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CASE REPORT

A 61-year-old male complaining of a tingling sensation and 
radiculopathy on right arm visited our medical center. Diagnos-
tic workup disclosed a cervical spondylosis and central stenosis 
on C4-C7 and a right foraminal disc on C5-C6. The patient un-
derwent decompressive laminectomy for cervical stenosis. The 
operation was successful, but the right arm pain still remained 
despite some improvement of tingling sensation. We therefore 
decided to perform an additional ACDF on C5-C6. He under-
went microscopic discectomy employing the right side approach. 
The larynx, trachea, and esophagus were retracted medially us-
ing a cervical retractor and the carotid artery was retracted on 
the lateral side. The longus colli muscle and prevertebral fascia 
were then exposed. After C5-C6 discectomy, and the lower end 
plate of C5 and upper end plate of C6 were removed. While 
drilling the right medial side of the uncinate process of C5-C6, 
a massive pulsatile flow of fresh blood was observed. Control of 
the bleeding was attempted at the injury site by quickly packing 
with hemostatic agents (Surgicel, Spongostan, etc.). However, it 
was difficult to achieve complete hemostasis. When transient 
hemostasis was attained, the wound was closed rapidly follow-
ing insertion of a cage packed with allograft bone chips. The pa-
tient’s estimated blood loss was more than 1600 mL over 10 
minutes. The patient was moved quickly to the interventional 
angiography room, and a 4-vessel angiography was performed. 

INTRODUCTION

Anterior cervical discectomy and fusion (ACDF) is a stan-
dard surgical procedure performed to remove a herniated or 
degenerative disc in the cervical region of the spine. Although 
ACDF for cervical spondylotic myelopathy or radiculopathy is 
considered to be safe and efficient, the vertebral artery (VA) may 
be injured while drilling the uncinate process due to its position 
adjacent to the neural foramen. When a VA is injured, the con-
sequences can be serious or even fatal because of the difficulty 
in controlling the copious hemorrhage which can cause severe 
hypotension and even cardiac arrest. If massive intraoperative 
bleeding occurs, immediate control of hemorrhage is necessary 
and is usually achieved only by compressive tamponade. How-
ever, if intraoperative bleeding is not controlled by compressive 
tamponade using surgical hemostat agents, the condition be-
comes life-threatening and must be urgently addressed4,8). We 
report a case of iatrogenic injury to the vertebral artery at C5-
C6 occurring while drilling the uncinate process, which was 
successfully treated by emergent endovascular embolization. 
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ger be relied on to prevent VA injury. 
When the vertebral artery is injured while drilling, the primary 

action is to achieve hemostasis by packing the injured site with a 
hemostatic agent (Surgicel, Spongostan, Avitene, etc.). Direct he-
mostatic tamponade by compression is easy to perform and may 
be effective. However, several cases of delayed hemorrhage and 
fistula formation from packing the injured arteries have been re-

Although there was no active bleeding in right vertebral artery 
angiographic injection, we found a tiny leakage site that appeared 
to be a small pseudoaneurysm (Fig. 1). After confirming that 
collateral circulation of the left vertebral artery was sufficient, 
coil embolization of right vertebral artery was successfully per-
formed (Fig. 2). Post-embolization angiography showed com-
plete occlusion of the right vertebral artery, and collateral circu-
lation of the left VA was enough to compensate for the sacrifice 
of the right VA (Fig. 3). After the entire procedure, neck and 
brain computed tomography (CT) was performed but there was 
no evidence of hemorrhage or infarction. The patient was trans-
ferred to the intensive care unit. On postoperative day 3 and 14, 
brain computed tomographic scan (CT) and magnetic reso-
nance imaging (MRI) were performed. The CT and MRI re-
vealed the presence of a right cerebellar infarction but there 
were no related symptoms and the vital signs of the patient were 
stable (Fig. 4). Anti-coagulation medication was administered. 
At the 3-month follow-up examination, the patient had no neu-
rologic sequelae and his vital signs were also stable. 

