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(3 S 4 KRE EEF g ER
XL K mm &= i N 3
HE 1% B TRE H BE

E BBREET (ME7v7F=> (Cr) LSmg/dl UEBD27V7F=207
S > A 40 m//min i) % £ 5 BENRBAZEMERZ 2 flcxd L, BEREORTF L REL B/
WA EE T 7. 55, B 11 4, k1 &, REREEIREL 10 5], REGHR
TRk 1 B, KEIIRATEREE | 6, £FICRMELASh, FH 178+21/1011£8 mmHg, 2.8
+09 K OBEEXZRBA L, sCrixl.93+025mg/dlTh-7-. IPITEERET VY, 1l
TEREOBEGE D, HREFRLREANA SN 2FTEATRERARIEE L, I
EROMENE SN, —AIFESR 46, METFER 26, BT 2BEE 246, —
AIEZE LA OBREE % 4 BhcfTo 7z, 2 Pl TKBIIREE % R CiTY, BEAIO 1 HI
i sCr i 1.64+0.54 mg/dl T, KETH (58%), 7% 3 H#l
(25%), BAL2H (17%) THotz, 3FITEAMIAIC sCr B3FBAZ L/ EZRL, 5524658
LG o Te, MEE 151425 mmHg/87+9 mmHg & T (p<0.01), BEEHIX 042+
0.64 FziFA L7z (p<0.0001), &IME X IEH 4 5133 %), & 7 61(58 %), Hxh 1418 %)
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®1 4 &
G Fip R mE mE sCr Cer RER AfHE
mmHg EEZ  mg/dl mli/min.  g/day

1 57 B BhimiE{t 210/110 4 2:3 2 7.7
2 54 B BhARIE{L 2007100 3 2.2 37 0.3 #R&&E THERASO
3 40 B BiREE{L 160/100 2 2.1 24 18
4 48 B BiREE{L 2107110 2 1.8 31 - YERA
5 58 % BiRE{ 160/90 2 2.1 19 0.6 REESPAENARA blue toe syndrome
6 48 B REHREK 1807100 3 2.0 34 -
7 64 B KXBIRAIERRE 190/0* 3 i 25 - KEIRABAMETL* TER FERR
8 65 B B IREE{L 150/90 2 2.2 30 0.2 S EEEPATHAREAZEAE
9 61 B BhAREE L 150/100 4 1.9 35 - K Eh AR B Bh AR BA 22 AE

10 56 B EhAREE{L 190/110 3 1l 32 0.5  KENiREZEBHAREAZESE

11 55 8B BhiREE{L 170/90 4 1.6 37 1.0 LEHH

12 55 B FhAREE{L 1707110 1 Te5 39 1.5 FHKE

sCr: mF&Z L7 F=>

BEAL 10 fl, FRAERTEIZEL 1 B, KEIIRKAEMREE 1 41,
2fI CEMmENA 5, YHEH 150~210 mmHg (7
178 mmHg), i 78 #i 90~110 mmHg (S #7101
mmHg), 1~4#| (E¥28 %)) OMERIZRAL, &
I S MHART i 1~20 4 (5 7.0 ) TH > 7z, il
@ sCr 13 1.934+0.25 mg/d/, Cer X 30.3+6.4ml/
min Th-7z, REAR SHITHRE I (RD., K
RYIMMIE v = 1B 6 lCE{E, captopril test i 5 BT
1T L 4 I CBRRIC RS, B#IRY = Ik
6 FITHATL 4 BT LS ELLEOERERZREDT. Zh
5DFER»S IFITEMECV=BEELTWwS L
%z ohiz (iEl 1, 3,4,6,8~12), fERIS TRV =
EEERZRETE T, ER 2, 7T TRYEETRELFZLS
niz (R2). fER 3 TEFMO 4 » AR, EHST
X 10 » B, —@MEIKER RS S b3, Fif
BRICIZIER L Twiz, EF 1 CHEM, EF 3 Tl
DBEERETY, TNETNELRREBTL, MEROD
ARSIz, E1ER 1 BITEBEROESR, B
BEETR D ATREME S e v & T LB I H L7z,
HEIZ—IEEDY 4 6] (FEF 1~4), METFEE 2 )
(FEFI S, 6), BB 2HFEN2H (EFI7, 8),
—IFERE L RO BN 44 (EH 9~12) TH-
fo. REWRZEREEOIES 7 i3, REBIRBEWEKL
BRL, [EREEARE:, LCRBMRESAROMAZEZSHLT

