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Captopril Enhanced **"T¢-DMSA Renal Scintigraphy in A Case of Renovascular
Hypertension Due to Branch Renal Artery Stenosis

W.S. Yang, M.D, Y.8. Kim, M.D, J.H. Earm, M.D,, S.E. Kim, M.D., D.S. Lee, M.D.
J.S. Han, M.D,, J.K. Chung, M.D,, S. Kim, M.D.,, M.C. Lee, M.D.
J.S. Lee, M.D. and C-S. Koh, M.D.

Department of Internal Medicine, College of Medicine, Seoul National University, Seoul, Korea

Radionuclide renal scintigraphies were performed in a 24-year-old man with right renal artery
branch stenosis. Captopril enhanced ***Tc-DTPA renal scintigraphy revealed no abnormal finding in
the right kidney. But, *"Tc-DMSA renal scintigraphy showed regional cortical photon deficient area
corresponding to the area supplied by the stenotic branch artery. The defect size increased in
captopril enhanced *"Tc¢c-DMSA renal scintigrphy and nearly disappeared after successful trans-
luminal renal angioplasty. This case suggests that the captopril enhanced®®™Tc-DMSA renal scintigra-

phy may be a useful method in the evaluation of renovascular hypertension, especially due to branch
renal srtery stenosis.
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Fig. 1. Preangioplastic captopril enhanced renal scintigraphy
with *»Tc¢-DTPA

A. dynamic perfusion scan

B. static sequential scan

C. renogram
The size of left kidney is small but showed normal

function and the right kidney showed no abnormality
in the perfusion, extraction and excretion.

B LPO ANT

Fig. 2. Preangioplastic A.*™Tc-DMSA renal scintigraphy. The size of left-kidney is small and a large
cortical photon deficient area is noted in the upper lateral portion of the right kidney. (absolute

uptake; Rt 10.7%, Lt 49%)

B. Captopril enhanced renal scintigraphy with **"Tc-DMSA. The size of cortical photon deficient
area was increased by captopril administration. (absolute uptake; Rt 9.7%, Lt 5.3%)
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Fig. 4. Contrast renal angiogram
A. Before transluminal angioplasty. The
angiogram shows an about 90% stenosis of the
- main branch of right renal artery to the upper
Fig. 3. Renograms of upper and lower portion of the pole.

rig'ht. kidney in A)baseline ***Tc-DTPA renal B. After transluminal angiolplasty. The degree
scintigraphy an.d .B)captoprll enhanced *"Tc- of stenosis significantly decreased after a suc-
DTPA renal scintigraphy. cessful transluminal angioplasty.
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Fig. 5. Postangioplasty *"Tc-DMSA renal scintigra-
phy. The cortical photon deficient area nearly
disappeared after a successful transluminal
angioplasty. (absolute uptake; Rt 14.3%, Lt 4.
0%)

AA 57} oF 20%A =7t sl9ich(Fig. 4B). ¥34¥<
% dgte 140/90mmHg 2 A sQleov, 3 Aig
Ax 9 @y gdr A6 Zks 7+7 1.8ng/ml/hre} 63
Dg/mli Zé"c}f‘f}il %
= A& " Tc.-DMSAAlAN A E £
-"r°ﬂ A4 G AHALER I} T &
= ‘d%"]%{- By} maiaa) ke Aol FAW
e 23 . $oig *nTc.DMSAS] $Z4]
43e= *lfﬂ 10.7%0 4 14.3% & Z7}
393 ek (Fig. 24, Fig 5), 8lxl: dwaqta s 223
2] g 9ol Az BTk

d|
o

Agaygndgre o4 28 3 M3 1@3}”4‘*7’
270 Agte] s Af7t 7Hed Aol AlEH
FalojRol o At AW 242 44 A J.’a
glovh, whabadebd Z3abat Algael Hzte] gleka &
A AlEae] fato] agte] Yglolekn & 4 glo
o, 23 ERYYE F 1YY AF 54 A5

40, of

% 1 =
4os 4% A4S GAolA S4R AYRHE ol
el o815, o $e Felee wou o

$24% 29 BB F435E 1990—

60~80%°]7, HFH=
o) W Ao AEAANE A YA Rio] &
o} HTole A LAAFELANA Fof F o0
TcDTPAALZA] olE o Folx7h nct 41
Alg A 8ete] A hald Qo] B 315 g vhioan),
Q24 AFH oA kx| LRIAHFE LA A=
AL EAl 119 FAE AATe 2 A3
ATFA ARge FHA7)E wE, ol3E AllAe
a9 AR Eoll A AbFAl o ek 21471

