(|m )
B SV S ILEE 0 a9 (PTA % 722 M B ey i Bam)
BB 5 B eellE A BT

WE REE* w0 OEERT e Er O F BA
Flg wmA* AHE R—*F

EE PTA ISR FEIC X 3 BMTHENTO B AR ILEE 12 fl 255 L LT, #F
#i#%i2 ERPF 83X U GFR OB 7 V7 7 VAREERITL, 287 V77 v REECHERERRET L.
REEEARZE 10 9 74, TEBUEBHARESE 2 4] 4 ) & 2 B TIHFENBEIREED 1 fl2brE, ME
REARILD L= EHEEOHRE L L HI24E ERPF, GFR [EO%REL B iz, TOB, TRKHIOEHRIERK
TARERESNE L, BRBICRESEES N ITHEESEVREEL GO, EREMBETHIZ MY
NATHRESHEIT S N7z 26T, JBFRRIOREROREL GFR ETABERBICEE L. SHICHEFRD
ERET, BHRREOERL L LICABRECEMASIFTRLN:. LI VAEZ VT 7 Vv ARE

i, PR AREREORE, MR OHERIUEROTMICER L Ebhi.

L xC®Ic

B E R L E S EESARO S E o0
Wz - MEICXVALZBMETDH 52, BilfT
TS o SERHE TR IR R0 B ML B R L B T AR
(percutaneous transluminal angioplasty: PTA) {Z
XY, BEROREIWE S W IVTTRES HIFS
NODEBTHS.

IS M LEE O BRI, MEE TR
SEBZZLoEnc, BERERTOETEHIET
BrnmpFohsY. Lo T, BlfTHE
i PTA %12, MED BB FHIRMO L= 1F
ok =2y 7F5L LI, BHEED
EbEBE 7V 77 VA EI VAT S L VEE
THd.

—RIZE 7 VTS UREIZ, AXYV RN TT
2 7 BREBORBIEE 2 W TEERRE LS

* SRKFEEFREETRE
Zft tEI A 23 H
B2t  TE6 B 19H
BIREERSE | £RTEET 13-1 (& 920)
ERAFEEETREFHE
WO ORI

Biokobohs, Lirl, 20BELNBEIER
EAOEREL ML -REREETH B0,
LA, EAOERELERSBETMEL 5
IREBEOHFVEY THD. BEFRER, €K
LV ERDHEBEREFPES I CHBTHETES 200
B L shizh, BEoREFEOHEEIZLY,
#£4% » ERPF fE<> GFR {# % fif (€12 H 7T aE
Lo Tn3Bd,

4|, BiEMERILEERFRZIC, BIZiES
FOFRARIL O v = AFHEMEIC X 23H@E A D T
, BE7 V77 v AREICL ZFHEE LEES
FHEE A TRAR, BITHEEMN S PTAIZXS
MESRIMEL LTo, HB7 V75 v REE
OERMEZRI L. &5itnB s Y75 v Rl
FEICRE L TE, ERPF & GFR OffRIE 24T\,
ERPF ¢ GFR 0 WFhOFMAFERTH I %
WE Lz,

I MREFE

. ¥ &R
PTA %7234 BB IATHEEM S THO A E
MAEEEIELE 12 Fl2x5H e Lz, 12 floAR
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%, RAEEIAREZE 10 ] B X O Mg SRk A
2flths. mBRAUBERESE 10 fjTix PTA
IZX BRFEN 8 FlichEIT S A, SRINBMITHE
WY 2HLHEIT S NI, E RIS ShRE A
260iE, 16T PTAIZX 38N L i
MITEh, EY 1T 1 I PTA 23 B
B IEE TR ER ST S hik.

2. /5 &

1) 4% ERPF, GFR 0JlE

SE, BhEME®LEE 12 fl$, 5% ERPF
$ XU GFR o WHEIEIZ & % 3l 9 # (REE
BRI 8 B, T BIAREAE 1 4)), /% ERPF
D HOREIC & 2 FFMEAS 2 B (REIBEBIARREE 2
#), 2% GFR oA 0RIEIC X 557 1§ (7§
BIE Bz 1 f)) TiTbhie.

