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Stab wound in the Craniovertebral spine:
Case report and literature review

Introduction
Spinal cord injuries (SCIs) due to stab injuries are relatively rare (< 
1.5% of SCIs) [1], and their surgical management is controversial 
[1-3]. The incidence of vertebral artery injury in penetrating neck 
trauma is around 7.4% for stab wounds [4]. We report a unique 
case of upper cervical spine impalement in which the knife tip 
was lodged in the occipitocervical level and our surgical strategy 
for foreign body removal. 

Case Presentation 
A 24 year-old bystander sustained a 2-cm stab wound to the right 
occipital condyle (Figure 4A). In the emergency department, the 
patient was fully conscious with no systemic signs or neurologic 
deficits. 

Plain cervical radiographs showed a retained foreign body that 
appeared to be part of a knife, but no obvious bony fracture 
was seen (Figure 1). A cervical computer tomographic (CT) scan 
revealed that the knife tip was lodged at the posterolateral aspect 
of the right occipital condyle. The images further revealed that 
the knife tip was located at the posterior rim of the atlantal arch at 
the level of the vertebral artery groove (Figure 2). CT-angiography 
was done preoperatively, documenting the close proximity of the 
knife tip to the vertebral artery as it emerges from the foramen 
transversarium of the atlas (Figure 3). 

The patient was positioned prone, with the head secured using 
a Mayfield holder. A posterior midline incision was extended 
unilaterally at the level of the impalement. The goal was to 
visualize the occipital condyle, and the posterior arch of the atlas 
as landmarks.  The vertebral artery at this level was carefully 
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Plain radiograph of the cervical area showing the location of the knife in (A) Anteroposterior, (B) Lateral and (C) 
Open-mouth view.

Figure 1 

 

Computer tomographic image shows possible spinal cord or arterial injury.Figure 2 

 

CT angiogram showing the artifact of the knife in close proximity to the right vertebral artery.Figure 3 
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exposed. Intraoperatively, the tip of the foreign body was seen 
cephalad to the vertebral artery, and C1 nerve root (Figure 4B).

The knife tip was constantly visualized in relation to the vertebral 
artery while the assist dissected the entry wound and its track 
to expose the proximal end of the foreign body (Figure 4C). The 
spinal cord was protected by keeping the knife tip away from dura.  
Any rotational movement of the knife was avoided to prevent any 
injury to the nerve root and vertebral artery. The proximal end 
of the knife was secured and pulled longitudinally along the axis 
of the tract. The foreign body was a sharp knife that broke off 
from its handle (Figure 5A). After the foreign body was removed, 
debridement of devitalized tissues and copious irrigation of 
the wounds with saline solution was done (Figure 5B), and all 
wounds were primarily closed. Postoperative radiograph showed 
complete removal of foreign body with no visible bony fractures. 
Intravenous Cefazolin was given for seven days, and the patient 
was discharged ambulatory thereafter, with no neurologic deficits 
and no signs of infection.

Discussion 
With stab wounds at the craniocervical junction, the knife blade 
is typically deflected by the occipital bone after traversing the 

subcutaneous tissue [5]. It slides on the undersurface of the 
occiput and is directed to the occiput-C2 space. However, damage 
to the vertebral artery or vein can be caused if the blade strikes 
the occiput-C1 articular mass [5].

Accurate imaging studies were essential in determining the 
exact location of the knife and in assessing for vertebral artery 
damage. Standard x-ray film and CT scan were necessary in 
simultaneously delineating the bony anatomy and trajectory of 
the knife [6]. The knife tip was shown penetrating the occiput-C1 
articular mass, which alarmed the possibility of VAI in our case. 
A magnetic resonance imaging could not be performed due 
to ferromagnetic properties of the foreign body. As VAI was 
suspected, CT angiography was ordered preoperatively. Although 
catheter angiography has always been the “gold standard” for VAI 
diagnosis especially when the foreign body is near vital structures 
[7], a study by Inaba et al. [8] documented CT angiography to 
be 100% sensitive and 97.5% specific in detecting all clinically 
significant VAIs among all the penetrating neck injuries in the 
study. 

It is recommended that sharp fragments (e.g., a knife tip) are 
removed irrespective of spinal level to prevent worsening of soft 
tissue or bony damage [9, 10]. We also considered removing 
the foreign object to prevent the possible complication of 
leptomeningitis as reported by Gandhi et al. [11] in a cervical 
stab wound case, as well as delayed neurologic deficits [12] 
and intra spinal suppuration [13]. A posterior approach to 

 

Intraoperative images show (A) 2cm lacerated wound on the posterolateral aspect of the right occipital area 
(B) visible knife fragment embedded on soft tissue on the midline incision (C) knife edge directly on the entry site.

Figure 4 

 
(A) 5cm retained knife fragment, (B) Soft tissue after removal.Figure 5
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the occipitocervical junction was carried out. As suggested by 
Horowitz et al. [14], extensive exposure is mandatory to permit 
extraction of the impaled object under direct vision. We did a 
posterior midline incision and exposed the posterior elements 
of the spine at the level of the impalement, with adequate 
extension enough to allow visualization of the vertebral artery 
and its spatial relationship to the knife tip. We avoided exposing 
the latter through the entry wound to prevent pushing motion 
of the knife tip that can nick the vertebral artery. The knife was 
pulled with the surgeon sure that the vertebral artery was not 
nicked. 

Conclusion
Cervical spine stab wound with VAI and foreign body retention is 
uncommon, and appropriate examinations are necessary before 
a surgical removal is carried out. A suitable strategy should be 
chosen with the goal of safely removing the foreign object without 

causing iatrogenic cord, root, or arterial injury. CT angiography 
should be considered when VAI is suspected. 

Key Points
1. Cervical stab wounds with spinal cord and/or vertebral artery 

injuries are relatively uncommon, especially those in which a 
foreign body is retained.

2. CT angiography is strongly suggested to ensure no penetrating 
neck injuries to the vertebral artery have occurred.

3. Surgical intervention in these cases remains controversial. 
However, the purpose of any surgery is to prevent infection, 
injury to the dura or vertebral artery that may cause CSF 
leakage or bleeding. 

4. The surgical strategy is to ensure adequate exposure of the 
knife tip prior to removal to prevent any iatrogenic or further 
injury to the cord, vertebral artery, and nerve root.
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