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Abstract
Background: Iatrogenic injury to the vertebral artery is a rare but potential 
complication of cervical spine surgery. Previous authors have commented on the 
use of flow‑diverting stents for treatment of aneurysms of the V3 segment of the 
vertebral artery.
Case Description: Here, we report a case in which injury occurred at the V2 
segment of the vertebral artery with the development of a pseudoaneurysm, 
which was found on angiography. After decompressing the spinal cord from 
an epidural hematoma, the pseudoaneurysm was treated by deploying two 
Pipeline flow‑diverting stents  (Medtronic, Minneapolis, MN). Obliteration of the 
pseudoaneurysm was noted on follow‑up angiography 4 days after the treatment.
Conclusion: This case highlights a unique treatment at a region which, to our 
knowledge, has not been mentioned in the literature.

Key Words: Iatrogenic complication, Pipeline embolization device, pseudoaneurysm, 
V2 segment, vertebral artery

INTRODUCTION

Although rare, iatrogenic injury to the vertebral artery 
(VA) during cervical spine surgery poses potentially 
life‑threatening risk to patients. Resultant hemorrhage as 
well as infarction secondary to VA injury constitute potential 
causes of intraoperative death. Subsequent formation 
of a VA pseudoaneurysm at the site of injury places the 
patient at risk for future emergent complications such as 
aneurysmal rupture.[1,4] Prior to advances in endovascular 
techniques, treatment of VA injury relied on an open 
surgical approach  –  primary microvascular repair and 
vessel ligation  –  that was associated with high morbidity 
and mortality.[1] With the advent of coil embolization, 
balloon‑assisted coil embolization, and flow‑diverting stents, 
treatment of VA pseudoaneurysms has shifted toward these 
minimally invasive endovascular techniques.[6]

Endovascular flow‑diversion technology utilizes a 
high‑density mesh stent at the site of aneurysm, 
thereby diverting blood flow from the aneurysmal 
sac and maintaining the patency of the parent vessel. 
In addition, the mesh provides a scaffold for the 
subsequent endothelialization of the aneurysm neck, 
ultimately aiding in the isolation and obliteration of 
the aneurysm.[3,6] These flow‑diverting stents have been 
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investigated in the context of cerebral aneurysms, most 
commonly those stemming from the internal carotid 
artery  (ICA).[3] Thus far, the use of flow‑diverting 
stents for the treatment of ICA aneurysms has been 
promising, yielding low complication rates and high rates 
of complete angiographic occlusion of the aneurysm at 
6‑month follow‑up.[3,6] However, the use of flow‑diverting 
stents for the treatment of pseudoaneurysms arising from 
the VAs, specifically the V3 segment, have only recently 
been described.[1,5] Here, we present a case of successful 
treatment of an iatrogenic pseudoaneurysm within the 
V2 segment using a flow‑diverting stent.

CASE REPORT

The patient  (age in the early 60s) underwent treatment 
of multilevel cervical stenosis with a C3‑7 anterior cervical 
discectomy and fusion  (ACDF). During the course of the 
procedure, the surgeon encountered copious bleeding during 
end‑plate preparation of the C5‑6 level. There was concern 
for VA injury, which was controlled with Surgiflo hemostatic 
matrix (Ethicon, Somerville, NJ, USA) and Gelfoam (Pfizer, 
New  York City, NY, USA) packing to tamponade the 
hemorrhage. After hemostasis was obtained, the plate was 
placed and normal wound closure ensued. The patient was 
subsequently transferred to the intensive care unit (ICU) for 
observation after the completion of the procedure.