14

Cer: 2V7F=_ 0075 R

PR EEIIR CREERIE R DTERIMERF S h T w9,
KENRY & DFEIZEET T ex vivo surgery TEBEEER
CREERT- . 777 V3 IBITEHSTRREIK, 14T
Dacron % 7z, BEIIRERTIER XY 32.1+£7.8 7
THoTz (R3).

FNROHIE

ME R, BEHK%ZRAY FILRAME 90 mmHg
UTFERo728E6%, 1B, IREAMAES 100 mmHg
MUTF &l oA T, 20mmHg A ETFEL b, 272
Qb | BEOEEREZFIETELBEE, W&, <
NoLSNOBE R L Uz, BiEEILEREED sCr
DRI EE~ 0.3 mg/dl DL ERA LIzigE %, BE,
0.3 mg/d! DL EMEINL 7235& %, Bk, TholistDsg
EEREL L.

B R

HBRFERIRD B o Tz, WREHHER, EF3 TR
B THEFM 2T o7, EH 7 TRERC L .0F L
EROTDBEREL 27, FORBHAZE, BIRRE X
L7z 28R LBBE L 7z, TR0 MEER TRLPTH
BEMECEEERDEMLoT.,

it sCr 13 ¥ 1.64+0.54 mg/dl THipIE L BE
BECRASNE DTz, WETH(8%), ~EK3HF
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K2 mECMFV=E

AR BHIRAERZE LSRN captopril Bl WiEcktim
ng/ml/6hr. test L=f& ng/ml/6hr.
A i
1 - >90% 180 EREEL 60
2 - >30% 22
3 PAZE - 15.2 HR (+) B>k 11.8
4 - >90% 42.8 HR (+) a#<k 6.1
5 99% >90% 4.9 HR (-)
6 >90% >90% 46 HR (+) 5.3
7 B >75% 16.5
8 99% B 89.5 6.4
9 PAZE >90% >100 ERELL
10 >90% ERZBR >100 4.1
11 PAZE >90% 2.9 HR (+) 5>k 2:9
12 PAZ >90% 16.7 >k 6.3

miE L= EH4E(E : 5~30ng/ml/6hr.
captopril test :

captopril SOmgiE N5 1 & /= (28R EH60ng/ml/6hr. L E P DREI{ED SO%LL ED

RO EZBARRIS high response (HR)
Bkl g 1.5BLULOEEEREH Y

=3 BEMX
FEB firzt 27 bk B B Ao B B R
min.

1 KENR-EB R/ A /XX EER 41
2 EBBiRkE< ME 47
3 KEir-5 B HER/NA /SR H Rk 30
4 K- FEIR/ A /KR BRIk 40
S R EARE -7 R B B AR/ N A /X R B R 28
6 KEDiR-F AU F B AR/ N4 /SR B REpAk 31
7 ex Vivo surgery (87)
8 BERES AR _E R EDAR-E B BT/ N A /SR B Rk 18
9 ABIREIR-EB#IRACA /SR AEHE  Dacron 28