Y& ERPF, GFR 0 7 V) 7 7 v 2# %3, PTA
= 7SR AT BT T Al 1 BRI
fFhhiz. £=126l% 6 flT, Efich v &EE
BEOHWTEYMNICRE®fTbh .

2) 4y ERPF, GFR g} &

HILE L LT, @E, WREMKT 20-30 /a7icsk
JR & #7K 300 m/ kA & &7z,

4y % ERPF, GFR o il 72 i¥, Schlegel 33
X O Gates 9 121214 - 7=. 8U-hippuran 3
Z O 99mTc-DTPA #iE % 0 B #] 0 B 0B
R (131]-hippuran D 4 CRT FIiC B RESHIR
LTHbIn%»L20%ETORE Ik
9nTc.DTPA DA 2 D5 3 3B E TOR
H) 2R, EEB DOES (Tonnesen AT L Y
EABOESZ HE) T L ToRRBELT-
Ttk RNITIVERBBIUVFAIFBST MY Y
Loy )VT7 7R LOMBEKRLIVEESHELE
EFX LY, 5% ERPF,GFREZHH L. #
TEOHMIFREO 0T L THYEKRT 5.

III. #% 3

1. BhESmEEAREOMEEEITE

Table 1 iz, PTA =723/ B MITHEN 2
AT L 7B i L EAE 126\ 8 1) B R % 0
BEHEREOREY R L. JREAT L EL T,

26 % 9 & (1989)

Table 1 Classification of 12 patients with renovascular
hypertension (RVHT) following the inter-

vention

. . Functional
RVHT Etiology Intervention improvement
Unilateral FMD (n=5) PTA (n=5) (+): 4 cases
(n=10) (—): 1 case
AS (n=5) PTA (n=3) (+): 2 cases

(—): 1 case
bypass graft (n=1) (—): 2 cases

Bilateral AS (n=2) PTA (n=1) (--): 1-side
(n=2) (—): r-side
PTA+ (+): 1-side

bypass graft (n=1) (—): r-side

FMD: fibromuscular dysplasia, AS: atherosclerosis

TRPR12 124> ERPF %713 GFR g5 10% DL 1
DUEBLRLICHEE, HEKERELHEL 2.
RAEBIREAE10FF 6 T, MESLFIRI D

L= iEWEO%E L £ L2 ERPF 27213 GFR
EOWRENED NI, - HRIEEIREEE 2 4
(4 %) b 2 fiI* <, ERPF %7-i3 GFR k3%
PR b, —F, RAUBSIREEOZEY 44
BIOWRBESIREE %KY 2 fIF T, ERPF
%7212 GFR [HOUENBD bhiziroiz. 20

? bIRABEBIIREZE 1§ Tk, MESERLO L

= VEMENKELZICL 2 2b 5T, ERPF %
GFR fE0 %E N B bh -7z, flid ERPF
% GFR 0®ENB D LI 2T, MIE
SLEARMLO L = U IEEEOLELRD oL o

7c.

Figure 1 ic, BiEFMESMLELE 12 {7 0 JRHEAT
#% D4 ERPF L GFR [EO XS % 7 L7-.
4y%2 ERPF {& # 100 m//min # X U'4% GFR &
% 20 m//min % £z L T 2 FITKBIL TERE S
% L, JARENTO4E ERPF {EA% 100 m//min L1 _F
FEL7SHIH 6 IF (75%), 4% GFR fER
20 m//min Pl & 2 L7 6 IS 4 fIE (67%) T
2, FRERBRBZIOYUED 7 V7502
TEDREIAED bz, iz 100 m//min BLF ©
45E2 ERPF {E% 2 L7- 4 8 3 % (75%), 20
mi/min LA F @ 43 & GFR B2 2 L7 6 fifFd 4
B (67%) TiX, T EFRBEFEEDOI VT TV
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k
— -3

pre-intervent,

post-intervent,

Fig. 1 Split ERPF and GFR before and after the inter-
ventions of PTA or bypass grafting (open circle:

functional improvement (+),

solid circle:

functional improvement(—)).
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ZEOHIMIEBD bhisrotz, Lichio THRE
IO EREEDIKT BREEMIZ Y, RRED
BREUELED b AEAITR S .

