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 Introduction 
  ▼  
 Occipital neuralgia (ON) is a rare cause of 
headache characterized by severe epi-
sodes of lancinating pain within the dis-
tribution of the greater and lesser occipital 
nerves  [17] . This paroxysmal jabbing pain 
may be associated with aching in the 
greater or lesser occipital nerve distribu-
tions between paroxysms. Often there is 
tenderness over the nerve and sometimes 
there can be diminished sensation or 
dyesthesia in the distribution of the nerve 
 [12] . Although specifi c causes such as 
whiplash injury, prior skull base surgery, 
rheumatoid arthritis, nerve entrapment 
by hypertrophied atlantoaxial ligaments, 
compression of the greater occipital nerve 
by an anomalous ectatic vertebral artery, 
and degenerative C1-C2 arthrosis are 
reported, the majority of cases are idio-
pathic  [8,   11] . A wide variety of treat-
ments have been tried, including cervical 
collars, transcutaneous nerve stimulation 
 [15] , analgesics and antimigraine drugs 
 [9,   18] , occipital nerve block with or with-
out glucocorticoid injection, chemical or 
radio-frequency occipital nerve ablation 
 [19] , atlantoaxial arthrodesis, and dorsal 
cervical rhizotomy  [16] , all with variable 
degrees of success. We describe a unique 
case who presented with occipital neu-
ralgia after being shot by a ball bullet (BB) 
which was accidentally fi red from a BB 
gun close to his face.   

 Case Report 
  ▼  
 A 21-year-old man was admitted to our 
institution with a gunshot wound. About 
2   h earlier, he had been accidentally shot 
by a friend who, as a joke, had pointed a 
BB gun at him less than 0.5   m from his 
face. On admission, the patient was alert 
and oriented with normal physical and 
neurological examination results. His 
Glasgow Coma Score was 15. There were 
numerous small burns on his face and 
lips, probably due to the proximity of the 
explosion. The entry point of the BB was 
not easily identifi ed. After thorough oral 
examination with an endoscope, it was 
shown that BB had passed through the 

oral cavity and ripped the left soft palate 
(      ●  ▶      Fig. 1  ). The X-ray fi lms of the cervical 
spine showed a large BB under the 
 posterior arcus of the atlas (      ●  ▶      Fig. 2  ). 
Cervical computerized tomography (CT) 
and three-dimensional (3-D) CT images 
revealed complete integrity of the verte-
bral canal and the fortuitous arrest of the 
BB at the level of joint between the lateral 
mass of C1 and the lateral mass of C2 
(      ●  ▶      Fig. 3  ). There was a fracture on the 
posterior arcus of atlas near the bullet. On 
digital subtraction angiography (DSA), 
the vertebral artery was intact (      ●  ▶      Fig. 4  ). 
The patient was started on prophylactic 
antibiotic therapy (cefuroxime 1   g 
2    ×     / day) for seven days. Because the 
patient did not consent to surgery, a Phil-
adelphia collar was applied to immobilize 

the cervical spine. The patient was dis-
charged uneventfully after ten days, and 
was instructed to use a Philadelphia col-
lar for three months. One month after 
discharge, the patient reported that he 
had severe paroxysmal pain in the left 
occipital area. In addition, the patient ’ s 
complaint was exacerbated by cervical 
extension. Because no pain control was 
achieved with oral analgesics (ibuprofen 
400   mg 2    ×     / day, diclofenac 50   mg 2    ×     / day), 
gabapentin was started at 900   mg / day 
and increased to 1   800   mg / day. After four 
weeks, the patient became pain free. 
Three months later, the patient was still 
using gabapentin 1   800   mg / day. He has 
remained asymptomatic ever since. Thus, 
no attempts were made to reduce the 
dose of the medication at the three-
month follow-up.   

 Discussion 
  ▼  
 BB guns are frequently considered low-
velocity guns without the ability to cause 
signifi cant injury. Civilian gunshot 
wounds are the third leading cause of spi-
nal cord injury  [6,   20] . The cervical spine 
is less frequently involved, probably 
because it presents a smaller surface area 
than the thoracic and lumbosacral seg-
ments  [20] . In the majority of cases, a 
gunshot wound to the cervical spine has a 
devastating eff ect, both directly, due to 
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  Fig. 1           Photograph of the oral examination 
with an endoscope reveals the entrance point 
(arrows) of the ball bullet at the left soft palate. 
U: uvula, T: tongue.  

  Fig. 2           Lateral cervical spine radiograph shows 
the ball bullet (arrow) at the C1-C2 level.  

