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ischemia and infarction. Patients and surgeons should be 
aware of this possibility.

Case Report

The patient is an adult man who presented to our institution 
after developing the acute onset of transient left‑sided body 
numbness while lifting weights. His past medical history 
was remarkable only for a closed head injury with facial 
and skull fractures following a bull‑riding accident ten years 
before. Computed tomography  (CT) of the head revealed 
a hyperdensity in the right ambient cistern  [Figure  1a] 
and CT angiography revealed a 12 mm fusiform right PCA 
aneurysm [Figure 1b]. Lumbar puncture revealed no evidence 
of subarachnoid hemorrhage. Cerebral catheter angiography 
demonstrated a partially thrombosed 12 mm by 9 mm right 
P2‑P3 junction aneurysm as well as a suitable right occipital 
artery. [Figure 2a and b] Balloon test occlusion of the right PCA 
just proximal to the aneurysm resulted in an immediate field 
cut as well as nausea.

Introduction

Aneurysms of distal posterior cerebral artery  (PCA) can 
be treated by proximal PCA occlusion with a low risk of 
neurologic deficit.[1] However, sometimes revascularization 
is necessary in attempts to prevent stroke.[2‑4] We report the 
case of a patient with a distal fusiform right PCA aneurysm 
who presented with an ischemic stroke. After failing balloon 
test occlusion, he underwent successful occipital artery to 
distal PCA bypass followed by endovascular P2 occlusion. 
Although the bypass remained patent on immediate and 
delayed angiography, the patient nevertheless suffered 
a right PCA territory stroke and developed a left visual 
field deficit. We believe this case demonstrates that distal 
revascularization in the setting of proximal posterior 
cerebral artery occlusion does not guarantee against cerebral 
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The need for revascularization with proximal posterior cerebral artery occlusion in the treatment of giant and fusiform 
aneurysms is unclear. While early series demonstrated only about a 10% chance of infarction following posterior cerebral 
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immediate and 6 month follow up cerebral angiography confirmed a patent bypass, the patient still developed a posterior 
cerebral artery territory stroke. We believe this case demonstrates that successful distal revascularization in the setting 
of proximal posterior cerebral artery occlusion does not guarantee against cerebral ischemia and infarction even in those 
patients that fail a test occlusion. 
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Given the result of the balloon test occlusion, the patient was 
started on oral aspirin and then taken to the operating room for 
right occipital artery to right parieto‑occipital artery bypass. 
The recipient vessel was noted to be very small (approximately 
0.8 mm in size), but Doppler ultrasonography confirmed 
patent flow following the anastomosis. After careful attention 
to hemostasis during closure, the patient was taken to the 
endovascular suite. The patient was fully heparinized after 
cerebral catheter angiography confirmed a patent bypass and 
consequently the fusiform aneurysm and parent vessel were 
occluded with detachable coils [Figure 3a and b]. He remained 
on therapeutic heparin for 24 hours after the occlusion.

Immediately postoperatively the patient was doing well, but 
on the second postoperative day he developed a left drift and 
progressive somnolence. A CT of the head revealed a delayed 
right PCA distribution infarct [Figure 4]. After recovering 
with the assistance of physical and occupational therapies, 
the patient was discharged to an acute rehabilitation facility.

He was seen in clinic at 2 weeks and 6 months. He had a left 
visual field deficit, but was otherwise neurologically normal 
and was fully independent with activities of daily living. 
A  repeat cerebral catheter angiogram was performed at 6 
months that showed the occipital artery to distal PCA bypass 
was still patent [Figure 5].

Discussion

There is controversy regarding the need for revascularization 
following proximal PCA occlusion in the treatment of giant 

or fusiform aneurysms.[5] In his treatment of 47 patients with 
giant or fusiform distal PCA aneurysms treated with proximal 
occlusion, Drake had only five who developed postoperative 
visual field defects.[6,7] Drake ascribed this low rate of infarct 
following PCA occlusion (10.6%) due to the robust collaterals 
from the anterior and middle cerebral arteries.

