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CASE REPORT

Thrombectomy for late occlusion of high flow
extracranial—intracranial saphenous vein bypass graft

after 27 years of patency

Michael A Silva, Rodolfo E Alcedo Guardia, Mohammad Ali Aziz-Sultan, Nirav J Patel

SUMMARY

High flow extracranial—intracranial (EC-IC) bypass with

a saphenous vein graft (SVG) has been used for more
than 40 years in patients with giant aneurysms of the
posterior circulation refractory to medical management,
and has demonstrated high long term patency rates. We
report the case of a patient treated with external carotid
artery (ECA)—posterior cerebral artery SVG bypass in
1989 who presented 27 years later with paresthesias
and confusion, and was found to have partial occlusion
of her SVG bypass graft and a basilar occlusion. She was
treated with mechanical thrombectomy of the basilar
occlusion via the partially thrombosed graft, the first
report of such a procedure through a high flow posterior
circulation EC-IC SVG, resulting in improvement of the
patient’s neurologic examination. At 27 years, this is

the longest reported delay in thrombosis of a high flow
SVG bypass graft, highlighting the long term patency of
these grafts and the feasibility of thrombectomy through
occluded bypass grafts.

BACKGROUND

High flow extracranial-intracranial (EC-IC) bypass
is a treatment option for patients with giant aneu-
rysms or advanced occlusive disease of the poste-
rior circulation refractory to medical management.
Without intervention, these patients have a high
risk of recurrent stroke, severe disability, and death,
and medical management is not sufficient for many
patients.” Since its introduction four decades ago,
EC-IC bypass has been an important treatment
modality for patients with severe posterior circula-
tion disease who have failed medical therapy.”

We report the case of a patient with a history
of external carotid artery (ECA) to posterior cere-
bral artery (PCA) bypass via saphenous vein bypass
graft (SVG) performed by Dr. Sundyt, the pioneer of
high flow EC-IC bypass, that thrombosed 27 years
after the initial procedure, on whom we performed
a mechanical thrombectomy with good clinical
results. To the best of the authors” knowledge, this
is the longest period of patency reported before
occlusion of a high flow EC-IC SVG graft, and it
is the first reported mechanical thrombectomy
through a thrombosed EC-IC bypass graft.

CASE PRESENTATION
A 46-year-old woman who had undergone Hunterian
ligation of a giant basilar aneurysm and right ECA to

right PCA bypass with a SVG in 1989 presented with
left sided paresthesias and confusion. She had a past
medical history notable for myasthenia gravis, seizure
disorder, Sjogren’s syndrome, lupus, migraines with
visual aura, and a stroke in 2006, which was presumed
to be embolic from her SVG and placed on warfarin.
On the day of presentation, she was last seen well at
10:00 am when she developed acute onset numbness
and paresthesias on the left side of her face, which
subsequently spread to her left arm and leg within
seconds. When she attempted to stand, she fell to the
ground. Her family found her and noticed that she
seemed confused and brought her to the emergency
department.

INVESTIGATIONS

On initial exam in the ED, she was found to have
a fluctuating gaze impairment consistent with bilat-
eral third nerve palsies and internuclear ophthalmo-
plegia (INO). GCS was 15. A CTA was performed
and revealed absent flow through the ECA-PCA
bypass graft and a patent basilar artery (figure 1A).
The stroke team was activated, and no TPA was
given because the patient was anticoagulated on
warfarin for her prior stroke. An MRI performed
on the day after presentation demonstrated a stroke
in the right posterior thalamus in the distribution
of P1 perforators (figure 1B). A cerebral angiogram
was performed, which demonstrated slow flow
through the graft (figure 1C) and ample collateral
circulation to the basilar from the vertebral artery
and posterior inferior cerebellar artery (PICA)
(figure 1D). At this time, she had intermittent dysar-
thria, left upper extremity dysmetria, and left upper
and lower extremity pronator drift.