  Fig. 3           ( a ) CT scan shows the ball bullet 
(arrow) lodged under the left posterior arch of 
the atlas; ( b ) 3D-computed tomography shows 
the ball bullet (arrow) lodged under the left 
posterior arch of the atlas.  

  Fig. 4           Digital subtraction angiography. 
( a ) The carotid artery is intact; ( b ) the vertebral 
artery is intact. (Arrow: ball bullet).  
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the eff ect of the bullet hitting the bony, 
muscular and nervous structures, and 
indirectly, because even the simple con-
cussive eff ects of a bullet on the vertebral 
column can result in complete or incom-
plete spinal cord injury  [5,   14] . Literature 
reveals no reports of cases in whom bul-
lets in the region of the cranio-cervical 
junction caused occipital neuralgia. In the 
case presented here, the trajectory of the 
BB could have had dangerous conse-
quences (      ●  ▶      Fig. 5  ). However, neurological 
examination of the patient was normal 
on admission. 
 Occipital neuralgia is a pain syndrome 
characterized by periodic sharp and / or 
throbbing pain involving the occipital 
nerve complex. Generally, the pain starts 
at the nape of the neck and radiates 
upward over the vertex  [12] . Retro-orbital 
and temporal pain has also been reported 
in patients suff ering from occipital neu-
ralgia. Similarly, patients who experience 
occipital neuralgia often experience 
trigeminal neuralgia  [11] . This diagnosis 
should be diff erentiated from cervico-
genic headache because of occipital pain 
refl ecting from other sources, such as the 
atlantoaxial or upper zygoapophyseal 
joints. Cervicogenic headache is diag-
nosed in the setting of imaging consistent 
with a valid cause of headache, such as 
tumor, fracture, infection, or infl amma-
tory arthritis, none of which was identi-
fi ed in this patient  [12] . In the present 
case, except for the BB, no other cause of 
occipital neuralgia was found during 
physical, biochemical, and radiological 
investigations. 
 The greater occipital nerve is formed by 
the medial branch of the dorsal ramus of 
C2 that runs under the posterior arcus of 
the posterior arch of the atlas. The greater 
occipital nerve pierces the semispinalis 
capitis and the trapezius (adjacent to 
their insertion into the occipital bone 

between the superior and inferior nuchal 
lines) to run along the occipital artery  [2] . 
It receives a fi lament from the medial 
branch of the third dorsal cervical (C3) 
ramus after it pierces the trapezius. A 
cutaneous branch of the suboccipital 
nerve (fi rst cervical (C1) dorsal ramus) 
will occasionally join the greater occipital 
nerve as it accompanies the occipital 
artery. The greater occipital nerve fre-
quently connects with the lesser occipital 
nerve, which arises from the cervical 
plexus (formed by the upper four ventral 
cervical rami), and uncommonly with the 
superfi cial auriculotemporal nerve  [1] . In 
the present case, a large BB was retained 
under the posterior arcus of the atlas. 
Impingement of the BB on the dorsal root 
ganglion and ramus of C2 resulted in only 
neuralgia exacerbated by cervical exten-
sion, and considering its location, was 
remarkably well tolerated. 
 Medical treatment of occipital neuralgia 
takes many forms, including antiepilep-
tics, antidepressants, tricyclic amines, 
triptans, narcotics, steroids and NSAIDs 
 [13] . Minimally invasive techniques, such 
as trigger point injections with a mixture 
of a local anesthetic and a steroid (which 
may be both diagnostic and therapeutic), 
transcutaneous electrical nerve stimula-
tion, and diff erent nerve blocks have also 
been used to treat ON. When conserva-
tive measures fail, surgery-based thera-
pies, such as neurolysis of the greater or 
lesser occipital nerve, intradural rhizot-
omy of the C2 root, selective partial pos-
terior rhizotomy of C1 to C3 roots, C2 
ganglionectomy, or C2 root decompres-
sion have often been the defi nitive treat-
ment  [3,   4,   7,   10] . 
 Occipital neuralgia secondary to a BB gun-
shot wound has not been previously 
reported in the English literature. In our 
patient, the mechanism of the occipital 
neuralgia may be explained by the pressure 
created by the BB on the dorsal root gan-
glion and ramus of C2, and the pain was 
successfully treated with  gabapentin.   

 Conclusion 
  ▼  
 We believe the case reported here will 
contribute to the broad spectrum of eti-
ologies of occipital neuralgia. As a fi rst 
line of therapy, we suggested the use of 
medical agents for the management of 
occipital neuralgia. Further studies on 
similar cases may improve our under-

standing of the nature of secondary neu-
ralgia in the future.        
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