Saphenous vein dilation as an alternative to prosthetic
femoral—distal bypass revascularization
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ABSTRACT

A 63-year-old man with a history of bipolar and schizoaffective disorder was admitted to the psychiatry unit. His
comorbidities included active smoking, hypertension, diabetes, hyperlipidemia, coronary artery disease after coronary
artery bypass grafting, and peripheral arterial disease. During the admission, the patient began to complain of right foot
pain at rest. Angiography revealed occlusion of a previously placed right superficial femoral artery and popliteal stents,
severe common femoral and distal popliteal stenosis with only a patent posterior tibial (PT) artery runoff. Serial venoplasty
was performed and revealed an inadequately sized, ipsilateral great saphenous vein, followed by a delayed femoral—PT in
situ saphenous vein bypass. Angiography at 32 months demonstrated a patent femoral—PT great saphenous vein

bypass. (J Vasc Surg Cases Innov Tech 2022;8:534-7.)
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CASE REPORT

A 63-year-old man with a history of bipolar disorder and schiz-
oaffective disorder had been initially admitted to the psychiatry
unit because of agitation and substance abuse. His contributory
comorbidities included active smoking with a 40 pack-year his-
tory, hypertension, non—insulin-dependent diabetes mellitus,
hyperlipidemia, coronary artery disease, and peripheral arterial
disease. His surgical history was notable for coronary artery
bypass grafting with the left lower extremity great saphenous
vein (GSV) in 2016 and stenting of the right superficial femoral
artery (SFA) and popliteal artery. During the admission, he had
begun to complain of increasing right foot pain at rest, which
had progressively worsened over several days.

The physical examination revealed a warm, chronically
ischemic right limb, no tissue loss, and intact sensory and motor
function without signs of acute ischemia. Noninvasive vascular
studies revealed a right posterior tibial (PT) ankle brachial index
of 0.41 and a dorsalis pedis artery without detectable Doppler
signals. The waveforms were low and monophasic throughout.
Arterial duplex ultrasound (US) demonstrated an occluded right
common femoral artery and SFA, and computed tomography
angiography showed discontinuous runoff secondary to an
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occluded SFA and popliteal stents and diffuse calcification.
The catheter-directed angiography findings were remarkable
for occluded stents from the right SFA through the adductor hi-
atus into the popliteal artery with reconstitution at the distal PT
artery (Fig 1, A and B). The distal popliteal artery showed severe
stenosis into the tibioperoneal trunk, the anterior tibial and
peroneal vessels were both occluded at their origins, and the
PT artery was patent to the foot. Vein mapping (supine and
without a tourniquet) of the right lower extremity (RLE) revealed
a GSV with a diameter of <2 mm (range, 0.13-0.09 mm)
throughout much of its length. The patient provided written
informed consent for the report of his case details and imaging
studies.

In an effort to improve the caliber of the vein, we performed
RLE venography (Fig 2), followed by balloon venoplasty of the
entire right GSV using a 3-mm x 100-mm balloon, followed by
a 4-mm x 100-mm balloon. A 4F, followed by a 5F, sheath was
placed in the GSV at the ankle, and an angled Glidewire was
maneuvered through the GSV into the saphenofemoral junction
under US guidance. Postoperatively, a low-dose heparin infusion
was started through a 4F microsheath left in the distal GSV and
continued for 48 hours postoperatively. Duplex US scanning af-
ter venography of the RLE showed some recoil of the GSV,
with a diameter of =3 mm. Subsequent venoplasty was delayed
for 10 days secondary to a urinary tract infection (UTI). However,
after resolution of the UTI, the patient was taken to the
operating room for repeat balloon venoplasty and bypass. This
dilation was successful, resulting in a right GSV with a diameter
of =4 mm (range, 3-4 mm) on US. The vein appeared normal,
with few signs of inflammation or damage. Because the stents
were encroaching on the profunda femoral artery, the proximal
SFA stents were explanted to facilitate performance of the prox-
imal anastomosis of the planned bypass. Arteriotomy was per-
formed in the tibioperoneal trunk and carried onto the PT
artery with endarterectomy to remove plague at the tibiopero-
neal trunk bifurcation and improve peroneal flow. Finally,
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femoral to PT artery bypass was performed, using the previously
dilated in situ GSV (Fig 3). The hood of the vein was then sewn in
at the common femoral artery bifurcation, and the distal anasto-
mosis was sewn in at the tibioperoneal trunk and proximal PT
arteriotomy site. An endovascular valvulotome (LeMaitre, Bur-
lington, MA) was used to disrupt the valves before completion.
Postoperatively, the examination was notable for a PT artery
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Fig 2. Preoperative venogram of right lower extremity (RLE) great saphenous vein (GSV) showing a small caliber
vein.

with biphasic Doppler signals, anterior tibial artery monophasic
Doppler signals, and capillary refill of 1 to 2 seconds. The patient
was discharged without ischemic rest pain with a prescription
for aspirin and clopidogrel.