AE, 245l NP IAEA 119 AHY B
42 538 FAALEA ATA AR HaAA
oF& Al Aol A }o] & =gl A 8] F o, o] i

TPAE 95%7 AATFAE olstslo] widslzze, o
el Al g FEAAGA FodAdFel *Tc-DTPAA
g 3l o)l AlALTA o Zhge) WishE A
4 glo], ez EAQAF “"Tc-DTPAAl2o] o
24 AlZH Aol 27} AdAA 18t R ehol] A}
£519ic}h, DondisVe 10549 &k #xlolA FE
=3 50mgs ATFAY F *"Tc-DTPAAILAL 4]
#3ted 50% ol4e] ol Qe AlEAA nEt A
choll Qlo] A4 HgH At oul=s} Holxr}
77t 92%, 97% o1¥lor webd = Fo4F 1Y
o #AE Aoz & AuAAz wlf F2 Az
Bageh FUlHE A Fol® FEZY FoiF oom
Tec- DTPA/‘J&JBOJW A4 e s A
A Al _%_(A peak activity ratlo AN PAR A dif-
ference of Tmax; A DTmax) & 424 o}_TL = E‘:.$ o]
AE MEL BozH o] AAt AR F 27
24 7 E ool E Bagch, SfakianakisE'"& HAl
SHAMBELANR FAF Ao M A5
Yate) AT Qo) BT ABAAE A nz Y
AYe e £550 ARE A YA FL A
WAL B 4 98 Relzha ssleh
DMSAE A%el 29 Anz Ao 72 43=E
o 2 A e s AdsD £ BAgRo 2R 3
A4 S AT ATAA F AAZD A 4
A Aol e Aoz LeEAx am somTe.
DMSA¢®] 30| Eachio] Aslnz A4 43HE
F2 Az F9 2oz FH "d-rl%‘ Rew

)
}-o

=

7

b

NN



—FdA 9] 1011 1 AlEW R 2ol o3 T4
FEH o, HZole ATAld A F Aldnd AZ
oll 43%"4514: A%l A= et 1984 Hovin-
gaS¥o] AIHA DY VA4 A 24l HBhE
£A A Toﬁe “nTc.DMSAS] AL} 7hedd e
2 7Zta®ctn ¥ vz mTc-DMSAY AlA413 7)1
o2 ATAARN 289 AUE T AoE HE AA
al9ich, ol ¥ Hays'9¢ FE2e 5oz o8 A%
ol A4 28] 0 ml/mino] 7P Foi A kol A
A&k 2I-hippurateAl 780l 4 'Z[-hippurate’} Al
Foz AH 2 vidEe AL BRY F Yo, o
Tc-DMSAA A7l A& " Tc-DMSAS] A1A4] 7}
B =] oo} ¥mTe.DMSA7} AbtAlod 2t & A w3t
A 2ol AH =€ 1A S LA Ao wa st

2ol Peters§'9& Al Ao AH=E *"Tc-
DMSAS®] tto] ARfaAlod ) F AlAl w3 Al 2ol 4
Hsl= 714l gt Aoleb F+4ket wl glend, Lange
5 41749 4ol 435 & “mTc.DMSAS| 65%7}
9 mAgBoye AR =@, 35%7 AFA
3 3 AAn AZel 45 E Aolehn vt 5
Azpel] wet A2 e ANE AL Yok, 274
71"e] F Heid Fojehe vlv ZF AL Fo| 3
23eh

o2l gt o] A 7ol A Ald A LA ghe] Awte) ok
A WA FE L A A Fof F " Tc-DMSAAI 2o
ol &=, 2 HEA< 24 Hovingas¥e #t
ZPEE T 4FA AFTAEA | Yotz &l 15
el ¥t S Aoz HELE Fof HFof om
Tc-DMSAAANS A 3led, Fozol Al ae
A Abels o] a7 o] 60%lA AEE e, ftE=E
FojF 9omT c-DMSA/ﬂézE_O_E_T_— ArHeE 0% % &
2 4 slekz ek