10 AER-AEHRANA/NR EBHE BRIk 26

11 KBIR-EFBIRNA /KR AEHEH HR##IR 38

12 ABIR-EBHRNAANR EBFHE BRIk 30

(25%), BAL2#I(17%) Th-o7-. BAWREIO sCrixk REARZREDOAEZD-7z (F4).
& 2.45+1.37 mg/d/ T, 3HITERBZ LA%EZRL, M0E BT 178 +£21/93+29 mmHg »» &, 151+25/
LRl BMAECERTCELE R (H1], 8749 mmHg & TR (p<0.01), REEHIIZHAT2.8£0.9
5=4). MBEEPCMEGER 2T flizaonihro  F»d 0424064 Flw s L7z (p<0.0001), FEH 2,
Fo. FREEE X 0.5 g/day DL EOREIEILS 3 6, WAE 7Tk, ERBCHEIEFA—OBEREZRETSIL
3, LS 1 B, REA 2 B, fhoo 3 BICIAMEIME T T, MERZFhFh 150/90 mmHg, 160/0 mmHg & 72
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K4 ME7v7F=AELREADEE
sCr (mg/dl) HiE FRER (g/day) IBRBRREEA
REH) gl WERERKE RERE flran frik HAR sCr (mg/dl)
1 2.3 3.3 2.0 &3 T 1.0 9% 12
2 2.2 6.2 2.8 =1t 0.3 ? 15 3.1
3 2.1 2.2 1.8 wE 1.2 1.5 2.5% 1.5
4 1.8 1.8 1.6 FZ -
5 2.1 1.9 1.9 Tz 0.6 23 15 1.8
6 2.0 1.5 1.3 = =
7 Tl 2.1 0.7 wE 1.0 2= 1.2
8 2.2 1:5 1.5 & 0.2 1.0 1% BR(I57 bR
9 1.9 1.6 13 wE - 65 1.0
10 127 4 1.7 1.1 = 0.5 ?
11 1.6 1.5 1.4 % 1.0 0.4 S5& 1.4
12 1.5 4.1 23 =i 1.5 0.7

ok, BERIEEIH B3%), ETH
(58 %), HExh 161 (8%) Th-lz, BHEEENE/L
2PITHMENHKERBF SN, V= KEEOAD
SN TER S TIXREESREA S5 -
(&RS) .
iR 1 ELUEOFEIHBEL T3 841D D,

o THREENERIHEL TW, 20355 SHIk
sCr S5 L Tz, R S i3, BB REL O
ERERIGHHIEL, sCrH5.0mg/dl F TLHELE
23, A7 a4 FRETHEIHEICE L. BESHKEE

sCr mg/dl

faai RA{E

1 ifAliTE OIS 7 v 7 F = VEOEE)

@ Efl O%E, L&,
sCr: MEZVv7F=,

BBz Ry
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sCr: mJFZ L7F=>

AREZE TR T %, R 8 i3, itk 1 EfIZ sCr
BEEL TWwizhs, ZOHBRBENEZHEL TWwi-h
BREMET LB L ko7, BHEEEOE(LE DRER
2, | FEOBATSCrBES I EF L (E4),

z F
1962 F£1Z Morris 59 BB EIRIKEIC & 2 BFR4eN
MITERCLIHREL S 52 L 28E L TLUR, Bk
TREHDBEARLINCH T 2 MITHEENSTbLI, 5
TIRFEHIRLHAERE] & v - 72 EEFIC X3 2 MTE

r5 BEHRE
AEI TR IE iz FE
mmHg BEEH) mmHg  FEEH]

1 210/110 4 120/80 - k=
2 200/100 3 200/90 - &3
3 160/100 2 130/90 - by ]
4 210/110 2 150/100 - wE
5 160/90 2 180/90 2 L
6 180/100 3 170/100 - wE
7 190/0* 3 180/0* 1 (€
8 150/90 2 150790 - hE
9 150/100 4 120/70 - Aam
10 190/110 3 140/80 - Al
11 170/90 4 140/90 - Al
12 170/110 1 130/80 1 %E
*REDARFTEASIA S
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BEORELAOND L DT> 7%, Mailloux 59
i niE, KEEFf20FERE L TEHIRREED S D
2 &, 1978~1981 £ 13 6.7 % TH - 7298, 1982~
1985 FEIWIX 16.5% L BEML T3, ZTDz8, 50 EEL
FCHBIE 2 #o 12 2 BHREEET O, BEiRE
ZORERITY, MITHEOBICERETITNELIN
T3,