While in the ICU, the patient developed progressive 
quadriparesis within 36 hours of the procedure. Work‑up, 
including magnetic resonance imaging of the cervical 
spine and computed tomographic angiography of the 
neck, showed ventral cord compression at the C5‑6 level 
as a result of a ventral epidural hematoma  [Figure  1]. 
The patient was immediately taken back to the operating 
room for decompression of the spinal cord and revision 
of the ACDF procedure. From the operating room, the 
patient was taken to the angiography suite. Cerebral 
angiography was performed, which revealed the presence 
of a 0.5 mm  ×  0.85 mm pseudoaneurysm in the V2 
segment on the left side [Figure  2]. Subsequently, 
two Pipeline embolization devices, 4  ×  18 mm 
and 4  ×  20 mm in size, were deployed across the 
pseudoaneurysm, completely covering the lesion. 
Follow‑up angiography 4  days later demonstrated no 
evidence of residual pseudoaneurysm [Figure 3], and the 
patient’s quadriparesis gradually improved over the next 
week. Clinical follow‑up occurred 9 months later, with 
the patient demonstrating significant improvement in 
function and minimal right‑upper extremity weakness.

DISCUSSION

In previous descriptions of VA pseudoaneurysms treated 
with flow‑diverting stents, the aneurysms were located at 
the V3 segment of the VA, an area more anatomically prone 

to injury than other VA segments due to its tortuosity, 
its course along the posterior arch of C1, and its location 
beyond the protection of the transverse cervical foramina 
of C2‑C6.[5] This case demonstrates the efficacy of Pipeline 

Figure 1:  (a) Sagittal T2‑weighted magnetic resonance image of 
the cervical spine demonstrating epidural hematoma and ventral 
cord compression; (b) axial T2‑weighted magnetic resonance image 
showing ventral hematoma and cord compression

a b

Figure  2: Left vertebral artery injection,  (a) anteroposterior 
(with inset) and  (b) posterior views, demonstrating a very 
small, posteromedially projecting pseudoaneurysm in the V2 
segment (arrows)

a b

Figure  3: Digital subtraction angiography of the left vertebral 
artery after the deployment of two Pipeline embolization devices 
(a, anteroposterior; b, lateral). Previously seen pseudoaneurysm is 
no longer visible (arrows)

a b
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embolization in the V2 segment for a pseudoaneurysm 
located at the level of C5‑C6. Iatrogenic injuries due to 
anterior cervical spine surgery at the level of V2, as was the 
case with our patient, are exceptionally rare, occurring in 
0.5% of procedures according to a series analysis by Tang 
and Rao.[8] Despite their rarity, the severity of complications, 
including the potential for rupture, warrants treatment.

The etiology of pseudoaneurysm formation provides a 
rationale for flow‑diversion stenting as a modality of 
treatment. In an iatrogenic pseudoaneurysm caused by a 
direct penetrating injury to the vessel, friable connective 
tissue beyond the vessel comprises the aneurysmal 
sac.[1,2] The use of other endovascular techniques, 
such as coil embolization or stent‑coiling, exposes 
the weak connective tissue of the aneurysmal sac to 
direct manipulation, potentially increasing the risk for 
rupture.[1,2,5] Furthermore, for pseudoaneurysms with 
fusiform morphology (i.e.,  lacking a true neck), use of a 
flow‑diverting stent across the aneurysmal site avoids the 
difficulties encountered when attempting to coil embolize 
a diffusely enlarged vessel. Although the treatment of VA 
pseudoaneurysms with these stents seems to be a rational 
approach, the most supported use of flow‑diversion 
stenting is for supra and paraclinoid regions of the 
ICA.[3] Aneurysm treatment in the VAs has been reported; 
however, the morbidity, mortality, and long‑term efficacy 
of this technique in the posterior circulation remain 
unknown. The success of flow‑diversion stenting in the 
supra and paraclinoid regions of the ICA is attributed in 
part to large artery caliber and lack of perforating vessels. 
As the flow‑diverting stent is partially occlusive, advancing 
the device across perforators generates risk for ischemic 
complications.[7] Indeed, flow‑diversion stenting in the VAs 
carries a higher risk of ischemic complication.[3] Although 
the present case study demonstrates the viability of 
flow‑diversion stent placement in the V2 segment of the 
VA for pseudoaneurysm treatment, continued investigation 
is needed to determine its safety for use in the posterior 
cerebral circulation.

Our experience shows that the use of flow‑diverting 
stents, characterized and indicated for use in the 

ICA, appear to be a viable option for the treatment of 
iatrogenic pseudoaneurysms located in the V2 segment of 
the VA.
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