DISCUSSION

Anterior cervical discectomy and fusion to treat cervical disc 
herniation is popular and widely-performed by spine surgeons. 
An anterior approach is more convenient than a posterior ap-
proach because the disc can be reached without disturbing the 
spinal cord, spinal nerves, or the strong neck muscles. Despite 
the advantages of anterior approach, the VA can be injured dur-
ing this process and can result in fatalities1,4,7). Cases of iatrogen-
ic VA injury are rare in the literature. The reported incidence of 
VA injury during anterior cervical surgery is 0.3-0.5% and most 
cases occur during corpectomy procedures2,8,9,11). Most of these 
injuries were caused by using a high-speed drill. At our institu-
tion, we had not experienced VA injury for single level ACDF 
before the present case. The rate of neurological complications 
associated with VA injuries is 50% and the severity of complica-
tions varied from cerebellar infarction to severe quadriparesis4,6). 
Smith et al.11) analyzed three common causes of VA injury : 1) 
off of the midline use of a power burr, 2) excessive width of 
bone and disc removal, and 3) abnormal softening of the lateral 
bone resulting from a tumor or infection. Identification of an 
aberrant VA on preoperative imaging is critical to prevent these 
potentially devastating injuries. Gantwerker et al.6) insisted that 
the possibility of anomalous vertebral arteries that were at risk 
of injury during surgery. In the present case however, we couldn’t 
find any anomalous vertebral arteries in spite of retrospective 
analysis of MR images. The uncinate process is medial to the 
transverse foramen and thus represents an important landmark 
for dissection or drilling during anterior cervical surery. With 
aging, the uncinate process begins to flatten and lose its charac-
teristic sharp and tapered shape. The uncinate process is inti-
mately related to the VA and usually gives the surgeon safety 
margin. As it flattens with age, the uncinate process can no lon-

Fig. 1. Right vertebral artery angiographic injection shows filling defect 
on distal portion and pseudoaneurysm like appearance (arrow).

Fig. 2. Endovascular occlusion of the right V2 segment and pseudoaneu-
rysm is being performed after confirming collateral circulation of left 
vertebral artery.

Fig. 3. Post-embolization angiography shows collateral circulation of the 
left vertebral artery and posterior inferior cerebellar artery.
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sure in case of difficulty with controlling bleeding by hemostatic 
packing.
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ported in the literature. A risk of de-
layed hemorrhage remains for a patient 
in which hemorrhage was controlled by 
hemostatic packing3,5). Some authors 
have advocated direct surgical repair 
which usually requires subperiosteal 
dissection of the longus colli muscle6). 
However, direct exposure and suture re-
pair of a VA laceration is not always fea-
sible because of massive bleeding and 
hemodynamic instability. In the present 
case, it was difficult to directly repair the 
vertebral artery. Recently, endovascular 
management, such as coil embolization, stent-assist coil emboli-
zation, and the use of stent grafts or covered stents, has been in-
troduced10). Intraoperative angiography will help the urgent eval-
uation of the injury site and identify the contralateral vertebral 
artery status. Most patients have a dominant VA. The left VA is 
dominant in 50% to 60% of the population whereas the right VA 
is dominant in approximately only 25%. The remaining 25% of 
the population is known to have co-dominant vertebral arteries2). 
Direct occlusion of an injured vertebral artery by the neurosur-
geon or endovascular team is only justified if the patient has a 
patent contralateral VA or sufficient collateral posterior circula-
tion. If the contralateral VA is hypoplastic, vessel repair is the pre-
ferred treatment. 

There are several ways to prevent intraoperative VA injury. 
First, careful preoperative evaluation of the dilated or tortuous 
vertebral artery is most important to prevent iatrogenic VA in-
jury. Failure to recognize an aberrant vertebral artery can result 
in catastrophic consequences even when lateral decompression 
is achieved within generally accepted safe limits. Second, an ex-
tensive lateral procedure such as decompression of the unco-
vertebral joints or neural foramen, lateral disc removal should 
be avoided. Maintaining the midline orientation is essential to 
adequate decompression of the neural structures, as well as to 
prevent injury to the vertebral artery. The medial uncovertebral 
joint should be a guide as to the lateral extent of any dissection 
or drilling. We speculate the drilling over uncovertebral joint 
might cause VA injury in this patient. The patient fortunately 
had no neurologic sequelae due to emergent endovascular 
obliteration in spite of cerebellar infarction.

CONCLUSION

It is important to be aware of the possibility of VA injury. It 
can be avoided by understanding the anatomical relationships of 
the VA, the spinal canal, and uncinate process. Emergent endo-
vascular embolization should be considered as alternative mea-

Fig. 4. Postoperative radiological imaging studies. A : There is no evidence of cerebellar infarction 
immediately after the endovascular embolization. B : On postoperative day 3, brain computed tomo-
graphic scan shows low density in the right cerebellar hemisphere. C : On postoperative day 14, 
FLAIR magnetic resonance imaging view reveals infarction in the right cerebellar hemisphere.
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