Case report

Aortorenal vein graft stenosis
causing recurrent
hypertension

Repair with a temporary shunt

Although hypertension caused by fibrous or ath-
erosclerotic lesions of the renal arteries may be
successfully managed in selected patients by aorto-

George E. Anton, M.D. renal revascularization with the use of autogenous
saphenous vein grafts, serial angiographic studies in
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some instances have demonstrated late degenerative

Norman R. Hertzer, M.D. c'hanges such as graft dilat;'ition,. aneurysm forma-
tion, and segmental stenosis. Dilatation has been
Depariment of Vascular Surgery documented in 20% to 44% of saphenous vein
grafts,”? but the functional significance of dilata-
Gordon N. Gephardt, M.D. tion is presently unknown, since it has not been
Department of Pathology consistently associated with aneurysm formation or

recurrent hypertension. In comparison, vein graft
stenosis occurred in 17% of the series of 94 patients
described by Dean et al' and required reoperation
for renal salvage in 9% of the series of 91 cases
reported by Stanley et al.?

Unless fibrous hyperplasia involves multiple
renal arteries or extends into segmental branch
vessels, intraoperative renal perfusion is rarely nec-
essary during primary aortorenal revascularization
since warm ischemia time during construction of
the distal renal artery anastomosis usually does not
exceed 15 to 20 minutes. Temporary renal perfusion
during reoperative procedures may be considerably
more important, however, since prolonged occlu-
sion of the distal renal artery may be required.
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We report a simple method of renal
perfusion we have used during recon-
struction of an aortorenal vein graft ste-
nosis that had caused recurrent hyper-
tension.

Case report

A 38-year-old woman first became hyper-
tensive in September 1972 at the age of 31.
The blood pressure at the time of diagnosis
was 170/110 mm Hg and the sustained ele-
vation of diastolic blood pressure at this level
did not respond to medical management
that included propanolol, guanethidine, and
chlorothiazide. In March 1973, an abdomi-
nal aortogram demonstrated unilateral me-
dial fibroplasia causing significant stenosis
of the right renal artery. Selective renal vein
renin values were 31.1 ng/ml on the right
and 1.9 ng/ml on the left. The patient un-
derwent antecaval aortorenal saphenous
vein bypass grafting at another medical cen-
ter and was normotensive without medica-
tion until 1977 when the blood pressure was
again 170/110 mm Hg and a loud abdomi-
nal bruit was discovered. The elevated dia-
stolic blood pressure could not be controlled
with propanolol, and the patient was re-
ferred to the Cleveland Clinic Hospital in
January 1979.

The results of physical examination were
normal with the exception of a holosystolic
abdominal bruit. The blood urea nitrogen
(BUN) and serum creatinine values were
normal. A transfemoral abdominal aorto-
gram was obtained. The left renal artery was
normal, and circulation to the upper pole of
the right kidney was supplied by a small
polar vessel. Severe focal stenosis and post-
tenotic dilatation were present within the
aortorenal saphenous vein graft (Fig. /).
Both hypogastric arteries were normal. Be-
fore renal vein renin studies could be ob-
tained, the patient experienced pain in the
right flank associated with microscopic he-
maturia. Results of a cystoscopic examina-
tion were normal and, although an intrave-
nous pyelogram demonstrated normal excre-
tory function in the right kidney suggestive
that the vein graft had not occluded, an
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Fig. 1. Preoperative right transfemoral aorto-
gram. Stenosis (arrow) and poststenotic dilatation
are present with the aortorenal saphenous vein

graft.

urgent operation for correction of vein graft
stenosis was performed.

After exposure of the infrarenal abdomi-
nal aorta and the aortorenal vein graft, a
segment of the right hypogastric artery was
removed and preserved in a cold solution of
heparinized blood. The stenotic aortorenal
graft was isolated by the application of a
vascular clamp partially occluding the aorta,
and a silastic carotid endarterectomy shunt*
was inserted between the stump of the right
hypogastric artery and the distal right renal
artery to perfuse the right kidney during the
remainder of the arterial reconstruction (Fig.
2). The aortorenal saphenous vein graft was
resected and replaced with the autologous
hypogastric artery with interrupted 5-0 Da-
cron sutures (Fig. 3). Although 50 minutes
were required for the entire reconstruction,
total warm ischemia time for the right kid-
ney was limited to 9 minutes with the use of
the temporary indwelling vascular shunt.
Postoperative BUN and creatinine values
were normal, and an abdominal aortogram
demonstrated a satisfactory anatomic result
(Fig. 4). The patient had an uncomplicated
recovery and has maintained consistent
blood pressure levels in the range of 150/80

* Loop Endarterectomy Shunt, Heyer-
Schulte Corporation, 600 Pine Avenue, Go-
leta, California.
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4
Fig. 2. Operative photograph. The aortorenal vein graft has been opened at the site of anastomosis (left
arrow). A silastic carotid endarterectomy shunt has been inserted between the proximal stump of the right
hypogastric artery (right arrow) and the distal renal artery.