%72 4 E PTA TR ICEBREEOYWEP R b
hichlc2flic, PTARITRIZ T T v ¥4 7 v
v UBBEEREIHRITH B 0 7 b Y VARIRE
EM L HER, PTA BITATICER » b h - BEH
AR3eZEf > GFR [T 25, PTA MifTf4ic i34k
L7z. Table?2 iz, PTA JEf{Taigich 7 b7V
AFTRED 1T L 2 REIEB BRG] O 1%
BIRO BB %R L. PTA lck W ZENHEL
e#%TiR, PTARICA LRI 7 v 7Y VAT
ik BPRERORERY GFR KT 23K L .

2. PTA |= & B#4Ek &5 ERPF & GFR O

REBED LS

Table 3 iz, PTA Mif7Tic & V HRELEN B D 5
A 7= A (U P I A4 TR L R SR 6 311N 33 1) % TR
“OMES L OFIRILIED v = EHEEOE L
L 412, 4 ERPF, GFR, FF [E0Z{Lx 7R L=,
PTA #5171 1 ERIDA 07 — % Tix, ME, #&
BRIl = > iEHEOSgE L L b2, ERPF Xt
GFR X {aRATICHER L T kEE/RL. Z0
B%, ERPF, GFR &t $ Il L 46 3 FlTix
GFR {0tk & v ERPF [HOUYGEE 0 F AR
Pk, LhoT FFERET T 2HANAEA
shizbon, ALMCHANCERL RTRHR
B LR ok,

Table 2 Effect of Captopril administration on split ERPF and GFR before and after the intervention
of PTA in a 24 year-old female patient with l-unilateral RVHT (due to FMD)

Date
7/11/86 7/18/86 8/21/86 8/29/86 9/19/86
(Captopril (+)) I-PTA (Captopril (+))
BP (mmHg) 160/90 140/70
PRA (ng/ml/hr) 6.5 29
GFR (m//min) 40 24 49 52
ERPF (m//min) 159 116 227 229
FF 0.25 0.21 0.22 0.23

BP: blood pressure, PRA: plasma renin activity, FF: filtration fraction
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26 % 9 & (1989)

Table 3 Classification of 6 patients with unilateral RVHT following the intervention of PTA

BP PRA

GFR

ERPF

Case No.  Diagnosis (mmHg) (ng/m//hr)  (m//min) (m//min) FF
1. r-RVHT pre-PTA 190/130 7.3 — 297 —
post-PTA 140/70 1.2 — 384 —
2, r-RVHT pre-PTA 210/110 22.6 — 164 —
post-PTA 140/70 0.7 — 253 —
3. I-RVHT pre-PTA 200/100 8.4 20 103 0.19
post-PTA 140/70 0.2 24 168 0.14
4. r-RVHT pre-PTA 180/120 24.7 29 138 0.21
post-PTA 110/60 3.0 32 195 0.16
5 r-RVHT pre-PTA 150/110 2.3 37 211 0.18
post-PTA 110/70 1.2 40 240 0.17
6. I-RVHT pre-PTA 200/100 11.7 40 159 0.25
post-PTA 120/80 2.9 49 227 0.22
BP: blood pressure, PRA: plasma renin activity, FF: filtration fraction
Table 4 Long-term follow-up of split renal functions of ERPF and GFR in a 15 year-old
female patient with r-unilateral RVHT (due to FMD)
Date
7/18/85 8/9/85 12/20/85 2/26/86 8/22/86 8/7/87 12/18/87
1st PTA (8/5/85) 2nd PTA (2/24/86) 3rd PTA (12/14/87) -
BP (mmHg) 180/120 110/60 140/100 120/70 136/96 138/104 150/106
PRA (ng/ml/hr) 24.7 3.0 10.7 — — 2.5 —
GFR (m//min) 29 32 28 41 26 32 31
ERPF (m//min) 138 195 136 205 122 121 118
FF 0.21 0.16 0.21 0.20 0.21 0.26 0.26

