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Table 1 Final diagnosis of patients

Renovascular hypertension
1. Bilateral Renal Artery Stenosis
Fibromuscular Dysplasia
Arteriosclerosis obliterans
Aortitis Syndrome
2. Unilateral Renal Artery Stenosis
Abdominal Aneurysm
Fibromuscular Dysplasia after
unilateral renal artery
by-pass graft
Non-Renovascular Hypertension 1
Essential Hypertension
Arterio-venous Malformation
Renal Artery Aneurysm
Purpura Nephritis
Unilateral Renal Artery Stenosis without
hypertension incidentally observed in
renal cell carcinoma
Renal Transplant 4

—_— N = W N O\

—_— N = O -

Table 2 Diagnostic criteria for positive response to
captopril-enhanced renography

1. Captopril response rate (CRR)=< —209%
CRR =(GFR¢ap — GFRpase)/GFRbage < 100 (%)
2. Change in renogram shape
a. prolongation of time (Tmax) to peak activity
of more than 5 min in captopril renography,
as compared to that in baseline study
b. conversion to an obstructive or
a non-functioning pattern

Table 3 Results of Captopril-enhanced renography

Diagnostic Criteria

CRR Renogram CRR or CRR and

alone alone Renogram Renogram

RVH 4/8 5/8 6/8 3/8

BRAS 3/6 4/6 5/6 2/6

URAS 1/2 1/2 1/2 1/2
No RVH 2/10 0/10 2/10 0/10
Sensitivity  50% 63% 159 38Y%
Specificity 809% 100% 80% 100 %
Accuracy 67% 83Y% 77% 72%
Predictive values

Positive  67% 1009, 759% 100 %

Negative 679 77% 80% 67%

Abbreviations; CRR: captopril response rate,
CRR: captopril response rate

RVH: renovascular hypertension

BRAS: bilateral renal arteny stenosis

URAS: unilateral renal arteny stenosis
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before and after captopril-enhanced renography
by the individual kidney. O Negative, ® CRR
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Fig. 2

Intravenous digital subtraction angiogram (I1V-
DSA) in a 62 year-old male with bilateral renal
artery stenosis (also see Fig. 3 Fig. 4).

The study shows narrowness of the abdominal
aorta with irregular surface suggestive of arte-
riosclerosis obliterans (ASO). Complete ob-
struction of the right renal artery and stenosis
of the left renal artery (black arrow) are also
demonstrated.

A‘

B

Fig. 3 Pre-operative renal scintigraphy before (A) and after (B) 25 mg of captopril
administration per os. The baseline study (A) shows very poor function of the
right kidney. Captopril-enhanced scintigraphy demonstrates no parenchymal
uptake of #9mTc-DTPA by the right kidney, which may indicate functional response
induced by captopril.
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Fig. 4 Follow-up studies of #*™Tc-DTPA renography. A and B: pre-treatment studies,
C and D: after nephrectomy of the right kidney, E and F: after angioplasty of
the left renal artery. It is noted that response induced by captopril is obvious in
the left kidney. In the right kidney which may be considered to response to
captopril in Fig. 3, it seems to be hard to evaluate responsiveness by renogram
shape (A and B). Captopril renography is still positive after nephrectomy (C and
D) and angioplasty (E and F). The patient did not react to treatments.
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Fig. 5 A diagram on indication of captopril-enhanced renography with 29"Tc-DTPA
in a patient suspected with renovascular hypertension.
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Summary

Captopril-Enhanced Renography Using *"Tc-DTPA in
Renovascular Hypertensive Patients

Kazuo ITou*, Hidehiro Kakizaki**, Chietsugu KATo*, Eriko TSUKAMOTO*,
Kunihiro NAkADA*, Kazuhiko NAGAO*, Masaki TOGASHI**
and Masayori FURUDATE*

* Department of Nuclear Medicine, Hokkaido University School of Medicine
** Department of Urology, Hokkaido University School of Medicine

Dynamic renal scintigraphy with %mTc-DTPA
before (baseline renography; BS-RG) and | hour
after administration of 25 mg to 50 mg of captopril
(captopril-enhanced renography; CP-RG) was
performed in a selected series of 18 patients sus-
pected of having renovascular hypertension. Final
diagnosis was made by angiography and further
clinical follow-up. Eight patients were considered
as renovascular hypertension (RVH), 6 with bilat-
eral renal artery stenosis (BRAS) and 2 with
unilateral renal artery stenosis (URAS). The
remaining 10 patients were non-renovascular (non-
RVH). Two criteria were prospectively employed
for evaluating positive response induced by cap-
topril. Glomerular filtration rate (GFR) on BS-RG
(GFRbase) and on CP-RG (GFRcap) was esti-
mated by early (120-180 seconds) DTPA uptake
by the kidney, and then captopril response rate
(CRR) was calculated in the following; CRR=
(GFRcap— GFRbase)/GFRbase < 100 (9%). CP-
RG was considered positive when it was less than

-209%,. Renogram shape was also independently
evaluated. CP-RG was also considered positive
when either a delay of time to peak activity of
more than 5 min or conversion of renogram shape
to an obstructive or non-functioning pattern was
observed. The sensitivity and specificity of CRR
and change in renogram were 509, and 809,
63 9% and 100 %, respectively. In BRAS, positive re-
sponse was observed in the unilateral kidney alone
which maintained relatively a good renal function.
CP-RG could not differentiate RVH with URAS
from that with BRAS. Four patients were followed
after the surgical or angioplastic treatment.

Captopril-enhanced renography is a useful
means for evaluating functional renin-dependency
of the kidney with RAS in renovascular hyperten-
sion and its follow-up after operation or angio-
plasty.

Key words: Renovascular hypertension, Renal
scintigraphy, Captopril, 99"Tc-DTPA.
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