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Percutaneous Transluminal Angioplasty in Renovascular Hypertension
—Long-Term Follow-up—
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Since November 1979 until September 1985, percutaneous transluminal angioplasty (PTA) of renal
artery stenosis was attempted in 50 hypertensive patients, including 19 cases of fibromuscular dysplasia
(FMD), 25 cases of atherosclerosis (AS) and 6 cases of Takayasu arteritis (TA). The patients consist of
25 males and 25 females ranging in age from one to 68 years. Initial dilatation was sucessful in 47 cases
(94%), and dilatation was also technically achieved in 55 of 59 PTA procedures, including 5 multiple and
4 recurrent stenotic lesions. The blood pressure response was followed clinically for 1—69 months
(mean, 22.1 months) in 45 patients.

The criteria used to evaluate the results is as follows; cured-normal blood pressure without
medication (150/90mmHg or less); irnproved-controlled blood pressure with reduced medication
(diastolic pressure less than 110 mmHg with at least 15% decrease); unchanged-not classified as above
two groups. Success rate of PTA with cured or improved blood pressure response was 94%, 70% and
50% in FMD, AS and TA, respectively. Overall success rate was 76% with 29% cure and 47% im-
provement. The result of FMD is most favorable. When the complete dilatation of the fibromuscular
lesions is obtained, long-term curable effect can be expected. In AS, twelve months follow-up data
revealed significantly better blood pressure response of renal type lesions to PTA than ostial type ones.
The follow-up data of PTA in TA is disappointing in spite of good initial effect. This is probably due to
progressive inflammatory nature of the lesions. From our series of study, lateralization of renal vein
renin activity does not predict the long-term response for blood pressure control.
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Comparing with surgical procedures, PTA of renal artery stenosis is less invasive, repeatable and its
success rate is grossly equivalent. It is concluded that PTA of renal artery stenosis would be the initial

therapeutic choice for renovascular hypertension.
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19644F, Dotter & JudkinsPic X - THREZh
T R B I B BR AT percutaneous  transluminal
angioplasty (LAF PTA) 3, &< BhlREE(LiEA%E
FEWCX T % aHRE: & LCHIH X hT ¥, Dotter
B D J5 13 coaxial catheter #FHT % 4 DT
Botoh, 19744, Griintzig?® D3 L\ HEEE R
W=V AT =T NAORFIT L >T, PTAXES
PRBeZE st UC b B LA X h, BMmedsSi
FEREDHEFREL LTHEREEIRD X S icizotny,
PTAXFFEE L B L T Bl A Tn <, FE
DEFHRIB LR, BVELTTO 2 L3k
RRBKERRETHY, BECTIEMEE-
WTOHELLBRB L DIl -7c99, Had
FEOMMOBEERHRPLERHRCOVTIRTT
CHE L TW5H239 19854 9 A % TIie506] 0%
mESMERECH LT PTA 2T T5ks%
®/leoT, BEYHREFPLCHEREXT, K&
ORHFFCOVWTHRET S L LI, RRKE,
BIRTEALEE /< 38 1) BIRZEERAL, B#ky = v ik
EDORFEBRESDHROBFRIZOVTHE %I
.

I WRELUFHE

X1, 19794E11A X b 19854F 9 A ¥ ¢ HiRS
2, PTA % KafT U % B8 v 5 i FEFE 5061 C B
%, IR BB BIPS ER v iR AE A i 2 IUEK fibromus-
cular dysplasia (LAF FMD) 1941, ShiREE{LiE
atherosclerosis (AT AS) 256, KBk JSFEERE
Takayasu arteritis (LI F TA) 6flchb, B
PE2561, w256, Fhnid 1 ~685%(E#39.85%)
AL T,

0 e ) ML FEAE o 2 M A T R AR
T, KMy = viEE, BEkv=vi, v/ 7
Th TVYEXT vV IIERAPT v ¥4 T v
vV | ERERHEROATRRL L oikREYS
ZRLTHRELL, ¥, FREBOZNKIL,
KR EBZC L TEEFFHTRIC L hREL