Kopecky 5292 two-kidney, one-clip renovas-
cular hypertension®] %% (rat) 2w-& o]&3loj om
Tc-DTPAS} 9*"“Tc-DMSA/&l_/:ZE oll A otz g
E3-2 vlmE A7) DTPAS DMSA~} k=] 2.8l
A GE AN B woAFEy] Eo] A
olgtte wgch, 2}, AxEe] WepiE FES
4 FodF #mTc-DMSAAAAA A4 E 749
¥ 37} *mTe.DTPAS AHE-3S i Aoy ¥ v
2 ghod® AgRA nake) ARl YA FE=Y
%ol% *mTcDMSAALMe] FELY Fojf om

2E} oo FEZEFAF *"Tc-DMSA 4l 290 —

TcDTPAAI AR Y o ol v} & AAbetn @ 4+
gie, B, BAEH Yol 9B ARG TYYS
Aehshes] gloj FEZE EofFo] *mTc.DTPAA
209 #lxaats B A} v mehe 3
ZA}shed v)mE 2 Qoks M3} Qlglen]iy, e
A5 9 ol mE AP v B dlxade
22A e FAHTE vlmaked LT 4 Yohe
A <ke] Qlotehy,

71 9] o] x-l;d ol A}

r* o

2 Feloldt QaH oz S4y gl G4slo)
A3, EZHE 25mg BTFFAF *mTc.DTPAAlA
ol A o] ALAL HE + glglon, *"Tc-DMSAAI
AWM E S5 A28 A ABEIo] Rabs A2
£ 397k Baser o $AE HEZY 25mg AT
-

Eod 3 A3k Aol A 12 e E i}, Sfakianakis
570] Aokt vhe} Ze], *"Tc-DTPAAIA A d 4
o4 AlziAe] DTPAS A& 9k sfido] Algel F-9fef
upg} o2 o /g% Boof, 1 F95e] A7 gt
g A7 °a'—t|'—-“‘r91 AlEHel gz

2 o

L X " Tc.DTPAA]
2ol BAGolE FIAE SPARez A
of o]9he =% shgen, Fig. 314} 2ol -9

2 EZY Fo] AF Aol A Fol'P &g

@ AL 7ol ARSHE F T WHE BHY F
gale,
aBid) AgAzG gl PMTc-DMSA A28 4

HAE 945 TF3E ATHEA N W0%ol e 2
4730 S-S BT F AN, ERAYE FEY1 A
243815912 wf " Tc-DMSAAI &7 A& o] F-1¢) wh
e AL s FeleA Zasgdch olg 22
L7318 e zd Folh o] Bk *mTc.DMSAAlA

Ao} A AEFAA ABH $A G2 o)
s ATA oizhg sl £3HE tEhie, o] 2447} 2
£ Bojy %t ohleh FedFol F7He Az @
e AR 4 AN YRGS Fol AT
3 2 ARyl H%8 A slelrty 47
o Z, ¢ Feeld Axde YHE 2T Ye] ot
A sof Weke Tele AUE }u AT

L RAAAE 5 =

< o 4 QA AFA L AZE
B Zeo4 4P E Folv FEEZE

Tce-DMSAAlAAS A ek gore), 8% ddg

— 329 —



—The Korean Journal of Nuclear Medicine: Vol. 24, No. 2, 1990—

AE 9 FH drswBo] Fadtgon dste] A
35l Hgozg wFo] Mol FEZY FoF *"Tc
DMSAAl&RE FA447E 1Y Aoz 238d, 2
g, AR E Fol= A[Zo] A3
o] ot AYY + lenz, AAPAF
bl gl 20 e wal BEo g 9mTe.DMSAAI A
Aohe A & FelldlA #AE MRS o ded A
A7t € Aol whebx Ald 4] 28 gke Agkel glof
FEzY Solf 9mTc.DMSAAlLN0] HEZY Fof
% #mTc-DTPAAlAAA B e} o gl =7} wtets e A gl
o1}, *"Tc-DMSAZL Alge] He& & RodFmsz,
AlZal Bz bl o] AdTA nEte] Hot g A
83 ZAAANNE 2 Felo ool A el Zo| §83 A
o2 A7l

r b
2
o
.

z

i

A A5 Qo) ol AWV A BRI 7
EzZd Eodf 9mTe.DTPAAIANA A SA47L B
feu}, mTcDMSAA~AS HEZY FolF o
Tc-DMSAALZA A b2 AL Bl ZeE AYs
i7lol 2R A wase wold, gEzY £
of $mTc.DMSAAlAMo] EAAEH gaFe A
9 el 8l A8 4 e AT Az
o,

