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A double-pÃ©diatriekidney transplant recipient, who developed

hypertension, was found to have unilateral renal artery ste
nosis. The stenosis was successfully assessed by single-
dose "Tc-diethylenetriaminepentaacetic acid renal scintig-

raphy, confirmed by renal arteriography, and treated by per
cutaneous transluminal angioplasty. This case illustrates the
usefulness of Captopril-enhanced renography in screening
en-bloc transplant patients suspected for renal vascular hy

pertension.
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IVer snal artery stenosis (RAS) has an incidence of 3%-
16% in post-transplant hypertension (1-3). Renal arteri
ography is the gold standard for the diagnosis of RAS (4,
5). However, a less aggressive and nephrotoxic single-dose
Captopril-enhanced renography (SDCER) is widely avail
able for the screening of renal vascular hypertension
(RVH) and may precede renal arteriography in the assess
ment of RAS. We describe a case of en-bloc pediatrie renal
transplant (6) with unilateral RAS which was successfully
detected by SDCER.

CASE REPORT

A 34-yr-old Caucasian female, with end-stage renal disease
secondary to membranous glomerulonephritis, received a double-
pÃ©diatriekidney transplant from an 11-mo-old child who died
from subarachnoid hemorrhage on 3-2-88. The en-bloc trans

plantation (6) was performed in the right iliac fossa. The post
operative course was uneventful except for a short episode of
rejection that responded well to immunosuppressive therapy.
Post-transplant baseline renal scintigraphy showed good bilateral

renal flow.
On 3-3-89, the patient was re-admitted for elevation of blood

pressure, requiring increasing doses of antihypertensive medica
tion without control. Technetium-99m-DTPA renal scintigraphy

revealed a decrease in function and size of the right transplant
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consistent with a right RAS. The following selective arteriography
showed a 67% stenosis of the origin of the right transplant artery.
A percutaneous transluminal angioplasty (PTA) was performed,
reducing the stenosis from 67% to less than 20%. The patient
was discharged with good control of her blood pressure.

On 9-8-89, another admission was necessary for uncontrolled

hypertension. Physical examination found a bruit in the right
iliac fossa. Pre-Captopril renal scintigraphy and SDCER (Fig. 1)

suggested a recurrent right RAS. A selective renal arteriography
(Fig. 2) confirmed RAS and a PTA was again successfully per
formed.

METHODS
Under our RAS assessment protocol, a patient who is sus

pected of RVH undergoes two 99mTc-DTPA renal scintigraphies

on two consecutive days. A baseline renogram without Captopril
is obtained on the first day. On the following morning, SDCER
is performed 1 hr after oral intake of 25 mg of Captopril.
Antihypertensive medication is discontinued 24 hr before
SDCER. The radiopharmaceutical dose for each renal scintigra
phy is 15 mCi of intravenous 99mTc-DTPA.

Both studies are performed using a large field of view gamma
camera equipped with a general-purpose collimator. The gamma

camera (GE 500) is interfaced with a G.E. Starcam computer.
Data are acquired in frame mode with a matrix format of 64 x
64. The vascular phase is obtained 2 sec per frame for the first
60 sec. The renal phase is imaged during the next 20 min with a
frame rate of 1/min. The patient is in the supine position and
renal transplants are evaluated in the anterior projection of the
right iliac fossa. Split renal function by the Gates' technique ( 7)

(Fig. 3) is used for the evaluation of each kidney glomerular
filtration rate (GFR). This split renal evaluation is a relative
estimation of kidney function and serves as reference for future
GFR comparison.