(46)

s
PTADFHE X, K50 CcABIHIE: S

Seldinger I X 57 7 v —5 % i\~ 1219, ¥L3E
HAN—=vhTF—FAdEy)=5v vl Goitiic

AV =28 OTFO Lo HEHL, A
- DEEZELEBHIRORCKE U T4~6mm %
AR LI, 1HICTRKBIRSIEEOEE DBl
DEEBIRS D7 7 v —FHRBECH 57, *
o, BEIROBIAENBE Lo, coaxial system
WX oTESF DA =Y hF—F A% BT n

LHID T, HRIES T THER L SR
AN—vBHP~BFEAL, EHstCcE=2-1
T2 A H90~100PSTICIFE L TfF o tz, AL —v D
aRVE 1 BIL0BEEIfT, BRI L B < DAty
EKTHECHEEIE L,

PUBEEI SR A AT 3 BRI, 7 A 2V v 300mg/
HELQEHF 7 re oy (A2 V) 300mg/
BE#EL, ity 5 —F A AR L OYLE
RFi22,000~2, 500620 ~ -2 ) VBRI 5% R
Bl L, figiz7 2y v, #EfEF7 r s v
BHBHGET =77 ) vRHER LN, FoRIER
FEGI Z & EPE LT,

PTA Z LI BINRBL R, Wifl: 4 41, A
REE 1 Bl &2, S506I55/RZETHD, 5 141
BELAEATH -7, Zhbiw LE PTA 4
E% &¥s59m D> PTA # {ifT L7, FEFIGITIE2
PICREMNEDID, 1HITEHEDHIER
KMLTHY, WEEARRIIHF3HIE PTA #iE:8
BEIVBORh - 20k &R 5 IR
450 >VT PTA ORISR B Lz, %
RHUBRMOED = v b e — L OBER T HRE
L, ZO¥EEEIKOMLS THY, HIELE
G T & L,

Bl BEEALTLCTOERAEE(LLELD O
(150/90mmHg LLF)

#E BEFOGHATHED 2V b+ r— A%
B leotz b o (B3R M IE ©15% L, F, 110
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mmHg LIFO/ET)

AE  LEoEEREC IRV

ChboofERY b i, RRESBNIC L 5BE
BEPEE L, ASHITIHRENKEIR & EkT
% ostial type & BEIREAFOFRELE 2 BRD
renal type I8 L, PTA O RIHERIC D\~ T s
Uiz, ¥, MdNc B ek 1T L flhico
T, BFER Y =k renal vein renin ratio (L
T RVRR)1.5LL E & 1.5k 0 —Fic41, PTA
DEEFHFCOWTHF L, b, BAED
REHEAIDO80% i D b DL EMHEFRE, 80% LU
LERIFFERER & _Fc s, PTA OBERRE
ZDWTHET & N % 7,

II. #& 1

59EID PTA @ 5 LIREDILARICEL) Ll D ik
551 CH b, EMPRIRITL2% TH -7, T,
EFIBIC X 5 AR T R 347/5061 (94%) T
#H ot (Table 1),

Table 1 Renal angioplasty : Etiology of stenosis
and clinical follow-up results ; FMD=fibromus-
cular dysplasia, AS=atherosclerosis, TA=Ta-
kayasu arteritis.

Initial Success Cured Improved Success

FMD | 17/19(89%) || 10/16(63%) | 5/16(312%) || 15/16 (942%)

AS | 24/25(96%) || 2/23 (92%) | 14/23(61%) || 16/23 (70%)

TA 6/6 (100%) || 1/6 (17%) | 2/6 (33%) | 3/6 (50%)

Total | 47/50 (942) || 13/45(29%) | 21/45 (47%) || 34/45 (76%)

follow up (1-G9mo.: mean 22.1me.)

