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Differences between *™Tc-DTPA and *®™Tc-MAG3 captopril renographies

in renovascular hypertension
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Captopril renography (CRS) with *"Tc-DTPA and *"Tc-MAG3 was performed on a 21-year-old
woman with renovascular hypertension due to right renal artery stenosis caused by fibromuscular
dysplasia. In the affected kidney, the renogram pattern was substantially changed with *™Tc-DTPA
and *"Tc-MAGS3 following the administration of captopril, and the quantitated renal uptake
indicating individual renal function was significantly decreased in *"Tc-DTPA and slightly
decreased in #™Tc-MAG3. In the contralateral normal kidney, the renogram showed some minor
changes with both radioagents, while the quantitated renal uptake was significantly decreased with
#mTc-DTPA and substantially increased with *"Tc-MAG3. The combined use of physiologically
different renal agents *"Tc-DTPA and *Tc-MAGS3 is helpful in investigating hemodynamic and

functional changes in the stenosed kidney as well as the normal kidney in RVH.
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INTRODUCTION

CartoPRIL RENOGRAPHY (CRS) is a non-invasive and excel-
lent technique to use in the differential diagnosis of re-
novascular hypertension (RVH) and the indication of
therapeutic outcome.!"!% *"T¢c-DTPA measuring of the
glomerular filtration rate is most common in clinical use
and may be theoretically the best choice.>!! CRS with
tubular radioagents such as '*'I-hippurate (OIH) and *™Tc-
MAGS3 also provides high diagnostic accuracy corre-
sponding to that of *™Tc-DTPA.!%%!2 Although these
renal radioagents are not identical in renal handling, CRS
diagnostic criteria for the renin-dependent kidney depend
on qualitative change in the renogram pattern and quanti-
tative evaluation of transit time.

The clinical use of *™Tc-MAG3 for renovascular hy-
pertension is still new and limited,*'? in comparison with
that of *™Tc-DTPA. In this paper, we present a case of
RVH, in which CRS with *"T¢c-DTPA and *™Tc-MAG3
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was useful in investigating hemodynamic and functional
changes in the stenosed kidney and the contralateral
normal one.

CASE REPORT

A 21-year-old woman was admitted complaining of
several sudden onsets of headache, nausea and vertigo in
the previous year. Hypertension (approximately 200
mmHg maximum and 140 mmHg minimum) was then
first pointed out by a physician. About 4 months later, she
consulted a cardiovascular physician because of repeated
symptoms. Hypertension (200 mmHg maximum and 120
mmHg minimum) was again indicated and some enlarge-
ment of the adrenal gland was detected by CT scan.
Because symptoms persisted during the day, she was
recommended to undergo further tests at our hospital.
On admission, she looked well. Her body weight was
50 kg and height 155 cm. Blood pressure (BP) in the right
arm was 174 mmHg maximum and 126 mmHg minimum
in the sitting position. No significant difference was
observed between the BP in the upper arm and lower
extremities. No bruit was auscultated in the abdomen. The
chest radiograph was normal and ECG showed high
voltage suggestive of the left ventricular hypertrophy.
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Fig. 1 *"Tc-DTPA sequential images (every 2 min) and renogram. Sequential images (A) in the
baseline study demonstrate the small size and decreased parenchymal uptake of the right kidney, and
the renogram (B) in the right kidney is prolonged in parenchymal transit of the ©™Tc-DTPA. The left
kidney is normal. Sequential images (C) and the renogram (D) in captopril study show marked reduction
of the renal parenchymal uptake, very poor function and dramatic change of the renogram in the right
kidney. No significant drop of parencymal uptake is not visible in the left kidney but there are some minor
changes in the renogram: relative decrease in the peak activity after captopril when compared to the first
pass acitivity. Although these findings may explain substantial qualitated renal uptake in the leftt kidney,

they do not indicate positive response to captopril.

Laboratory tests showed hypopotassemia (3.1 Eq/m/) and
increased plasma activity of norepinephrine (451 pg/ml),
renin (87.5 ng/ml) and aldosterone (3,251 pg/ml). No
other abnormality was observed. Radiological examina-
tions such as CT scan, MRI and digital subtraction angiog-
raphy of the renal artery showed no abnormality in the
adrenal glands, kidneys or renal arteries. There was no
family history of hypertension.

During the admission, serum norepinephrine became
lower than the normal range (90420 pg/m/). On the other
hand, plasma renin activity and the aldosterone level were
within normal range or slightly increased.

Administration of only ACE inhibitors stoped for 2
days before the scintigraphy. CRS with *Tc-DTPA and
#mTc-MAG3 was performed a week apart according to
the following two-day protocol: 1) the baseline study was
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carried out at first, 2) 3 days later, renography was re-
peated 1 hour after the oral administration of captopril (50
mg). The following scintigraphic protocol was the same
in all studies: 1) a bolus of the radionuclide (370 MBq of
#mTc-DTPA and 300 MBq of ®™Tc-MAG3) was injected
into an antecubital vein 30 minutes after hydration; 2)
sequential renal images were acquired by means of a
gamma camera (Searle LFOV in DTPA study and Toshiba
GCA 601A in MAG3) and a dedicated computer at the
rate of one frame every 10 sec for 20-30 minutes in the
supine position; 3) After regions of interests were as-
signed over a whole kidney and background region, the
background-subtracted renogram was obtained; 4) the net
renal counts accumulated at 2-3 min in DTPA and 1.5-
2.5 min in MAGS3 after injection, expressed as a fraction
of the injected dose (%ID), were calculated for each
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Fig. 2 *"Tc-MAG3 sequential images (every 1 min) and renogram. Sequential images (A) in BS
demonstrate the small size and somewhat decreased parenchymal uptake of the right kidney, which are
the same as Figure 1. The renogram (B) in the right kidney shows prolonged transit time, which must
be accounted for by urinary retention excreted into the pelvis. Sequential images (C) in captopril study
demonstrate no substantial changes in parenchymal uptake in both kidneys, but show prolonged
parenchymal transit in the right kidney. The post-captopril renogram (D) shows substantial change of
the renogram pattern in the right kidney and slight differences from the baseline study in the time to the
peak count and in the peak time and the residual activity in the left kidney. The renogram pattern of the

left kidney, however, is appreciated as normal.