TREATMENT

The patient was continued on warfarin and her INR
maintained within therapeutic range, and she had
an uneventful clinical course over the next 24hours.
Despite appropriate medical therapy, she developed
a significant decline in her neurologic exam notable
for worsened weakness, slurred speech, and somno-
lence, as well as worsening of her pronator drift,
prompting repeat angiography and more aggressive
intervention. She was taken back to the angiography
suite, and a repeat cerebral angiogram via catheteriza-
tion of the patent graft revealed occlusion at the top
of the basilar, as well as occlusion in the distal PCA
(figure 2A). partial occlusion of the SVG and basilar
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Figure 1

Preoperative imaging. (A) Coronal CT angiography (CTA) taken on presentation to the emergency department demonstrated that the

basilar artery and proximal posterior cerebral artery (PCA) were patent (white arrowhead). The ECA-PCA graft was not visualised. (B) Axial diffusion-
weighted imaging (DWI) revealed a stroke in the right posterior thalamus (white arrowhead). (C) Digital subtraction angiography (DSA) showed
visualisation of the graft (white arrowhead) in the venous phase of the study, demonstrating that the graft was patent but with slow flow. (D) DSA
also demonstrated ample collateral perfusion (white arrow) of the basilar artery (white arrowhead) from vertebral artery and PICA branches.

terminus occlusion. A mechanical thrombectomy was performed
via right femoral artery access. A microcatheter was advanced
through the SVG and into the right PCA across the basilar terminus
clot (figure 2B). A Solitaire stent was deployed and, after 5min,
retrieved with minimal interval change in the clot at the basilar
terminus. 2mg of intra-arterial tPA was administered and a second
Solitaire stent was then advanced through the clot, deployed,
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and retrieved with good revascularisation of the basilar terminus
(figure 2C). Following thrombectomy, there were no filling defects
in the SVG graft (figure 2C).

OUTCOME AND FOLLOW-UP
The patient tolerated the procedure well, and her neurologic
exam improved in the immediate postoperative period with mild

Figure 2 Thrombectomy. (A) Lateral DSA showed that the graft was largely patent, despite slow filling. However, there was absent filling of the
basilar artery (white arrowhead), as well as occlusion of the more distal PCA (white arrow). (B) A Solitaire stent was deployed across the occlusion at
the top of the basilar (white arrowhead). (C) Lateral DSA after two rounds of mechanical thrombectomy demonstrated flow through the basilar (white
arrowhead), as well as collateral vessels to the distal PCA. Perfusion of the bilateral superior cerebellar arteries (SCA) is also seen off of the reperfused
basilar artery.
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Figure 3 Postoperative imaging. (A) On postoperative day 4, coronal CTA showed flow through the basilar (white arrowhead) but absent filling
of the graft (white arrow). (B) At most recent postoperative follow-up (15 months), the basilar artery remained patent while the graft failed to

demonstrate flow.

residual pronator drift in the left upper extremity, as well as mild
weakness in the left hand and foot, and left perioral hyperes-
thesias thought to be residual deficits from her right thalamic
infarct. A follow-up CTA performed on postoperative day four
demonstrated complete nonvisualization of the SVG graft, but
improved flow in the basilar artery and right PCA due to collat-
eral circulation (figure 3A). Her neurologic exam remained
stably improved at discharge despite the complete graft occlu-
sion. A CTA at postoperative month 15 revealed persistent
occlusion of the graft but improved flow through the basilar
artery (figure 3B). At most recent clinic follow-up of 15 months,
the patient’s motor symptoms had nearly resolved completely
and she was ambulating with a cane.

DISCUSSION

Giant aneurysms of the posterior circulation present a unique
and complex challenge without a clear consensus for optimal
management. These aneurysms have a poor natural history, with
an 80% rate of mortality or severe disability at 5 years.! There
are several treatment modalities available to these patients,
including Hunterian ligation for aneurysms that cannot be
directly clipped. However, successful aneurysm thrombosis
is only achieved in 78% of these patients, and bypass is often
needed to maintain adequate perfusion.’ Recently, endovascular
intervention with the Pipeline Embolization Device (PED) has
been used to treat posterior circulation aneurysms.>~ While
technically feasible, successful posterior circulation aneurysm
occlusion with PED is achieved in only 57% of patients, and is
associated with high mortality.*’