94%

i
FMD
16
§3%
1

70%

P<0.01

456N oT 1 —69H0 A, F1922.19 AR
BENTETHY, BBACI2EEDRE Y
Table 1 % U Fig. 115w Lz, B E X FMD
94%, AS70%, TA50%, £&&ETIRT6%RTHYH,
HBIEERIX FMD63%, AS9 % THEORICIIEE
#= (p<0.01) »@Bd B hic, Fig. 20345G0/EIE
R Y 75 7 eEbLLIbDTHH, PTA
X BB O FEHREEHMEFMD33.12 A,
AS16.8» H, TAY.2H ATH i, BEEIZHKI
Ll o e REGILFIF 10611 PTA # 8 » B L
AoRficiEOT EANHA bR, 5T,
Fig. 31X45@ 0 FHMEDOHB * B LA B b &
DT F7IRLICLDTHAHA, PTABK2E
6 » A% CHVRIY, BUBHRME & PTA #lic
HELTEBRBET RS A (p<0.01), &
RERSEHMmEOERE, PTA BTT194+23mmHg/
113+20mmHg, PTA #ifT 1 » F#149+19mmHg/
89+ 15mmHg, 1 4E# T146:+32mmHg/84 -+
18mmHg THh 5.

follow up ® MEFEEIT1THZDOVTETL, Sel-
dinger ¥ 1c & % Byl & ¥ 21 9 [E, intravenous
digital subtraction angiography (LI F IVDSA)
MRUEIREFT S hic, TA 1 CHEEOERENE
BDbhitnich bbb MER LRSI
DR E, MESEYMRAIEESREE L —&KL
Tish, HHPLAITREDCEHE HER SR, 7~
ZH 4 BITHRIEDRIFEDN BWT S hic,

B PTAZFMD, AS 0% 24, 4 FhCiErT
Shie, FMD 2 fi40E o IR AR+ 4 fe flic g

[] cured
Improved

D Unchanged

9% o

Fig. 1 Graphic demonstration of proportions of patients in three etiologic

groups.
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= Unchanged
= Improved
=@ Cured
~I— Re-PTA

(Duration of follow up : months)

Fig. 2 Duration of follow-up with blood pressure response in 45 initially dilated
patients. Recurrence of hypertension is shown by X.

B.P.
mmHg

250

P<0.01

200 —,

T T _ ]
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- (43)  (39) 137 (34 (24 (30) (22} i (i2)

L 1 L 1 1 L L L L 1
PRE 1D 1w 1M 3M 6m 1y 15y 2y 25y
(duration)

Fig. 3 Mean blood pressure before and after PTA.
The decrease in blood pressure after PTA is
statistically significant at up to 30 months follow-
up. Recurrent patients are included ; n=number
of patients.

LTiThh, 16IT32H ARIOBEDRE ()
BESR, o 1 FlcRmECE LRSI,
AS 2 fICIX PTA BEfzsEcs LTiThh, 14
TIRIBSHIEEDICDTHIICK DD, o 146
BHEPTAK2 » ACMERELR Licicd B
T S i,
ERINCEESR Y %25 & FMD Of& i BIF
T, 16611061 (63%) FREEFIZMBEL L
BREATHD, >B5FITTTIT PTAK44ELL
ErBEBRLTW5, BRI, WHMRE, BH

MROBRESE 1 Bl &, LPIRIED+5 Tl
HELRTEY, 1064 6 flcRBMY = v{EoD
EFHLERIhT5 (Fig. 4. —7F, #3E,
TEGNLBE DR D 12 DHREOIE BTS¢
Boleh, SFEEFRFE, MAERER ET, —
HPENBRIE L IBITH B,

DIRBE(LIETR, BEOVHEMIEL, IE
20, TE1FDEH 3PTERBIELSRD Shi-,
RESZETHY, MUBRELFIDOS S, 24
R—ArBHROTELAZEY RTHEERS
h, HERMEEORIhTWBHMO PTA * i
fTLIe, 1803175 BRORBREDHREIE S i
ffiZeic TIRTIL, fbho 1 A4l AR R.sasE
FTHD, i, TLHAE 16T PTA K L1
(Fig. 5).