BP: blood pressure, PRA: plasma renin activity, FF: filtration fraction

3. BmEMHEmEEALAFEORARRKRPIZE
I+% ERPF & & U GFR O %4t

S ExSR & L1269 6 ] (PTA 7213 50RHY
BMEFRN%, BREOSEE R LI3flB X
UBEBEREL RIS »r o723 60 64]) 26
PAUEOE#HMIZbRY, BTED Lz
ERPF # X 08 GFR 0JlliE # 4 o T Eiinyicgis
L7z, EFEBICEEREORENED bhi 3 4
24Tk, ZogoRBEEFIZLEA L ERPF
BLU GFR OEFRHLNEP272b DD, T
D 1 THEBIRREOERIC L ) BlEoE/L
Lohie, ERERERCEKERRD LRI
23T, RBBETLIHEN AN 0T,
Table 4 iz, PTA E#%ICBHEEDBRERENT
wohicbon, Zo%oRBEET, BUEH

IRIEE DRI & D BHEEOB(LYH b1, PTA
ORAT 23 2 i 0 R & WIER oM@ 2 7T

Iv. & &

B E SRR, BERORE LESNL
NIEREPHF SN 2FERTH D2, JRFELE
LTMEZ TRISE2ZL0IENT, BEERT
DEFTEFCZ LV EELANE LTET NS,
Z O 72D S EHE MATHEEN S PTA %0 Bikie
Bz M+ 512, BEIREEN O ERIESL
EEREHFEL RIEOFRIZNCHFTHS.
DX BIRREOSERERLEET 5121,
EALRAESE YR T % BU-hippuran 1 X U°
HRERAETRBWE TH B 9nTc-DTPA A & L2 F
ARz LBEHEESRITWAD, Z2oEL 5
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DYENRL VER»ORFHTIEEAEREATY
7z, 4 E] @ 8-hippuran & 9mTc-DTPA O
WHEE R T, AEATH%ICHE ERPF X
GFR ZR 7 REHER T, AFE 1 BHEUA
DAY REREEER X, GFR X v % ERPF o3
RRREWHABH SN2, B ITHEE I
BEERTRE®E LN, &5 ERPF 23
ZFLUEFITIZ GFR b L bictkEERLIZZ L
25, ERPF & GFR 0¥ 5 5 Th—KIck 35
DA THHEBbz. L LEBESEE
& T L7234, 13U-hippuran 0735 99mTc-DTPA
LD VIEREICHEEEEE L FFMEL O 5 Ltk X D
BRI TH3D 2ehb, Eb60hE il
GFR X 9 4 ERPF (2 X VT2 0@ L B
bh3.

IBRET OB TE L AR & OMERIEE O
BEMEZ A L e R T3, #RDERLOH
HOILID LEIRR, TRIRAT OB EAEIR T 2SR i
PhEE, RRBRICERENKE SN D ATREMEYE
WZ EAREN. £ PTA MfTRig T, 7v
AT v VERBERIGIRITHE NSNS Y v
ARTIRE & AT L B RESER o 2 <3,
FERTIC A b 7R R 0 REY GFR (KT 254 %
BIZEELE, —BITH 7N Y VATRET
%, ERPF X v i, GFR OHIEIC X V i+ 5 =
YD LERTWB R, O, EE ORE
THERE & U LITTRIHEEE 75 60-909 nfksigr %
AT 2BLEERLEESBREBE S 3 L Ly
I, AEIOX DS R ERSRO HIEFEY L L
THOShZFERELETFLORE 5. —i&IZ50%
T OBBIRKAES T, #7 b7y rick B3k
e@®%%%CWRﬁT#wbafmuﬂ“®:
L5, JRFEHRIZ GFR KT kT s
FS0% ATFIZeE L2 W2 X 5.

