-

mediately. But we were unable to resuscitate him. This case report underscores the im-

portance of the initial clinical exam and CT studies along with adequate resuscitation 

to make the appropriate management decision. Physicians should be familiar with the 

various injury patterns and imaging findings which are poor prognostic indicators.
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INTRODUCTION

Craniocerebral gunshot injuries (CGI) are increasingly encountered by physicians es-

pecially in developing countries [1] or the United States of America [2]. However, they 
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are extremely seldom happened in Korea because pos-

session of individual firearm is illegal. So CGIs are rarely 

encountered by Korean neurosurgeons or Korean trauma 

surgeons. CGIs are the most lethal of all firearm injuries, 

with reported survival rates of only 7% to 15% [3].

About 90% of the time, the victims die before arriving 

at the hospital and for those who survive, 50% die in the 

emergency room [4]. Peak mortality from CGI happens 

at the scene or within 3 hours of injury [5]. We describe a 

case of a patients visiting to our hospital with a transcra-

nial penetrating injury by a gunshot.

CASE REPORT

History and presentation
A 58-year-old man visited our emergency unit with 

shotgun wounds. He was on a hunting wild boars when 

he was unintentionally shot in his left head and left arm 

by his colleague with a shotgun. He was brought to our 

hospital by helicopter. By the time the ambulance worker 

reached at the scene of the accident, his pulse and breath-

ing was stable. But 5 minutes before the helicopter arrived 

at our hospital, his pulse became low and weak, so we 

did cardiopulmonary cerebral resuscitation (CPCR) for 

moving the patient from the helicopter to the emergen-

cy room. About 30 minutes after CPCR, the return of 

spontaneous circulation was achieved. On a physical ex-

amination, his both pupils were fixed and dilatated with a 

Glasgow coma scale (GCS) score of III. Inspection of the 

head revealed that the bullet appeared to penetrate the left 

parietal region and stop at the posterior auricular area (Fig. 1).

Imaging
After the vital sign had stabilized, we performed the head 

computed tomography (CT). The CT demonstrated 

that the bullet passed through the left parietal bone and 

transversed frontal lobe, coursing through right lateral 

ventricle, and exited through the posterior auricular right 

temporal bone (Fig. 2). The bullet was under postauric-

ular skin. the Imaging showed scattered fragments of the 

bullet mainly in the right frontal lobe. Diffuse subarach-

noid hemorrhage and intraventricular hemorrhage was 

present within the both lateral ventricles. After CT scan, 

he arrested again and CPCR was conducted immediately. 

But we were unable to resuscitate him this time.

Fig. 1. The bullet penetrated the left parietal region and stopped at the posterior auricular area.
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Fig. 2. Brain computed tomography (CT) scan of the patient. The bullet passed through the left parietal bone and transversed frontal lobe, coursing 
through right lateral ventricle and exited through the posterior auricular right temporal bone.

Craniocerebral gunshot injury

GCS 3 and fixed pupils

No surgery

No hematoma

GCS ≤8

Extensive brain injury Limited brain injury

GCS >8 Surgery

Surgery

No surgery Surgery

Space-occupying hematoma

Brain CT-scan

GCS 3 and reactive pupils or GCS >3

Fig. 3. Management guideline for craniocerebral gunshot injury. GCS: Glasgow coma scale, CT: computed tomography.
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DISCUSSION

Penetrating brain injuries involving foreign bodies are 

less prevalent than closed head injuries but carry a worse 

prognosis [6,7]. Especially, missile injuries have impact 

velocities of greater than 120 meters per second, cause 

damage with thermal and kinetic injuries, and thus are 

associated with a higher morbidity and mortality [8]. 

Management goals should focus on early aggressive, 

vigorous resuscitation and correction of coagulopathy. 

Thorough examination is necessary for any patient with 

scalp wound, as penetrating foreign bodies may be obvi-

ous or occult. Our case is an example of this as the bullet 

had located under postauricular skin, did penetrate the 

temporal bone but not the skin. Those with stable vital 

signs undergo brain CT scan [9]. Surgical management of 

these patients is controversial. Tsuei et al. [10] suggested 

an algorithm for CGIs, in which according to GCS and 

pupilary reactivity, the decision to perform or not surgery 

is taken (Fig. 3). When the surgical approach is needed, 

prompt removal of the entire foreign body, removal of 

bone fragments, focal debridement, decopression of neu-

rovascular structures, hemostasis, and dural repair are key 

goals of surgery [6,7,11]. Direct visualization of an intra-

cranial object during removal is ideal so that bleeding can 

be controlled if a tamponade effect is lost and also that 

any retrained fragments may be seen and subsequently 

removed [8]. Proper imaging preoperatively is imperative 

to identify any injured vessels and potential tamponade 

effect before removing an object [12]. 