kidney as an index of the glomerular filtration rate or
effective renal plasma flow according to the modified
Gates’ method.!*!*!* The renogram in the baseline study
and CRS was classified into 6 patterns according to the
method used in our previous report.'?

CRS with *Tc-DTPA demonstrated dramatic response
of the right kidney suggestive of hemodynamically sig-
nificant renovascular disease (Fig. 1). The renogram pat-
tern converted the pattern Ia (prolonged peak time) in the
baseline study to V (non-functioning) in CRS. In addition,
the left kidney showed some minor changes in the renogram
after captopril. The renal uptake per injected dose (%ID)
also decreased more in the right kidney than that in the left
(Table 1). These results led us to consider that RVH might
be due to bilateral renal artery stenosis according to our
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previously reported criteria.!® **"Tc-MAG3 captopril
renography was indicated for assessing pathophysiologi-
cal changes in both kidneys. The responses of the two
kidneys to captopril with *™"Tc-MAG3 were different
from those for **"Tc-DTPA (Fig. 2). The difference in the
renogram pattern in the affected kidney was evident and
the change in the quantitated renal uptake decreased
slightly. There were some minimal changes in the renogram
pattern of the contralateral kidney and a marked increase
in the quantitated renal uptake. Contrast angiography
performed a week after the radionuclide studies demon-
strated the right renal artery stenosis and no stenosis of the
left renal artery (Fig. 3). The BP gradually reverted to
normal within a week without antihypertensives follow-
ing the angioplasty.
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Table 1 Comparison between captopril renography using *"Tc-DTPA and “™Tc-MAG3

Absolufe tenal Split renal function (%) Renogram pattern CRR (%)
uptake (%ID) R L R L R L
DTPA
BS 19.60 29 7l IIb I
CRS 10.30 17 83 \" I —65 -30
MAG3
BS 22211 44 56 Ila |
CRS 39.05 35 65 ITb I -3 41

BS: baseline study, CRS: captopril renography.

CRR: captopril reduction rate = (split renal uptakecgs — split renal uptakegs)/split renal uptakegs X 100 (%)

Fig. 3 Selective angiogram of the right renal artery. The
photograph reveals the beaded stenosis of the right renal artery
at a mid-portion. This finding suggests the stenosis is due to
fibromuscular dysplasia.

DISCUSSION

It is well known that the affected kidney in RVH shows
signs of hemodynamically significant changes after the
administration of ACE inhibitors.*'® These changes are
observed in CRS with *"Tc-DTPA as changes in the
renogram pattern, decreased renal uptake (GFR), differ-
ent split renal function, prolonged time to the peak count,
and prolonged renal transit time.'"° In the present case,
CRS with *"Tc-DTPA fulfilled most of our positive
criteria for the renin dependency in the right kidney in
RVH." The left kidney showed some minor changes in
the renogram and a significant reduction of the quantitated
renal uptake. In view of these findings we wondered
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whether RVH might be caused by the unilateral renal
artery stenosis (RAS) on the right side or by the bilateral
RAS, because we observed that the quantitated renal
uptake (GFR) in the normal kidney in unilateral RVH was
not reduced more than 20-25% in CRS when compared to
that in BS.1

CRS with *"Tc-MAG3 which was carried out a week
later showed a different response in both kidneys to
captopril as compared to the DTPA study. The right
kidney was again positive in the change of the renogram.
The left kidney was negative with increased quantitated
renal uptake. In model rats with one kidney clamped
(2K1C), the clamped kidney clearance of *"Tc-MAG3
and "'I-OIH decreases after captopril inhibition, and the
normal kidney clearance increases.'” Miyamori et al.!®
found no change in ERPF after captopril administration in
unilateral and bilateral renal artery stenosis, but an in-
crease in healthy persons. These observations indicate
that scintigraphic findings in the current patient are com-
patible with the unilateral renovascular hypertension,
ischemic kidney on the right side and normal on the left.

#mTc-DTPA seems to be a more theoretically prefer-
able choice in CRS for investigating RVH than ®™Tc-
MAGS3, although it will be decided in the near future
which of the radioagents, **"Tc-DTPA and *Tc-MAGS3,
has higher diagnostic accuracy in ACE inhibitors-en-
hanced renography.'' Combined use of both radioagents
of physiologically different properties in the kidney can-
not be recommended for routine practice, but may be
useful in the pathophysiological investigation of RVH.
Scintigraphic findings and renogram responses in CRS in
RVH have been reported to vary. Different responses in
CRS when using physiologically different radioagents
may be observed in a patient with RVH. Combined study
with these radioagents may be helpful in investigating
autoregulation in the affected kidney as well as the con-
tralateral normal kidney in RVH.
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