RESULTS

The pre-Captopril vascular phase showed early activity
in both kidneys concomitant to the visualization of the
aorta. This feature suggested an adequate perfusion in both
sides. The right transplant was, however, much smaller
than its counterpart. The renographic curve (Fig. 1A)
demonstrated a normal left function with a time-to-peak
activity less than 5 min. Due to its position over the urinary
bladder, the left excretory curve had an ascending pattern
corresponding to the bladder filling. The right renographic
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FIGURE 1. (A) Processed
renogram curves of the pre-
Captopril renal scintigraphy
show better flow and function
of the left transplant over its
right counterpart. The ascend
ing pattern of the left excretory
curve is due to partial position
ing of the left kidney over the
urinary bladder. (B) Single-
dose Captopril-enhanced re-
nography shows significant de
terioration of flow and function
of the right transplant. There is
no deleterious effect of Capto-
pril on the left kidney. (R) right
kidney and (L) left kidney.
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curve showed flatter ascending and descending slopes,
with, nevertheless, a time-to-peak activity compatible with
relatively active filtration and excretion. The total esti
mated GFR was 137 ml/min, with right and left trans
plants accounting for 31.7 ml/min and 105.5 ml/min,
respectively.

The post-Captopril study (Fig. IB) had an unchanged
vascular phase with equivalent flow to both kidneys. How
ever, there was a striking modification of the right reno
gram curve. While the left curve remained the same, the
right curve presented an absolutely flat pattern, suggesting
poor uptake and excretion of radiotracer. The total esti
mated GFR was 118.89 ml/min, with an unaffected left
value of 105.5 ml/min and a collapsed right GFR of 13.38
ml/min.

The pre- and post-Captopril studies clearly demon
strated Captopril influence on filtration and function of
the transplant involved in RAS and RVH.

DISCUSSION

Post-renal transplant hypertension, with an incidence of
30%-36% (3), is an important risk factor of morbidity
and mortality. Among different causes of hypertension,
RVH has a better response to treatment either by PTA or
surgery. RAS usually occurs 3 mo to 2 yr in post-surgery,
with a frequency of 3%-16% of all the renal transplants

(1-3). Recurrence of RAS after PTA and surgery is 33%
and 12%, respectively. The RAS results from a wide spec
trum of factors, such as the recipient's own atherosclerosis,

faulty surgical technique, hemodynamic injury, immuno
logie reaction, donor's pathology, and donor's age (1-2).

Pediatrie kidney transplant from a donor less than 10 yr
of age is a controversial issue among surgeons due to the
high degree of urologie and vascular complications (6,8-
70).

Post-transplant RVH is suspected by the sudden onset
of intractable hypertension, worsening of renal function,
inefficacy of multiple antihypertensive therapy, fluid reten
tion, and presence of bruit in the iliac fossa. These clinical
features are somewhat nonspecific for RAS (2,11).

While renal arteriography is the gold standard for RVH
assessment (4,5), numerous studies of the two-kidney, one-
clip hypertension model have demonstrated the usefulness
of SDCER (12-17). The RAS-affected kidney depends on
the renin-angiotension axis to maintain a sufficient glo-
merular filtration pressure. Captopril, by inhibiting the
production of angiotensin II, is thought to affect the au-
toregulation of the GFR through the suppression of the
post-glomerular arteriolar vasoconstriction (13-17). Cap
topril does not interfere with GFR of a normal kidney nor
with the effective renal plasma flow of either normal or
pathologic kidney (12,16). In addition, in entities such as
essential hypertension, chronic pyelonephritis, and urinary

FIGURE 2. The selective renal arteri
ography shows a high-grade ostial steno
sis (arrow) of the right renal artery (A).
After percutaneous transluminal angio-
plasty, there is less stenosis of the right
renal ostium (B). (R) right kidney and (L)
left kidney.
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FIGURE 3. Split
renal function by
Gates' method is

performed by draw
ing a region of inter
est (ROI) over each
transplant in the right
iliac fossa and a ROI
of the background
lateral to each kid
ney. (R) right kidney
ROI; (L) left kidney
ROI; a (B) back
ground ROI; and (Ar
rows) iliac vessels.

obstruction which constitute the differential diagnosis of
RVH, Captopril does not produce an asymmetric afferent
arteriole tone (13). Thus, Captopril enhances the discrep
ancy of uptake and excretion between the normal and
impaired kidney, and allows RAS screening.