However, several groups have advocated revascularization 
prior to PCA occlusion for the treatment of giant or fusiform 
distal PCA aneurysms with the goal being to minimize the risk 
of PCA stroke.[2,4,6] Chang et al. described four patients with PCA 
aneurysms who were treated with proximal occlusion.[2] Two were 
also treated with revascularization to minimize the risk of stroke. 
One of the two who were not revascularized suffered a severely 
disabling stroke, while the other three patients had excellent 
outcomes. Chang et al. concluded that PCA revascularization 
should be attempted when the proximal PCA is occluded.[2]

Lawton et al. have argued in favor of revascularization in all 
patients with aneurysms treated by parent artery occlusion.[3] 
In their review of 61 patients with 63 aneurysms, 93% had 
good outcomes and there was only one mortality. Since the 
risk of stroke after carotid artery occlusion may be as high 
as 22%, even in patients that pass balloon test occlusion, 
the authors argued that the risk of neurologic complications 

Figure 1: (a) Non‑contrasted head CT showing hyperdensity in right 
ambient cistern  (arrow); (b) CT angiogram reconstruction showing 
fusiform right PCA aneurysm (arrow)
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Figure  2:  (a) Towne’s view left VA angiogram showing right PCA 
aneurysm  (arrow); (b) Lateral view right ECA angiogram showing 
suitable occipital artery for planned bypass (arrow)

a b

Figure  3:  (a) Postoperative Towne’s view right VA angiogram 
showing obliteration of right PCA aneurysm (arrow); (b) Postoperative 
lateral view right external carotid artery angiogram showing patent 
bypass (arrow) with filling of distal PCA (arrowheads)
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Figure  4: Non‑contrasted head CT showing large right occipital 
hypodensity consistent with PCA territory stroke
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following revascularization is lower than the risk of parent 
artery occlusion alone.[3] Of note, there were no patients with 
PCA aneurysms in this study.

More recently, Vishteh et  al. have also advocated PCA 
revascularization prior to PCA occlusion for the treatment 
of giant or fusiform PCA aneurysms.[4] They described two 
patients with distal PCA aneurysms who were treated with 
distal bypass prior to proximal occlusion. These bypasses 
were to distal PCA branches, avoiding the complications 
associated with more proximal PCA bypasses, particulary the 
complications related to temporal lobe retraction and need to 
do the distal anastomosis in a deep field. Both of these patients 
had full visual fields when examined in follow up. Vishteh 
et al. concluded that distal revascularization with proximal 
occlusion carries less risk than proximal occlusion alone.[4]

We agree that peripheral revascularization should be attempted 
if there is evidence that proximal PCA occlusion will be 
symptomatic. This was evident in the case presented here, 
insofar as the patient became acutely symptomatic with balloon 
test occlusion. Although we were confident with the patency 
of our bypass intraoperatively (and immediate postoperative 
angiography confirmed this), nevertheless we were thwarted 
in our goal of preventing a stroke. Although it is possible 
that the patient’s stroke was the result of a thromboembolic 
event, we do not think this is likely given that, in addition to 
maintaining therapeutic heparinization during the procedure 
and postoperatively, he was also maintained on antiplatelet 
therapy with aspirin. We believe his stroke was the result of 
inadequate blood flow due to the small donor and recipient 

vessel which is often the case in distal revascularization.

The “lesson learned” in this case is that even with an 
angiographically patent bypass, adequate revascularization 
may not be achieved. Each patient has their own amount of 
collateral circulation that is unknown and in selected cases, 
the distal PCA branches such as the parieto‑occipital artery 
may simply not be an adequate recipient vessels for an 
extracranial‑intracranial bypass to prevent a stroke.

Conclusion

We have presented the case of a PCA stroke resulting from 
proximal PCA occlusion in spite of a patent occipital artery 
to distal PCA bypass. While as many as 90% of patients may 
tolerate proximal PCA occlusion, those that fail balloon test 
occlusion are very likely to fall into the other 10%. We agree 
that attempted revascularization is appropriate for these 
patients. However, in distal PCA revascularization both the 
donor and recipient vessel may be of too small a caliber to be 
a sufficient conduit to supply adequate blood supply back to 
the larger and more proximal PCA segments in patients with 
very poor collateral circulation.
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Figure 5: Six month postoperative lateral view right external carotid 
angiogram showing matured patent bypass (arrow) with filling of distal 
PCA (arrowheads)