SED 50 BILA_ EDRE T, MERFHDOBEREER,
=R % 40~60 %, AL 4~20 %, #9 9 FDHITRE
EZENFEOSN, FMECRR2~9% LB ->TW
240 bhbhid, BEEEETH, HEERY, BRIFERY
BEEERIC U TREBR W THEZT>T&E ., B
ERplIZBEDIRE (sCr 27 2.8~3.8 mg/d/)>~+" it
REBREETIEETIIH 52, WMEFHOBRKEE
#, BEMRIERORETH -7, EF 11, 12 Tk
FHRERTNTNAE, BETho728 v = rWE
O X DV BELSB SN, BT sCr EEMBK
3P 2 AIBELE 2o, FUKHIT> 2
BHREEESICNT 5 MTHEE TR, BEIRENERRE
FERETHBEHRED Ty, mE*ikEL
HEBEESE L FERE LT, BEETETR, E
BB CIREEC R 5 WIRE OBEMEFE S BRI R
LR H D, BEIRERTRFRE OEHE & ERTRF
DIRBENEBEELE L oz,

HEAGILMOIRE T b FH D B O REHG 3K+
Bz gy, BAIDARI BRI ENLS, EDX
5 REAITIMITEREOMESIAR TE 2 00METH
%, Dean 5%, Hansen 52 (Z—{HIFZ & WHEAIBHFHHH
PHEHEMF SO LAROWMEIFEN T, —HEZE
Bk EHHOREBEBBONI LRELTWE, —f
DIRFZIZ T TEBEMET L TWwa5EIE, MO
EHORELBETL T B D ICHROEESD 2w
LEZ o b, BEEITIE—HIBEGIO 4614 2 4
T, HODHMETH 1/3 DPITEHETH»HEONTEY,
Eiz, BREITETHL L DUITRERASNS
Ers, BREOERIDLIEEFEZONS,

ROV T DEROHE T, #TETsCr O/
#l, MiTHE CHEEXSEIEoNEr» o FE, ER
ERLENEL, EFEEHSH - T3, Bredenberg 57
1%, sCr % 4.0~5.5mg/d! L EDHNIZ 7 7 7 b 3B
LT T HEBHICEISHEA LY, BEOERR
Bz LTw3, Chaikof 5% i3 sCr 43 3.0 mg/d/ X

EREIE S D BREEERT 2 B0 & U7 BT 2
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L OBNEFENT 22 6555 £, sCr 3.0 mg/d! LLTFHH
BOXWHEGELTWS, EH 8 CRERIICS S 7
FOSFEAFLTOTHOBERFEA L Z->TED, MO
BEEETIEE TEFRHcRENS s nN-FITY,
ERAOBHEIRE LA EHEZ s, —A,
Dean 5% &, BREOHRENZ 5N 361X, W0
BEEETOERENAKE {, WELASNLWHIXET
BEMNNSWEITH D, MEIO—FFSOBEETIZR
{, ZOHEBWEETH S LR T W3, sCr B3FED
FITHERBIC S BRESRIN T E3003H5 2 L
REETHY, Dean 5 DABRT W3 X 512, Bk
DETHEE2ERL GHEICERITIREEFZIONS,
MITHROKE 2 E6T 2 BES OFE X, H
YHFFRNERELEZ 5N, BEROBE DL
TIREHLDH 5. Kayler 52 13, ERTREEIMRTT
ENTWS I EDBITBROBEERNBCERLLTWS
73, Hansen 52 X ARBEDHEFLIZH — TRV Y,
ERTHEEEZTET 2 CIEESHLLELTVS, b
nbni, | FICmiTHEEL» B OBEHRE D7z
», 2HITHREEROBFESCERLRREGZAD 2/
SEEMEITV, %% T3 ischemic nephropathy L4
DREDEHIHSNFz, £z, ER S 13EED S1F
SODEFREREDEFBFELON, ERETINRET
BH-o7lz. Messina 5% b, [MITHEZRICERENIELL
72 160T, EMOFBR, RREFROGHEA LN
EHREL TS, TRTOEFT, BEEETORRA
PEHIRBREDAICKD B Z LIFTET, iz, fE
EDREHL TONEIMITHRREOBERSFEEEZZT S &
Erzohb, 86, WESHEBAL TuE, i
WIZ & > TRHRC ARHERSITA B 2 e 56, #&
W RIERFRR 2R TH, FRRRELGEZTIHICE
MRE DS EFERETINRETH 5,
bhbhid, BMEESIEDOFMEL, SH
BBSHERBEPKEIRD S OFENTE ZWHEI,
ex vivo surgery &AWV TWw 339, fERI 7 TEB X
L HREBIE 2T R, BNHHcETO sCr £EF
R B0, BESESNERCEIBELRY, ER
HRWT b BHEREIXEE LT Wiz, ex vivo surgery (3HEEE
ETBCOEREFREFLONT,