High flow EC-IC bypass has been used for nearly four
decades as therapy for patients with giant aneurysms or severe
posterior circulation disease refractory to medical manage-
ment. Sundt and colleagues demonstrated the feasibility of
high flow bypass in the early 1980s using several different
conduits, suggesting that the technique may be useful in select
patients who are acutely ill and who have failed medical
therapy.® They found high rates of patency and symptomatic
improvement using SVG bypass for posterior circulation giant
aneurysms and advanced occlusive disease.”>” Since Dr. Sundt’s
initial reports, several series have demonstrated the efficacy of
high flow bypass for these pathologies, with long-term patency
rates of 8296 to 94%’'* and case reports of grafts remaining
patent at 10 years,® 11 years,” 13 years,”> and 15 years."
Although the procedure is rarely used, its utility for select

patients demonstrates that there is still a need for this skillset.
In fact, Dr. Sundt, the originator of the technique, performed
this patient’s initial SVG bypass 27 years prior, and this is the
longest published follow-up of a patient of Dr. Sundt’s early
high flow bypass cohort.

Thrombosis of these grafts, while rare, most often occurs in
the immediate postoperative period."> * A series of 202 high
flow SVG bypass procedures from the Mayo Clinic, many of
which were performed by Dr. Sundt, found that 76% of all SVG
graft failures occurred within 1year after surgery, including 42%
within the first 24 hours, and showed an annual graft failure rate
of 1% to 1.5% after the first year."

Late thrombosis is rare, and may remain clinically silent due
to the development of collateral circulation, and may go unde-
tected.” In the aforementioned Mayo Clinic study, 80% of
patients with late graft occlusion had no clinical neurologic
evidence of occlusion."

Our patient presented with neurologic deterioration, likely
secondary to emboli from the stagnant flow through the failing
graft. She improved clinically after thrombectomy of the clot
in the basilar artery, which also improved patency of the graft.
However, complete occlusion of the graft was demonstrated
on subsequent postoperative imaging with no deterioration in
her neurologic exam. Her postoperative neurologic improve-
ment was likely the result of revascularisation of the basilar
artery after thrombectomy of the basilar clot rather than
temporary revascularisation of the graft, which had largely
been bypassed over a period of years by ample collateraliza-
tion that developed as the graft slowly occluded. Revascular-
isation of the basilar clot perhaps restored perfusion through
the posterior circulation sufficiently to diminish the need
for flow through the bypass graft, promoting occlusion of
the graft seen at discharge. Her neurologic exam remained
stably improved at most recent follow-up despite persistent
graft thrombosis, suggesting that, in the absence of her basilar
occlusion, there was sufficient collateral flow to compensate
for the graft thrombosis. It is thought that the development
of collaterals as these grafts gradually thrombose compensates
for the diminished graft flow and allows graft occlusion to
remain clinically silent."

To the best of our knowledge, in addition to being the
longest reported latency period for SVG thrombosis, this case
is the first reported thrombectomy through a high flow EC-IC
SVG graft. There is one prior report by Maselli et al of delayed
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partial SVG thrombosis treated with endovascular stenting, in
which the stented SVG remained patent at 36 month follow-up.
However, to the best of our knowledge, mechanical thrombec-
tomy through an SVG after delayed thrombosis has not been
reported. Although our procedure failed to revascularize the
graft beyond the initial postoperative period, it did revascu-
larize the basilar clot, and our experience demonstrates the
feasibility of mechanical thrombectomy through a bypass graft
for patients with few alternative options. In this patient, the
presence of the basilar clot and the contraindications to tPA
were sufficient indications for thrombectomy, and the patient
improved clinically following the procedure. Giant posterior
circulation aneurysms are challenging to treat, and, despite
being a highly morbid procedure, high flow EC-IC bypass is
a feasible operative approach for severe, medically refractory
disease.

Learning points

» The management of giant posterior circulation aneurysms is
complex, however, given their poor natural history, operative
intervention should be considered in patients refractory to
medical management

» High flow EC-IC bypass is rarely employed due to its high
morbidity and technical challenge, but it is a safe and
effective treatment option for patients with giant posterior
circulation aneurysms and has demonstrated high rates of
long term patency

» This is the first report of mechanical thrombectomy through
a thrombosed SVG bypass graft, and we found it to be a safe
and feasible intervention
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