Alteration of Split Renal Function during
Captopril Treatment: Diagnostic Significance in
Renovascular Hypertension
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Table 1 Split renal functions before and during Captopril treatment in the
eight patients with renovascular hypertension

Split GFR (m//min) Split ERPF (m//min) Split FF
Case No  Diagnosis
Before During Before During Before During

1. Left RAS  Left kidney 27 11 92 89 0.29 0.12
Right kidney 46 43 190 220 0.24 0.20

2. Left RAS  Left kidney 43 36 172 204 0.25 0.18
Right kidney 58 57 240 292 0.24 0.20

3. Left RAS  Left kidney 14 11 50 40 0.28 0.28
Right kidney 55 58 328 263 0.17 0.22

4, Left RAS  Left kidney 6 4 46 29 0.13 0.12
Right kidney 36 41 159 181 0.23 0.23

5. Left RAS  Left kidney 40 24 159 116 0.25 0.21
Right kidney 78 75 268 258 0.29 0.29

6. Bilateral Left kidney 28 20 98 91 0.29 0.22
RAS Right kidney 15 10 88 89 0.17 0.12

7. Bilateral Left kidney 40 11 137 165 0.29 0.07
RAS Right kidney 49 36 175 216 0.28 0.17

8. Bilateral Left kidney 44 23 178 226 0.25 0.06
RAS Right kidney 14 11 117 143 0.20 0.08

Stenotic kidney (n=11) 294-14*  184-10% 119446 128+65 0.24£0.05%* 0.154-0.07**
Nonstenotic kidney (n=5) 55+14 55412 237459 243459 0.2340.04 0.23+0.03

Statistically significant (p<0.05)*, Statistically significant (p<0.01)**

RAS: renal artery stenosis
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Fig. 1(a) Abdominal angiogram. Stenotic finding was
found in the left renal artery.
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Fig. 1(b) Tc-99m DTPA and I-131 hippuran images
before Captopril treatment (Tc-99m DTPA
images: 1; 1-3 min, 2; 4-6 min. 1-131 hip-
puran images: 3; 1-3 min, 4; 4-6 min). L-
kidney: GFR-40 m//min, ERPF-159 m//min,
R-kidney: GFR-78 ml//min, ERPF-268 m//
min.
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Fig. 1(¢) Tc-99m DTPA and I-131 hippuran images
during Captopril treatment (Tc-99m DTPA
images: 1; 1-3 min, 2; 4-6 min. I-131 hip-
puran images: 3; 1-3 min, 4; 4-6 min). L-

kidney: GFR-24 m//min, ERPF-116 m//
min. R-kidney: GFR-75m//min, ERPF-
258 m//min.

Fig. 1(a,b,¢) T.H. (a 24 year-old female), Left renal artery stenosis. Split GFR in the
left kidney was decreased during continued Captopril treatment. And split

ERPF was also decreased.

ml/4y, 237459 ml/4y, 0.2340.04 2 Hedg+ 2 &,
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Fig. 2(a) Digital subtraction angiogram of abdomen.
Stenotic findings were found in the right
and left renal arteries.
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Fig. 3(a)
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Tc-99m DTPA and I-131 hippuran images
before Captopril treatment (Tc-99m DTPA
images: 1; 1-3 min, 2; 4-6 min. I-131 hip-
puran images: 3; 1-3 min, 4; 4-6min).
L-kidney: GFR-40 m//min, ERPF-137 m//
min. R-kidney: GFR-49 m//min, ERPF-
175 m//min.

Fig. 2(c) Tc-99m DTPA and I-131 hippuran images

during Captopril treatment (Tc-99m DTPA
images: 1; 1-3 min, 2; 4-6 min. I-131 hip-
puran images: 3; 1-3 min, 4; 4-6 min). L-
kidney: GFR-11 m//min. ERPF-175 ml/
min. R-kidney: GFR-36 m//min, ERPF-
216 m//min.

Fig. 2(a,b,¢) T.Y. (a 63 year-old male), Bilateral renal artery stenoses. Split GFRs in
the both kidneys were decreased during continued Captopril treatment.

And split ERPFs were increased.

Tc-99m DTPA and I-131 hippuran images
before Captopril treatment (Tc-99m DTPA
images: 1; 1-3 min, 2; 4-6 min. I-131 hip-
puran images: 3; 1-3 min, 4; 4-6 min). L-
kidney: GFR-50 m//min, ERPF-220 m//
min, BERPF-220 m//min. R-kidney: GFR-
52 m//min, ERPF-230 m//min.

Fig. 3(b) Tc-99m DTPA and I-131 hippuran images

during Captopril treatment (Tc-99m DTPA
images: 1; 1-3 min, 2; 4-6 min. I-131 hip-
puran images: 3; 1-3 min, 4; 4-6 min). L-
kidney: GFR-49 m//min, ERPF-278 m//
min. R-kidney: GFR-50 m//min, ERPF-
275 ml/min.

Fig. 3(a,b) Y.M. (a 59 year-old female), Essential hypertension. Split GFRs in the
' both kidneys were unchanged during continued Captopril treatment. And

split ERPFs were increased.
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Summary

Alteration of Split Renal Function during Captopril Treatment:
Diagnostic Significance in Renovascular Hypertension

Tamio ABURANO*, Teruhiko TAKAYAMA*, Kenichi NAKATIMA*,
Norihisa Tonamr*, Kinichi HisaDA*, Shuichirou YASUHARA**,
Isamu MivAMORI** and Ryoyu TAKEDA**

* Department of Nuclear Medicine, **Second Department of Internal Medicine,
Kanazawa University School of Medicine, Kanazawa

Two different methods to evaluate the alteration
of split renal function following continued Cap-
topril treatment were studied in a total of 21 pa-
tients with hypertension. Eight patients with
renovascular hypertension (five with unilateral
renal artery stenosis and three with bilateral renal
artery stenoses), three patients with diabetic
nephropathy, one patient with primary aldo-
steronism, and nine patients with essential hyper-
tension were included. The studies were performed
the day prior to receiving Captopril (baseline),
and 6th or 7th day following continued Captopril
treatment (37.5 mg or 75 mg/day). Split effective
renal plasma flow (ERPF) and glomerular filtra-
tion rate (GFR) after injections of I-131 hippuran
and Tc-99m DTPA were measured using kidney
counting corrected for depth and dose, described
by Schlegel and Gates.

In the patients with renovascular hypertension,
split GFR in the stenotic kidney was significantly
decreased 6th or 7th day following continued
Captopril treatment compared to a baseline value.
And split ERPF in the stenotic kidney was slightly
increased although significant increase of split
ERPF was not shown. In the patients with diabetic
nephropathy, primary aldosteronism or essential
hypertension, on the other hand, split GFR was
not changed and split ERPF was slightly increased.

These findings suggest that the Captopril induced
alterations of split renal function may be of im-
portance for the diagnosis of renovascular hyper-
tension. For this purpose, split GFR determination
is more useful than split ERPF determination.

Key words: Glomerular filtration rate, Effec-
tive renal plasma flow, Renovascular hypertension,
Essential hypertension, Captopril.