There were few publications on post-transplant RVH
work-up with SDCER in the literature (4,5). In one report
(4), SDCER was stated to have a high specificity. Unfor
tunately, its sensitivity was compromised by significant
heart failure and transplant rejection. Only one compara
tive study (5) involved both renal arteriography, SDCER,
and Doppler sonography. With renal arteriography as a
reference for RVH assessment, SDCER was reported to
have a higher sensitivity over Doppler sonography. The
latter technique relied mostly on the operator's skill. Both

mentioned studies (4,5) were on single kidney transplant
recipients, constituting the one-kidney, one-clip hyperten
sion model. This model is volume/sodium dependent (75,
76). The sodium balance influences the GFR response to
Captopril and interferes with the SDCER screening of
RVH.

Our report focuses on en-bloc transplantation (6), which
represents the two-kidney, one-clip hypertension model.
Through SDCER, unilateral RAS of our double-pÃ©diatrie

kidney transplant behaves similarly to the unilateral RAS
of native kidneys. With the reported high survival rate of
the en-bloc transplantation technique, SDCER may play
an important role in the screening of this two-kidney, one-
clip post-transplant RVH.

REFERENCES

1. Chandrasoma P, Aberle AM. Anastomotic line renal artery stenosis after
transplantation. J Urol 1986;I35:1159-1162.

2. Waltzer WC, Turner S, Frohnert P, Rapaport FT. Etiology and pathogen-
esis of hypertension following renal transplantation. Nephron 1986;42:102-
109.

3. Benoit G, Hiesse C, Icard P, et al. Treatment of renal artery stenosis after
renal transplantation. Transplant Proc 1987;19:3600-3601.

4. Miach PJ, Ernest D, McKay J, Dawborn JK. Renography with Captopril
in renal transplant recipients. Transplant Proc 1989;21:1953-1954.

5. Glicklich D, Tellis VA, Quinn T, et al. Comparison of Captopril scan and
Doppler ultrasonography as screening tests for transplant renal artery
stenosis. Transplantation 1990;49:217-219.

6. Nghiem DD. En-bloc transplantation of kidneys from donors weighing less
than 15 kg into adult recipients. J Uro! 1991;145:14-16.

7. Gates GF. Split renal function testing using Tc-99m DTPA: a rapid
technique for determining differential glomerular filtration. Clin NucÃMea
1983;9:400-407.

8. Salvatierra O, Beizer FO. Pediatrie cadaver kidneys: their use in renal
transplantation. Arch Surg 1975;! 10:181-183.

9. Wengerter K, Matas AJ, Tellis VA, et al. Transplantation of pediatrie
donor kidneys to adult recipients. Is there a critical donor age? Ann Surg
1985;204:I72-I75.

10. Glass NR, Stillman RM, Butt KMH, et al. Results of renal transplantation
using pediatrie cadaver donors. Surgery 1979;85:504-508.

11. Holdaas H, Talseth T, Berg KJ, et al. Diagnostic value of peripheral plasma
renin response to a single dose of Captopril in suspected renal transplant
artery stenosis. Transplant Proc 1988;20:423-424.

12. Geyskes GG, Oei HY, Puylaert CBAJ, Mees FJD. Renovascular hyperten
sion identified by Captopril-induced changes in the renogram. Hyperten
sion 1987;9:451-458.

13. Fine EJ, Sarkar S. Differential diagnosis and management of renovascular
hypertension through nuclear medicine techniques. Semin NucÃMed
1989;19:10I-115.

14. Hollenberg NK. Renal perfusion and function: the implications of con
verting enzyme inhibition. Am J Med 1988;84(suppl 4A):9-15.

15. Nally JV. Renal scintigraphy in the evaluation of renovascular hyperten
sion: a note of optimism yet caution. J NucÃMed 1987;28:1501-1505.

16. Nally JV. Clarke HS, Gupta BK et al. Captopril renography in two kidney
and one kidney Goldblatt hypertension in dogs. J NucÃMed 1987;28:1171 -

1179.
17. Sfakianakis GN, Bourgoignie JJ, Jaffe D. Single-dose Captopril scintigraphy

in the diagnosis of renovascular hypertension. J NucÃMed 1987;28:1382-
1392.

En-Bloc Pediatrie RenalTransplant â€¢Nguyen and Adatepe 265


