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Usefulness of dynamic renal scintigraphy in a patient
with renal arteriovenousfistula treated
by transcatheter embolization
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Tc-99m-DTPA renal scintigraphy was performed before and after transcatheter coil embolization
in a patient with renal arteriovenous fistula (AVF). Before embolization, scintigraphy showed a
characteristic accumulation pattern compatible with the hemodynamics of an aneurysmal type of
AVFinthevascular phase. After embolization, the effects of treatment, such asachangein the split
renal function on the treated-side and the disappearance of the shunt flow through the fistulawere
evident. It was concluded that dynamic renal scintigraphy was very useful for patients with an
aneurysmal type of renal AVF scheduled for transcatheter embolization.
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INTRODUCTION

Because of the less invasiveness, selective transcatheter
coil embolization has been applied more frequently to
patients with renal arteriovenousfistula (AVF) and aneu-
rysm. To our knowledge, thisisthefirst report on a case
of an aneurysmal type of renal AVF treated by thismethod
and examined by dynamic renal scintigraphy before and
after treatment. The usefulness of dynamic renal scintig-
raphy in this case was noted.

CASE REPORT

A 49-year-old woman complained of acute abdominal
pain and gross hematuria. Excretory urography showed a
right ureteral calculus and a mass effect on the left renal
pelvis. She was admitted to our hospital to receive extra-
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corporeal shock wave lithotripsy (ESWL) treatment. She
had a history of recurrent bilateral renal and ureteral
calculi that had been treated by ESWL 4-1/2 yearsearlier.
She also suffered from unstable hypertension that had
been treated with antihypertensive drugs. A dynamic CT
of the abdomen at admission revealed a4 x 3cm massin
the left renal pelvis and a dilated vein behind it, which
were enhanced as much as the renal artery in the early
phase. These findings were suggestive of a vascular
anomaly such asrenal AVF. Thelesion was diagnosed as
an aneurysmal type of AVF on the first renal arteriogra-
phy (Fig. 1). Because she had hypertension (probably due
to the existence of the AVF) combined with the risk that
the lesion might rupture, active treatment was warranted.
She suffered from bilateral renal insufficiency due to
recurrent renal and ureteral calculi, which required pres-
ervation of theleft renal function. Therefore, interventional
radiology (IVR), selective transcatheter coil emboliza-
tion of the left renal artery, was selected instead of the
standard surgical approach. The patient had been about to
undergo two courses of ESWL treatment in the right
kidney before IVR. This IVR treatment we planned
offered the potential for improved renal function by
eliminating the shunt-flow through the fistula and thus
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increasing the blood flow through the renal parenchyma,
but it also carried therisk of reducing rena function, since
any coil deviation would aggravate the renal infarction.
It was therefore necessary to assess left renal function
separately to enable a more precise evaluation of the
potential treatment effects of 1VR. The need for this
approach was considered especially important, since she
received treatments for both kidneys during this hospital-
ization. Therefore, dynamic renal scintigraphy was planed
before and after embolization in the following manner:
Immediately after abolusinjection of 185 MBq Tc-99m-
DTPA, vascular phase images at 2-second intervals were

Fig. 1 Left rena arteriogram before embolization reveals an
aneurysmal type of AVF. (Reprinted with permission from The
Official Journal of the Japanese Society of Angiography and
Interventional Radiology.”)