Head CT remains the most valuable study for initial 

evaluation of foreign objects and assessing the extent of 

injury. Plain radiographs are useful for the intracranial 

localization of metallic foreign bodies when CT scans are 

limited by artifact [6,11]. When there is a high index of 

suspicion for vascular injury, at least CT angiography, 

but preferably digital subtraction angiography, may be 

necessary before surgery for operative planning [6,7]. In 

CGI populations, features associated with higher risk of 

vascular injury include orbitofacial or pterional penetrait-

ingbrain injury, presence of intracranial hematoma, and 

fragments crossing 2 or more dural compartments [6,7]. 

Angiography is also indicated after surgery to monitor 

for vascular complications such as traumatic intracrani-

al aneurysm and pseudoaneurysm formation. It is also 

strongly recommended in cases of delayed or unexplained 

subarachnoid or intracranial hemorrhage [6,7].

There is a high risk of intracranial infection in patients 

with CGIs, and it probably results from the presence of 

contaminated foreign bodies (i.e., metallic fragments, 

skin pieces, hair, and osseous fragments) that penetrate 

the skull and touch brain tissue following the projectile 

trajectory. After the introduction of antibiotic therapy, 

incidence of specific lesions such as brain abscesses asso-

ciated with CGIs decreased from 8.5% to 1.6-3.1% [13]. 

Most posttraumatic infections caused by CGIs appear 

early after the wound: 55% during the first 3 weeks and 

90% before the 6th week [13], however, some brain ab-

scesses have been described 15 years after the trauma [14]. 

Broad-spectrum antibiotics capable of crossing the blood-

brain barrier and prompt foreign body removal are indi-

cated [7,12]. Staphylococcus aureus is the most frequently 

encountered pathogen, though gram-negative bacteria are 

also common and anaerobic bacteria are also occasionally 

seen [7]. Tetanus vaccination should also be administered 

as indicated [11].

 Intracranial pressure (ICP) monitoring has been well 

documented to be an important predictor of prognosis 

in severe non-penetrating traumatic brain injury (TBI) as 

intracrebral hemorrhage (ICH) is clearly associated with 

worse recovery and optimum control of elevated ICP 

leads to a better outcome. The available data suggest a 

higher frequency of raised ICP in CGI patients, and when 

present, raised ICP is documented to be a predictor of 

worse prognosis [7]. In cases, where ICP is monitored and 

ICH is present, treatment measures are the same, which 

are used in non-penetrating TBI, i.e., sedatives, mannitol, 

CSF drainage, high-dose barbiturates, and decompressive 

craniectomy [15].

Approximately 30-50% of patients with penetrating 

brain injury develop seizures [6,7]. Between 4% and 10% 

have their first seizure within the first week of injury, and 

80% of patients have a seizure during the first 2 years 

[7,12]. Antiepiletic medication has been shown to prevent 

the occurrence of early but not late seizures. For this rea-

son, prophylaxis is recommended for the first 7 days after 

injury [6,7,12].

There have been few recent studies involving CGIs, and 
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most studies have been restricted to small numbers of 

patients, which do not allow for adequate prediction of 

mortality. While an individualized approach is certainly 

necessary for patients with CGIs, certain management 

principles apply to nearly every case. These include main-

taining a high suspicion for intracranial injury when the 

presentation is occult, transfer to a neurosurgical and 

neuroendovascular center with head and neck surgery 

available, and prompt removal of the object when pre-

sentation is acute. It is important to recognize the role of 

vigorous and intense resuscitation but always evaluated 

together with predictors of mortality. Head CT is the 

most sensitive initial study and should often be followed 

with CT angiography or digital subtraction angiography 

to assess vascular injury. Goal of surgery should include 

removal of the object in a way that minimizes collateral 

damage, debridement of bone or object fragments, and 

hemostasis. Direct visualization of object and extent of 

injury is preferred in most cases. Postoperative imaging 

and follow-up is imperative to assess for complications 

such as delayed vascular injury and abscess formation, 

as these can present in a delayed fashion. Postprocedural 

infection, seizures, hemorrhage, and ICP elevation are key 

areas for prophylaxis and management. It is necessarily 

urgent to continue promoting research in CGIs, looking 

impact positively the quality of life for those who survive.
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