WED L Z 5, BHEHEETHCROTHEONREZ
MR FET 2 2 L 3E#ETHY, BERED LETH
BEThHD, WEFAZKHEHRTHIL, TEHATHER
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Revascularization for Renal Artery Occlusive Disease
in Patients with Renal Insufficiency

Akira Sato, Tsuneo Ohkuma, Keijyo Sai,
Dai Ohe, Eiji Hashizume, Shigeru Sasaki,
Hiroshi Murakami, Tetsuo Watanabe and Shozo Mori
Second Department of Surgery, School of Medicine, Tohoku University
Key words : Renal artery, Renal insufficiency, Hypertension, Revascularization, Renal biopsy

We analyzed the effectiveness of renal revascularization for renal artery occlusive disease to improve
renal function and control hypertension in 12 patients with renal insufficiency (serum creatinine=1.5 mg/
d/ and creatinine clearance<40 m//min) treated between 1975 and 1993. Of the 12 patients, 10 had
atherosclerosis and one each had fibromuscular disease and aortitis syndrome. All patients had hyperten-
sion and the mean preoperative blood pressure was 178+21/101+8 mmHg, requiring mean 2.8+0.9
antihypertensive agents. The mean serum creatinine was 1.93+0.52 mg/d/ and the mean creatinine
clearance was 30.3+6.4m//min. Renal biopsy performed on two patients who had previous inflammatory
sign and massive proteinuria, revealed focal glomerulonephritis and vasculitis respectively. Four patients
underwent unilateral repair, 2 patients underwent bilateral repair, 4 patients underwent unilateral repair
with contralateral nephrectomy and 2 patients underwent revascularization of the solitary kidneys. One of
the 2 revascularization procedures of the solitaly kidneys was accomplished by ex vivo surgery. Concomi-
tant aortic reconstructions were required in two patients.

No postoperative death occured. The mean postoperative serum creatinine was 1.64+0.54 mg/d/ and
renal function was considered improved in seven patients (58 %), unchanged in three patients (25 %) and
worsened in two patients (17 %), Three patients demonstrated a significant increase in serum creatinine
during early postoperative period, two of them had deteriorated renal function at discharge. Hypertension
was considered cured in 4 patients (33 %), improved in 7 patients (58 %) and unchanged in 1 patient (8 %).
In the patient who underwent autotransplantation, both renal function and hypertension were improved.

Ex vivo surgery was useful for revascularization of the ischemic kidney. Because renal insufficiency
could result from not only renal artery occlusive disease but also other renal parenchymal disease, renal
biopsy should be performed on patients with inflammatory signs or massive proteinuria. Although
individual responses to operation were heterogeneous, renal revascularization provided beneficial effects in
most patients. (Jpn. J. Vasc. Surg., 4: 607-613, 1995)
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