obtained for the first 60 seconds, followed by additional
imaging at 1-minute intervals for the next 19 minutes. In
those images, an early localized, increased accumulation
of the radionuclide was noted in the area of the left renal
hilus in the vascular phase (Fig. 2), which had rapidly
disappeared in the subsequent sequential images (Figs.
3a—d). This finding was interpreted to be radionuclide
accumulation in the AVF, and was totally compatible
with the hemodynamics of an aneurysmal type of AVF.
Bilateral renal glomerular filtration rates (GFRs) calcu-
lated by employing amodified Gates method*? were 24.5
(left) and 11.6 (right) ml/min (Table 1). Resultsindicated
that the right renal function was somewhat worse than the
left, and reconfirmed the fact that to preserve the patient’s
renal function, the use of VR would be preferable to a
surgical approach. The procedure was followed by
transcatheter embolization with 6 microcoils 3 days later,
after which her blood pressure declined and the dosage of
antihypertensive drugs was successfully reduced. A dy-
namic CT of the abdomen 4 days after embolization
showed no inflow of the contrast medium into the AVF,
indicating successful embolization of the lesion. Follow-
up Tc-99m-DTPA renal scintigraphy was conducted 48
days after the embolization (Fig. 4). In those images,
radionuclide accumulation in the mass on the left renal
hilus was no longer seen, also indicating that the shunt
flow through the fistula had disappeared. Dynamic CT of
the abdomen conducted at the same time also showed no
inflow of the contrast medium into the AVF, aswell asa
reduction in its size (1.5 x 2 cm in diameter). Bilateral
GFRswere calculated to be 37.4 (Ieft) and 18.2 (right) ml/
min (Table 1), confirming bilateral improvement in rena
function. The improvement in left renal function was
concluded to result from the effects of VR treatment, and
that in the right due to ESWL treatments.
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Fig. 2 Radionuclide flow study before embolization shows alocalized increased accumulation of the

isotope in the left renal hilus (arrow).
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DISCUSSION

Renal AVF, atype of vascular anomaly, has been clas-
sified into cirsoid and aneurysmal types according to its
angiographic appearance.® Theformer is considered to be
acongenital form and has several varix-like communica-
tions between the arteries and veins. The latter, consid-
ered to beidentical to the idiopathic or spontaneoustype,
has alimited number of relatively large cavernous chan-
nels for communication. Our case described here, which
isrelatively rare, belongs to this latter type. A frequent
symptom of the cirsoid type of AVF is gross hematuria,
whereas for the aneurysmal typeit is hypertension due to
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Fig. 3 a-d: Functiona phaseimages 2, 6, 12 and 20 minutes
after injection show rapid disappearance of the i sotope accumu-
lation in the lesion.
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massive venous return through the fistula and secondary
renal ischemiadistal to thefistula.* Although it is unusual
for patients with asymptomatic AVF to require invasive
treatments, symptomatic AV F doesrequire certain proce-
dures, e.g., total or partial nephrectomy, open ligation of
thefeeding artery of the AVF, and selective transcatheter
embolization of the AVF such as applied in our case.® By
employing a transcatheter coil embolization technique,
the feeding arteries to the AVF can be selectively oc-
cluded, preserving the renal blood flow on the diseased
side. The procedure is much less invasive than open
surgery. The number of cases of renal AVF and aneu-
rysms treated by this method has been increasing as the
angiographic equipment and techniques have been refined.
In our case, scintigrams obtained before embolization
showed early localized accumulation of the radionuclide
in the mass on the left renal hilus, which disappeared
rapidly in the subsequent phase. This accumulation pat-
tern was compatible with that of acase of AVF previously
examined by employing dynamic renal scintigraphy and
reported by Manoli et al.6 We were also able to evaluate
the therapeutic effects, such as changes in the split renal
function and GRF, calculated by using a modified Gates
method,% and the disappearance of the shunt flow through
the fistula, as evidenced by renal scintigraphy that was
conducted after embolization.

It was concluded that dynamic renal scintigraphy is

Table1 Bilateral GFRs before and after embolization

Before 48 Days
embolization  after embolization
Total GFR (ml/min) 40.1 55.6
Left GFR 285 374
Right GFR 11.6 18.2
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Fig. 4 Radionuclide flow study 48 days after embolization shows no radionuclide accumulation in the

|eft renal hilus.
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very useful for those patientswith arenal aneurysmal type with ahuge renal vein dilatation. J Urol 1987; 137: 722—

of AVF who are scheduled for transcatheter emboliza- 724.
tion. 5. Kearse WS Jr, Joseph AE, Sabanegh ES Jr. Transcatheter
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