At the 7-month follow-up appointment, the patient continued
to be free of rest pain and claudication and was successfully
ambulating without assistance. Noninvasive imaging studies
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Fig 3. Intraoperative distal great saphenous vein (GSV)
after balloon angioplasty.

showed an ankle brachial index of 0.72, and duplex US revealed
a patent bypass graft. The patient was subsequently lost to
follow-up but had presented again at 30 months to an outside
hospital with right toe pain. Angiography of the RLE revealed a
patent right femoral to PT GSV bypass with mild mid-graft valve
stenosis, which was treated with a stent, and stenosis in the PT
distal to the bypass, for which angioplasty and atherectomy
were performed. At 32 months, the patient had developed right
third toe osteomyelitis and gangrene secondary to an injury. He
underwent balloon angioplasty to treat the in-stent stenosis
and, 2 days later, amputation of the right third toe. He was dis-
charged with a prescription for daily aspirin and 25 mg of
rivaroxaban.

DISCUSSION

When endovascular revascularization strategies have
been exhausted for the treatment of chronic limb-
threatening ischemia, one option remaining is surgery.
However, unsuitable veins often preclude their use and
only synthetic grafts remain. The patency rates of syn-
thetic grafts compared with autologous vein conduits,
particularly in the setting of below-the-knee bypass,
have improved, especially with heparin bonding, but
have remained at 52% to 59.6% at 5 years."> However,
given that autologous conduits in below-the-knee pe-
ripheral bypass surgery have demonstrated a 68.9% 5-
year patency, venous conduits are generally preferred
compared with prosthetic bypass grafts.®

In an effort to extend and improve the quality of life in
our highly ambulatory patient, we opted to use his
marginally sized GSV by performing balloon dilation of
the vein before an in situ bypass. Such balloon dilation
is rooted in the practice of primary balloon angioplasty
in small caliber veins before arteriovenous fistula creation
with subsequent balloon-assisted maturation, yielding
85% arteriovenous fistula maturation rates as reported
in some case series.* Autologous veins are preferred in
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peripheral bypass surgery even for above-the-knee revas-
cularization, with a single segment GSV remaining the
optimal choice for below-the-knee targets.”® However,
veins will often not be functional secondary to quality
(wall thickness, sclerotic/postphlebitic changes) and
luminal diameter, with the most important, the luminal
size and length necessary for revascularization. Together
with adequate inflow and outflow, the luminal diameter
is considered essential for vein graft patency, with a
diameter >3 mm correlating with improved crural
bypass patency. The 3-year patency for a minimum inter-
nal diameter of >3.0 mm was 66% *+ 12% compared with
27% * 12% with a diameter of <3.0 mm.°

Numerous important questions remain regarding
which conduit will provide lasting patency when single
segment GSV is unusable. Alternatives include prosthetic
heparin-coated polytetrafluoroethylene (PTFE) or non-
coated PTFE, with recent literature revealing the superi-
ority of heparin-coated PTFE."°" Nonprosthetic options,
including cryopreserved veins and alternate autogenous
veins such as upper extremity veins, have demonstrated
disappointing patency.'? However, when evaluating the
5-year overall limb salvage rate, autologous veins
(90.0%) were far superior to heparin-coated PTFE
(62.9%).”° Therefore, in our ambulatory patient, our goal
in treating his chronic limb-threatening ischemia was
achieved by using his inadequately sized autogenous
vein after serial balloon dilations.

The present report had some limitations. The patient
had undergone only one additional vein dilation other
than that performed during the bypass. His extended
stay was related to a UTl and not because of the bypass
procedure. In the future, the first dilation could have
been performed during his initial angiogram. Alterna-
tively, it is possible that additional dilation had been un-
necessary, which would have put this procedure on par,
cost wise, with prosthetic bypass or arm vein harvest
bypass. Additionally, the remnants of the GSV were not
sent for pathologic analysis. Thus, although similar to
balloon-assisted maturation for hemodialysis, it would
be interesting to compare.

CONCLUSIONS

We have described the case of a patient who had
undergone in situ GSV bypass via serial dilation of a
previously unsuitable saphenous vein. Through this tech-
nigue, we successfully avoided the need to use a pros-
thetic conduit. This technique could provide new
insights into autologous options for patients with a
seemingly inadequate vein conduit.
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