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Diagnostic Criteria of 99'“Tc—diethyIenetriaminepentaacetic acid Captopril
Renal Scan for the Diagnosis of Renovascular Hypertension by Unilateral

Seung Jin Choi' MD Il Ki Hong MD.,, Jae Won Changz, MD., Su Kil Park’, MD,

Department of Nuclear Medicine' and Internal Medicing’, Asan Medical Center, University of Ulsan College of

Purpose: We compared captopril renal scintigraphic criteria for the diagnosis of renovascular hypertension by
unilateral renal artery stenosis. Materials and Methods: The study group consisted of 24 patients (m/f =16/8,
age: 39+18 years) with unilateral renal artery stenosis who underwent renal artery revascularization and captopril
99"'Tc—diethylenetriaminepentaacetic acid between May 1995 and April 2004. The blood
pressure response was classified as cure/improvement or failure. We evaluated captopril-induced changes in
relative function (BCfun) and renogram grade (0 to 5 0 = normal,
measurable uptake) (CBren) and the difference of renograms between the normal and stenotic kidney on captopril
scan (CNren). Results: Eight of 24 patients were cured and 11 improved and 5 patients were classified as failed
revascularization. Significant predictors of a cure or-improvement of blood pressure were younger age, stenosis by
fibromuscular dysplasia or arteritis, BCfun, CBren and CNren. Areas under the receiver operating characteristic
curve of age, BCfun, CBren and CNren were not significantly different. Positive and negative predictive values of
predictors were 100% and 42% fage < 38 92% and 50% (BCfun = 1%) 92% and 75% (CBren = 1}, and 90%
and 60% (CNren = 1), respectively. Conclusion: Captopril induced changes in renal function and renogram can
reliably predict hypertension response to revascularization. Renogram pattern on captopril scan can diagnose
renovascular hypertension without baseline data in patients with unilateral renal artery stenosis.(Korean J Nucl Med

and 5 = renal failure pattern without
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Table 1. Baseline Clinical and Laboratory Characteristics of 24 Patients with
Unilateral Renal Artery Stenosis Who underwent Revascularization

Mean+SD
or number (%)

Age (year) 392 + 1856
Sex

Male 16 (66.7%)

Female 8 (33.3%)
Smoking 6 (25.0%)
Coronary heart disease 5 (20.8%)
Diabetes 2 (8.3%)
Serum creatinine (¢ mol/L) 88 + 35
Etiology of renal artery stenosis

Fibromuscular dysplasia 4 (16.7%)

Atherosclerosis 14 (58.3%)

Arteritis 6 (25.0%)
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Jable 2. Comparison of Clinical and Renal Scintigraphic Findings between Patients who Showed Cure/limprovement of Blood Pressure after Renal Artery Revascularization

and Those with Failed Blood Pressure Response

Cure or Fail
Variables Improvement (=5 P value
(n=19)

Age 300 @ - 69) 53 (39 -7D) <0.05
Sex (male/female) 12/7 a1 NS
Etiology of stenosis

Atherosclerosis /| F&A 9/10 5/0 <0.06
Site of stenosis (right/leff) 11/8 3/2 NS
Serum creatinine (¢ mol/L) 79 (35 - 185) 97 (88 -158) NS
Captopril tenogram (grade)

Stenctic kidney 30-9%5 10-5) NS

Nonstenotic kidney 00 3 00 2 NS

Difference* 20-95 0@©-3) <0.05
Basal renogram (grade)

Stenofic kidney 0(0-3 00-9% NS
Captopril  Basal renogram 250 - 4) 0@0-1 <0.005
Differential renal function (%)

Captopril scan 38 (16 - 47) 42 (17 - 46) NS

Basal scan 43,5 (20 - 56) 37 (6 - 46) NS

Difference of function* 4(2-12 05 (11 -4 <0.05

Values were median and range for continuous variables. NS, not significant; F&A, Fibromuscular dysplasia and arferitis. ‘Difference of
captopril renogram grades between stenotic and contralateral kidney: steno‘nc contralateral kidney; 'Difference of captopril and

basal renogram grades of the stenotic kidney: captopril basal grades;

captopril function.
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Table 3. Value of Clinical and Renal Scintigraphic Variables in the Diagnosis of Renovascular Hypertension in Patients with Hypertension and Unilateral Renal
Artery Stenosis

Variables ROC curve Criteria SN (%) SP (%) PPV (%) NPV (%)
Area
95% interval
Age 0.83 < 38 63% 100% 100% 42%
0.62 - 0.95) = (12/19) (5/5) 12/12) (5/12)
Renogram 0.78 > 1 90% 60% 90% 60%
(captopril stenotic 0.57 - 092) a719) (3/5) (7/19) 3/5)
- captopril nonstenotic
kidney)
Renogram 093 > 2 71% 100% 100% 50%
(captopril stenotic (0.70-0.99) 10/14) 4/4) (10/10) (4/8)
- basal stenofic kidney)
> 93% 75% 92% 75%
(13/14) @/49 1314 3/4
Differential function 0.80 > 1% 79% 75% 92% 50%
(basal stenotic (0.55 - 0.95) ang /% (1112) (3/6)
- captpopril stenotic kidney)
> 5% 29% 100% 100% 29%%
ana @8 @14 414

ROC, receiver operating characteristic curve; SN, sensitivity; SP, specificity; PPV, positive predictive value; NPV, negative predictive
value
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Fig. 1. Posterior 2-min-interval images and
renograms of 7 Tc-DTPA scan of a 20 year old
male with hypertension (180/130) are displayed.
Captopril (A, B) and basal (C, D) renal scan
show captoprl induced minor changes of
renogram (grade 1) and function (45%) of the
left kidney. Renal angiography disclosed
eccentric focal narrowing at the proximal left
| renal artery (E). After angioplasty with stent, the
blood pressure improved.
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Fig. 2. “™Tc-DIPA captoprit scan of a 62 year
old male with hypertension (167/117) (A, B)
demonstrates normal renogram (grade 0) with
moderately decreased function of the right
kidney (relative function 28%). Basal renal scan
(C. D) shows the same finding (grade 0 and
function 29%). Renal angiography revealed
severe eccentric narrowing ot the proximal
right renal arfery (E). Unfortunately, the blood
pressure did not improve after angioplosty
and stent placement.
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vs. 0; p<0.005), BCfun (median 4 vs -0.5: p<0.05), CNren
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