BYIRBE{LEEGI % ostial type & renal type io%
FL, PTABR1E2&EBL 176t 2\ THD
A th#z 7= (Fig. 6, Table 2), B{IhE L ostial
type T56%, renal type T88% LA TEMNL b
(p<0.001), renal type T PTA O LBIF T
Holc,

ABIRAEEBEFREORBUITETH D, REEH 3
BlF 261 PTA# 1 » BCHCclicllFEER L&
Dbl BEHIL L FIDOHRT2H AxiEEL
TWB A, KBIIRRZEDBRE s\ BEkic R
BLiBlTh-ic (Fig. 7),

BAERSIHE 546% H48
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PTA shows typical beaded appearance in the right renal artery (arrow). (B)
Immediately after angioplasty, successful dilatation of the lesion is demonstrat-
ed. (C); IVDSA 28 months after PTA shows persistent patency of the lesion.
The patient has been normotensive without medication since initial angioplas-

ty.

.“*! T
| 1 I L)
Fig. 5 57 year-old male with atherosclerosis. (A); The right renal artery is
totally occluded.at the orifice (arrow). (B) ; Distal renal artery and its branches
are opacified through collaterals. Occluded lesion is evidently noted (arrow).

(C); Post-PTA aortogram demonstrates successful dilatation of the lesion.
Blood pressure has been well controlled for three months.

FRFN614- 4 A25H (49)
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Fig. 6 Examples of renal and ostial type lesions in atherosclertic stenosis. (A) ;
Renal type lesion is located at least 2—3mm from the renal artery orifice. (B) ;
Ostial type lesion is contiguous with aortic atheromatous plaque. Mixed type of
both lesions is included in this group.

Table 2 Blood pressure response to PTA in renal
and ostial type lesions of atherosclerosis.

(12 mo. follow-up}

Lesions i
Success Urnchanged
Ostial 5/9 (56%) | 4/9 (44%)
] 2<20.001
Renal 7/8 (88%) | 1/8 (12%)

F i, AN B EARERI 2 51T Lic A flREE
31flicow-T, B#lky = vt renal vein renin
ratio (LIF RVRR) EBEEZIRIZOWTHRA L
(Table 3). A Zh R X RVRR=21.5T78%,
RVRR<1.5T69% L BEREELXRDILh oz,

BATFOKE S LBESHRICOWT, BAKH
MR8 B 2 RICRES T % &, PTA ORIIX
RIEEMRB R T82% (18/2201), ZEMERT50%
3/661D) TH Y, BAEORED N D80%FKE

(50)

Table 3 Blood pressure response to PTA in renal
vein renin lateralization; RVRR=renal vein

renin ratio.
Results
RVRR
Success Unchanged
=1.5 14/18 (18%) | 4/18 (22%)
<1.5 9/13 (69%) | 4/13 (81%)

DEMHE T PTA OHRITETH - .
EERRSHHEX 2/ 3.7%) c@Edbhit, 1
Bl x4 Fv4v—ick s BBREET, THE
I fl D 7o D FREM AT E i, o 1 FAE
PTARFIZA LT BEHEETH S,

BIfEA &L LT, MR, FAEAZLEL T 5EM

FEZEM 2 e b i, Av—vaTF—Fu

DWW A JEFEER L1, WTFh s BEERSOHE

BARERSE H46% H45
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Fig. 7 Cured case of Takayasu arteritis in 22 year-old female. (A) ; Aortogram
shows two renal arteries on the right and severe stenosis is seen at the proxirmnal
portion of the upper one (arrow). (B) ; The lesion is well dilated with miniral
intimal irreguraity. The patient was normotensive at up to 22 months after
PTA with normalization of plasma renin activity.