Fig. 3. Operative photograph. The completed reconstruction, with the autologous hypogastric artery used
to replace the previous aortorenal saphenous vein graft.

mm Hg without medication during the 18 fibrous proliferation and hypercellularity
months since the reoperation. (Frg. 5). The smooth muscle layers contained

Microscopic sections of the stenotic saphe- no unusual hypertrophy, and there was no
nous vein lesion demonstrated subintimal segmental adventitial fibrosis as has been
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Fig. 4. Postoperative transfemoral aortogram. The angiographic appearance of the renal artery reconstruc-

tion is satisfactory.

described in aortorenal vein grafts placed in
retrocaval positions. The angiographic and
microscopic appearance of the stenotic lesion
suggested that it may have been associated
with focal subendothelial injury caused by
application of a vascular clamp at the time
of the initial renal revascularization in 1973.

Discussion

Although the late patency rates of
autogenous saphenous vein grafts are
acknowledged to be superior to those of
prosthetic material for reconstruction of
medium to small diameter arteries,
practical considerations have restricted
the use of serial angiographic studies for
evaluation of late structural changes oc-
curring in venous segments that have
been implanted in the arterial circula-
tion. When such studies have been done,
the incidence of graft dilatation, aneu-
rysm, fibrous stenosis, and venous ath-
erosclerosis has been remarkably high

even in patients with successful func-
tional results. Szilagyi et al® described
late angiographic abnormalities in 85
(33%) of 260 lower extremity saphenous
vein arterial grafts of which 75 were
stenotic lesions. Severe or progressive
stenosis required reoperation for graft
salvage in only 14 patients (5.4%).
Serial angiographic studies of aorto-
renal venous bypass grafts indicate that
the late dilatation is more prevalent
than stenosis, possibly because renal
blood flow is much higher than that
measured in the femoropopliteal arterial
segment. According to data reported by
Dean et al' venous dilatation or aneu-
rysm formation occurred in 25% and
stenosis in 17% of patients after renal
artery bypass, although graft thrombo-
sis was the only indication for reopera-
tion in this series. Stanley et al® reported
graft dilatation or aneurysm formation
in 52% and stenosis in 9% of 74 patients
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Fig. 5. Photomicrograph of the stenotic saphenous vein lesion. Subintimal fibrous proliferation and
hypercellularity are present (arrows), hematoxylin and eosin stain (X64).

who underwent late angiographic stud-
1es following aortorenal bypass. The de-
velopment of stenotic lesions was attrib-
uted to trauma from vascular clamps as
well as to periadventitial fibrosis, and
six of the seven patients with stenotic
grafts underwent reoperation for revas-
cularization or nephrectomy.
Recurrent hypertension that is resist-
ant to medical management following
aortorenal bypass grafting is an unusual
complication even among patients with
graft stenosis documented by angiogra-
phy.! Although recurrent hypertension
provided an indication for angiographic
evaluation and for reoperation in our
patient, many patients in whom pro-
gressive graft stenosis develops do not
experience symptoms until renal infarc-

tion occurs at the time of graft occlusion.
Since preservation of renal function is
another criterion for reoperative correc-
tion of severe or progressive renal bypass
graft stenosis, angiography should be
considered in the presence of a new
abdominal bruit or deterioration of
renal function after previous renal ar-
tery revascularization, especially in pa-
tients who have solitary kidneys.

The results of aortorenal revasculari-
zation with autologous hypogastric ar-
tery grafts are similar to those reported
for saphenous vein bypass in the man-
agement of renovascular hypertension,
and autologous artery grafts may be
more durable for use in children and
young adults.*® Late stenosis of saphe-
nous vein grafts is unusual and in most
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cases probably is related to trauma dur-
ing the initial surgical reconstruction
rather than to intrinsic defects within
the vein itself; however, autologous hy-
pogastric artery appears to be a logical
alternative for reoperative correction of
stenotic vein graft lesions provided the
artery is relatively free of atherosclerosis.
Moreover, the proximal hypogastric ar-
tery stump provides a convenient source
for intraoperative perfusion of the distal
renal artery using a temporary indwell-
ing vascular shunt. Although shunting
probably is unnecessary when the con-
tralateral kidney is normal or when
warm ischemia time is restricted to less
than 30 minutes, intraoperative renal
perfusion may be a valuable adjunct
during aortorenal reoperations when the
contralateral kidney is absent or dis-
eased or when warm ischemia time is
either unpredictable or expected to be
prolonged. We found that the use of a
carotid endarterectomy shunt was tech-
nically uncomplicated in the patient de-
scribed in this report, and we offer this
method for consideration during diffi-
cult or reoperative renal artery proce-
dures.

Summary

This report describes a patient who
experienced recurrent hypertension
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caused by stenosis of an aortorenal sa-
phenous vein graft 6 years after renal
revascularization. This unusual compli-
cation was successfully managed by re-
placing the stenotic vein segment with
a graft of autologous hypogastric artery
with normothermic intraoperative per-
fusion provided by a silastic vascular
shunt. Although renal perfusion is usu-
ally unnecessary during routine arterial
reconstruction, temporary shunting
may be useful during reoperative or
complicated renal artery procedures.
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