AR (i PTA {5 %) OBRELS 2 EY
Zhk VRRE L #E 3 vwas, ERPF 2Tk
& L7z Teates 59 %, JAWE %12 ERPF g3
PRERHOLNTY, EHRCEEITOREICE 3 5E
BIBbnnroFEnz L 2EHLTWS. 4EH6
PRAUEDEBHIC O Y IRET L%, RRE

%12 ERPF 3 X0 GFR 23th#E 25k L= 3 il
1T, #&Ed, MESHIRLO V= EEHED
HE(k & & biz, ERPF % GFR £ T34 5 h,
ZDHRORBETHBIRKEOBIE PR S i,
PTA DOEMRAREICE L T34 % O M RFHE
BEFREhohuvwd, SEOFO X 5 ICEE
MREECHERICE T2 EHMTFMFERLELT,
ERPF 2> GFR 2k 2 RBBEEIFHALEDbLS.

V. b VYIc

B B B IMEE 12381 5 PTA %7213 40 EHHY
mﬁﬁ@ﬁ&@ﬁ%ﬁﬁozm&,ﬂwpn;o
GFR OB 7 V75 v 2 EX VL& 2 5,
TR I ILE PR IRIL D v = IS E S KE L 72
BlTix, BERRCABEZ VT 7 A ELHREE
BT L LB, UTIRTAZD L SERE L5,
FE—ICIRRAT OB RERT NBRELERIZ Y, 1E
PR ICERRESWES WA ATREENE V. FIT
BREOMBEHECH 7 b 7Y VARRESFH
ThHd. HZIBHFEZROBET OBEHIRRE OF
EFMICERTH 5.

P& v B LEE SR T 3 IRER D
SEfficix, ERPF £ GFR 0 &5 5 Th—hick

BN HTHATH DA, BHESREICKT
L 7% 4&, ERPF & <% % '%U-hippuran O J5
S GFRYWA TH 3 99nTc-DTPA kb 1, IEREIC
EREEEEEZIMML Y 5 LikE Vg s T
B Z kg, EB5 0L 0wz X ERPF X

ZIEMALVEY LEDbhS., LALEELL S
FNEYNVARREICX BB R ERL L
GFR JIE FRZHAE LV, ERPF &
GFR OfIEIC X 2iHENALELBbh 5.
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Summary

Assessment of Split Renal Function before and after Angioplasty or Bypass
Grafting in the Patients with Renovascular Hypertension

Tamio ABURANO, Teruhiko TAKAYAMA, Kenichi Nakajma, Mikito SETO,
Norihisa ToNnami and Kinichi HisADA

Department of Nuclear Medicine, Kanazawa University Hospital, Kanazawa

Two different methods to assess the change of
split renal function following angioplasty or bypass
grafting were studied in a total of 12 patients with
renovascular hypertension. The studies were per-
formed before and within seven days after the ther-
apeutic intervention. Split effective renal plasma
flow (ERPF) and glomerular filtration rate (GFR)
after injections of I-131 hippuran and Tc-99m
DTPA were measured using kidney counting cor-
rected for depth and dose, described by Schlegel
and Gates.

In six of 10 patients with unilateral renal artery
stenosis and in two patients with bilateral renal
artery stenoses (two of 4 affected kidneys), the split
renal function was improved after the therapeutic
intervention, in accordance with the drop in blood
pressure and the reduction of plasma renin activity.
The improvement in ERPF and GFR was more
likely in the patients without severely reduced renal

function. In such patients, the improvement in
ERPF was more pronounced than that in GFR.
And in two patients with functional improvement,
the Captopril-induced reduction of split GFR in
the affected kidney was disappeared after the inter-
vention. Moreover, in the long-term follow-up of
three patients with functional improvement, one
patient showed the deterioration of split renal func-
tion suggesting the relapse of renal artery stenosis.

These results suggest that the combined studies
of split ERPF and GFR determinations can be
useful to evaluate the therapeutic effect as well as
the presence or absence of functional improvement
after the intervention.

Key words: Renovascular hypertension, Per-
cutaneous transluminal angioplasty, Split renal
function, Effective renal plasma flow, Glomerular
filtration rate.
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