Table 4 Summary of long-term follow-up resul-
ts of renal angioplasty in references; FMD=
fibromuscular dysplasia, AS=atherosclerosis,
TA=Takayasu arteritis.

No.of |Follow-up Success Rate
Patients) (months) | Toal | FMD | AS | TA

Colapinto (1982) | 68 | 1~36 | 86% [100%| 84% | —
Sos (1983) | 89 | 4~40 | — | 93% | B4% | —
3~54 | — | 90%| 66% | —
2~60 | 93% [100%| 94% | —
3~39 | 70% | 85% | 65% | —

Reference

Mahler  (1983) | 40
Tegtmeyer (1984) | 98
Martin  (1985) | 100

Authors  (1985) | 45 | 1~69 | 76% | 94% | 70% | 50%

DFERE b o7,
III. = E

T I8 M R ML FESE VX F A I X BAIRVE D TBETH
b, WERILIBHERITHOR TEA, Ko
BIRCHERLEOMBERLD Y, FhBEORE
CEERRALBBETH -, —7, BEIRE
T 5 PTA X, BMENSLEEICYT 2
HioilpiRt: & LTHERREDTE Y, FiEE

FEFI614F 4 A25H

(51)

LB L TREN L, REL BT CE5F
R BL, TOPHAEESREFARECET
ARBICRIFTH B, BROITIEMREIIF] 3
PlE B E, 4% THEIRRICHTIL, F#922.1%
B D RBIZEIARI 76 % D fE T B ML E D 1/ 5
HLREESRD LRI, Fi, HERHTRRIIE
#EHTE, PTA #3507 B LB 4 & ML EE O
T1% ] B s DREFEFIRENE Hh 2 ORI ESR
DE L e BRI IZIE— LT\ (Table
4)5}'-9).
FREBNHS L, FMD ORI~
~100% & BEFTH b, BIEFRII25~64% 2 Rk
XhT\W\599 FMD GO BRIIET X
h T, Tegtmyer 3 PTA iz L 1 fl%
WELTVALNEHRAITRENRELYHER L 60
1EIbTel, +ARIRCHED L flidse THE
Glchs, BRAOEEXPTABAEL LA
BLTEY, BERBENHRIBOhICEELD
s,
ASORBIIRIZFMD I T 4 L ARBTH
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b, |ETIIRIIEIZ65~94%, BHRIXI.5~
23% LIERTHAHY, KR ELTRBEENER
TARRHE R M ELE O & 6f P E T BIIRBELE I X
IREOCHBRERENEZEZLRTWS, —F, BR
, LAE, RIEEELLEOEBLAHELYE
THHATRMAED 2V + v — A ZEGTFREYELS
THEELRMBELEDY, FHEGIBLER A
TEH, PTAXZhbofick LT dHEBRRNIC
BT sTEAT VWS E 25,

AS it % PTA ORI RIIBEETAIZ X -
THibH, BRHEITD ostial type i thilE L ¢
renal type DB BIFTH - 7z, Cicuto 521
KEIRDOIGHE 2B BIREE 0 fic 22l U RAB 2 1
RERYB BIRIEZE L W OY, KEIIREED M D AT
BB AN — v OISR+ B Shitwv &
BT3B, ¥, Martin 5% ostial type 124
HFOBIRFEELEHF L TE Y, PTADEEIR
ART, ABRELOGHERLEL L TED,
MR EDRFEXMA & L1, ASHKE KT
5 PTAORIGHFHML 5 5 ATEETH S,

BRE2HMT5BEPTADKERIARR T
Hote, MEOBREILHS PTAKS ~124
BUAIREBIZ 2 Evwbh, BREAILFAETH -
7z, Tegtmyer HDIEIC X 5 L FEFDI5%IZF
BIENZ BN, K#S AS 6ITH 5, ¥, Grim
B AS BITI11/1661, 69%ICFHFRAEHRD
& L, Schwarten'iz X % IVDSA # FH\ 7o
BABE T AS D22.5%1c PTA # 2 G CHM®
ERBDH LR TS, AS Itk 5 PTA BoFEk
EOREILBHEL, 4% AS ToORSEYE L
IR BHwiciY, IVDSA & ic-BE B B8
BLWMELE PTAORTAE TS,