REFERENCES

1) Dondi M, Franchi R, Levorato M, et al: Evaluation
of hypertensive patients by means of captopril enhan-
ced venal scintigraphy with technetium-99m DTPA.
J Nucl Med 30:615, 1989

2) Hovinga TKK, Beaukhof JR, van Luyk WH]J, et al:
Reversible diminished renal *™Tc-DMSA uptake
during converting-enzyme inhibition in a patient
with renal artery stenosis. Eur | Nucl Med 9:144,
1984

3) Hovinga TKK, de Jong PE, Piers A, et al: Diagnos-
tic use of angiotensin converting enzyme inhibitors
in radioisotope evaluation of unilateral renal artery
stenosis. ] Nucl Med 30:605, 1989

4) Baldwin DS, van den Broek H, Harnes JR, et al:
Renovascular hypertension in unselected patients.

Arch Intern Med 120:176, 1967

5) Bech K, Hilden T: The frequency of secondary
hypertension. Acta Med Scand 197:65, 1975

6) Wilhelmsen L, Berglund G: Prevalence of primary
and secondary hypertension. Am Heart | 94:543,
1977

7) Danielson M, Dammstrom B-G, et al: The prevalence
of secondary and curable hypertension in inspected
renovascular hypertension. Acta Med Scand 211:
387, 1982

8) Begrem, H, Jervell J, Solheim DM, et al: Prognostic
value of renal vein remin determination in inspected
renovascular hypertension. Acta Med Scand 211:
387, 1982

9) Working Group on Renovascular Hypertension:
Detection evaluaton and treatment of removascular
hypertension. Final Report Arch Int Med 147:820,
1987

10) Majd M, Potter BM, Guzzetta PC, et al: Single dose
captopril scintigraphy in the diagnosis of renovas-
cular hypertension. ] Nucl Med 28:1383, 1987

11) Sfakianakis GN, Bourgolgnie JJ, Jaffe D], et al:
Single dose captopril scintigraphy in the diagnosis of
renovascular hypertension. J Nucl Med 28:1383,
1987

12) Fommei E, Ghione S, Palla L, et al: Reral scintigra-
phic captopril test in the diagnosis of renovascular
hypertension. Hypertension 10:212, 1987

13) Huang WC, Navar LG: Effects of unclipping and
converting enzyme inhibition on bilateral renal func-
tion in Goldbatt hypertensive rats. Kidney Int 23:
816, 1983

14) Miyamoril I, Yasuhara S, Takeda Y, et al: Effects
of converrting enzyme inhibition on split rewal
Sfunction in renovascular hypertension. Hypertension
8:415, 1986

15) Fommei E, Ghione S, Palla L, et al: Captopril sup-
presses glomerular filtration rate but not blood flow
in the affected kidney in removascular hypertension.
Report and comments on one case. | Nucl Med All
Sci 29:175, 1985

16) A5 AQAA mHGel U captopril A279
&4, 4G =F A2t 1988

17) Sfakianakis GN, Sfakianaki E, Bourgoignie: Renal
scintigraphy following angiotensin converting en-
zyme inhibition in the diagnosis of removascular
hypertension (captopril scintigrpahy). Ann Nucl Med:
125, 1989

— 330 —



—W.S. Yang, et al.: Captopril Enhanced *™Tc-DMSA Renal Scintigraphy in A Case of Renovascular
Hypertension Due to Branch Renal Artery Stenosis—

18) Hays MT, Broomle MR, Tunel JM: Renal handling
of technetium-99m DMSA: further evidence Jor
glomerular filtration and proximal tubular reabsorp-
tion (abstract). ] Nucl Med 27:1984, 1986

19) Peters AM, Jones DH, Evans K, et al: Two routes
for 99m-Tc-DMSA uptake into the renal cortical
tubular cell. Eur ] Nucl Med 14:555, 1988

20) de Lange M]J, Piers DA, Kosterink JGW, et al:

Renal handling of technetium-99m DMSA: Eviden-
ce for glomerular filtration and peritubular uptake. |
Nucl Med 30:1219, 1989

21) Kopecky RT, McAfee ]G, Thomas FD, et al:
Enalaprilat-enhanced remography in a rat model of

renovascular hypertension. ] Nucl Med 31:501,
1990

— 331 —