KEIRRIEREIFIC 31T 5 PTA OFEIIARAE T
BHoteh, —BFHRESTRTHY, KR E
LT, BIRBEICAELS R LRSS,
fer@mERz &, KEVETETHBZ L H
EZ2HBRTWABES SR — v OILERICIEH
HTHh, BrrgiioRiEky=aAflo L —
VHT = FARER L AITRILESELIRR T
Hote, i, BIREOLE, T PTA OB
ZE I35 2 CEELE L LIS,

(52)

IRy = v (RVRR) B MM S EE
OFHBEERET 5 LT, BB KT

FERIhTELY, —HTRBEoEETS

RbERShTw, BRBIE Vv = VIRER

(RVRR=z1.5) LIEMHKAER (RVRR<1.5) o403
TPTADHIRX BT 5 L, 78% & 69% & &
FHTOPPHVC VAL RARELR DI o
fo, —iZ, v= v IRER T PTA OIS RBRIFT

BB LETHHEDS I, JEKIFFIT S PTA

CRIET 5 HIk% <, PTA B LTI, Fifo k

5 B L EIG R LR L v, BB ALY
TIREELEZLDY, BRAITCIILY = VIREER4
FIC PTA OFHRNME SN =72, 55 14l
BT cTEXER/ML, 2HXERAE) S
Wixh, 7vF¥F+5vov I TRBEREERN T
MEZavre—-aAXhTEh, Zhb3HILEK
# correctability B L T\ o b D LRI 3 =
EMTES,

PTA BB s T s EEORE, HEX B
BEl, FHeklr2MTBEMER UERY
FoTuwa, - THBERE RE TR MHE
ThhiE, PTA oPRHiFECES, = 0HEKL
BEIDO Vv /77 2 FREBESLEL Bb
hs, TxoRFETE, BABOKEII-T
b PTA DR BHBETFHT S Z L NTET
HY, REHSERDB0% K DEME TILPTA
DHRIFRTHY, BEREMEORTHMELE
RTab0EEZzLRD,

PTA OB % FATEUE & LT 5 = &3 5ES
OFRIC EE DS VREE Bbh 528, A}
C o B I R ML P v 63 2 T AT BB L e R
51~64%, BHIHRT1~93% LME I LTV 59, &
NOFMBFCMTERMRE & BEHfd S

nicEEg: &2 5, i, Miller 5913 PTA &
NA RAFROBRMEEMER 6 H A ORF R THE L
TED, BRITIITR U THh L NEE S HHE
DY WETPTARERTH Y, BBREEC
NTHEBREDOE—BINETHRELANTL
5,

HAEREE HFd6E H45
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#w B

0 1M A 4k 5 I FESES O st L PTA % AT L,
1~69» A (F#22.1» A) OfFEA8ZE2TWL
TofkEwmrEic,

D EHREER R 5 BizhE i FMD 94%,
AS 70%, TA 50% C2ETIXT6%TH -1z,

2) FMD TREDINRICEII T hE, IFiR
BHSRENE SRS,

3D ASTREEFAOHRAYLE LT HHMRS
WA, FIEIS O IR Flic b BB A BN E
TH5, BEIRESROHZE (renal type) THEER)
RO CE S,

4) RVRR<1.50 v = vIEREHTHBEED
ROBLRBENE,

5) PTA 0#IGix, Fip, FRESYMbHTIA
BRI EEORREOH—BIRE LT
BRCETEh5_ETH S,

Wrkboihich, SKABMBHE IV ERS

FEERR LD LT HNRFEHBOMEE, NEPFEHE,

WREHFHEORAE, MEA RO LR
LET,

AWML OEE, H216 0 AREF SRR A
SICE\THRELE.
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