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INDICATION AND RESULT OF RENAL AUTOTRANSPLANTATION
FOR RENOVASCULAR HYPERTENSION
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Twenty patients with renovascular disease in 22 kidneys were treated surgically by the method of
renal autotransplantation at our department during the 13 years from 1970 to 1982.

Etiological disorders included 11 cases of fibromuscular dysplasia, 3 cases of atherosclerosis, 3 cases
of aortitis syndrome, two cases of renal artery aneurysm and one case of renal artery thrombosis.

Age distribution ranged from 13 to 64 years old (average 28.9 years), and male to female ratio
was 1 to 3.

Ex vivo surgery was carried out in 11 of these 20 cases.

Angioplasty in 9 cases, endarterectomy and partial nephrectomy in one case each were performed
extracorporeally.

Reconstruction of the urinary tract was needed for 14 kidneys in 13 patients, 12 kidneys were
treated by UCN, and PU anastomosis was performed in 2 kidneys in 2 patients.

Outcome of renal autotransplantation was “cured” in 17 cases and “improved” in 3 cases during
follow-up period from 8 months to 13 years.

Revision was successful for the postoperative complication such as urine leakage, bladder

tamponade, perirenal fluid collection and ileus.
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Table 1. Renal autotransplantation at Osaka
University Hospital from 1970 to
1982

Original Disease No. of case No. of kidney

Renovascular Disease 20 22

Ureteral tumor I I
in a solitary kidney

total 21 23

Table 2. Etiological disease in 20 cases of
RVH treated by renal autotrans-
plantation

Etiological Disease No. of case

Fibromuscular dysplasia l
Atherosclerosis

Aortitis syndrome

Renal artery aneurysm

-NDWww-—

Renal artery thrombosis

total 20

Table 3. Renal autotransplantation for RVH.
distribution of age and sex

Age 10-19 20-29 30-39 40-49 50-59 60— total

Male I | I | (o] | 5

Female 4 6 4 i o] (o} 15

total 5 7 S 2 o | 20
T x %

AFRSBEROMSEE L BNEREDRESR
206U I BIARAER M RID CRYEE Y S, HREE
LR X O ARBIIREERER T X5 b 0h 34, BEIR
B2 B O BEIRME | Bl THSH (Table 2).

2 E@LLUICHINNE

20FEBI DIEFIDARE T 5 Bl L1581 & B &
W13 THic £, FEESTT TR IS H6450C
B LA TWBEATHERLS. I TH - 7. ERBIC
L4058 LT 23208 1780 C85% & 5%, T DEROL
PE23206) 5 1481 TI0Q I 38 X A TV B (Table 3).
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DEME T 5.

1) EERg, BEOMML LU KT

115 19844%

B e 19012 1T 3T 5 BRBB I S\ OEE
REERIREh TR Y, EBRBZR 1601 F
R L THETIN DA T, BIFLAIMRERNC BT
BlEL .

Lichi o TREZE DA bAPBMLA 196 T, BffLE
RBWieniX 1 floHRTH - 1.

By LR S O FIESEF o #ER L
FoIBAE S 106, HREERIE SEa SeiEIE 5 YIB 2 o
B R Lg% nz e b o 84l EMEAMEIE
R B U BIEEG T Y Bhe b 0 1 fI LB
FHIBH & R 5 IR A5 YIBA o e L 7 g 0B 1 61
Thh, EEHTIRIESR SRR & ik
BRTHH, FTERBTZEFTRAORVEERR Tidh
BRI 5 2 feboh sz (Table 4).

2) BEIEAL

HRBOBBEHAIRABEEY 768 %, RAAE
BENIBHI4BTH o7z, FRDOWTh1DEER D
BET S EBRIRYAIIEREAC B> TWh 5.

BB R ETECBET 2B AR B ORISR
AUEL, ANOBARILEE0 LB TE ME
T5zkie/nb (Table 5).

3 ) Ex vivo surgery OffH

BB T 5 B X BB E0ERF Ex vivo
surgery ¥ F ookl 11 TH 7. Ex vivo
surgery |10, MEHEAH 94, Endarter

Table 4. Operative procedure in renal

autotransplantation
1) Approach No. of case
transabdominal 19 (21 Kidneys)
extraperitoneal I (1 Kidney)
2) Position
supine 19
lateral |
3) Skin incision /A
i) abdominal midline 10 ) % ‘
N
i) upper abd. midiine 8 7N
& pararectal ),&5 e
N
iii) paramedial |
& pararectal

iv) lumbar oblique I
& pararectal
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Table 5. Operative procedure in renal
autotransplantation

Site of Autotransplantation No. of cases

Contralateral iliac fossa 7 ( 8kidneys)

Ipsilateral iliac fossa | 3 (1 4 kidneys)

Table 6. Operative procedure in renal
autotransplantation

With Ex vivo Surgery | | cases
Angioplasty 9
Endarterectomy |

Partial Nephrectomy |

Without Ex vivo Surgery 9O cases

total 20 cases

ectomy 18l, BEBRBIRE FASEERKRAEL &

LICSEBIIC 343 5 B S-SIBR AT 2% 1 IDFHIBITH -
7= (Table 6).

4 ) Ex vivo surgery & X 5 &M OBEE

FEIREAERR X 0RO BEIIRGH: 2 A% 1 &1k
Lich oni 34 (Fig. 1ol), BERSK 3 A% 1 A
LU b 02 4] (Fig. 102), eFeific o3¢ post-
stenotic dilatation DY ¥ 73 UK & BHEHEE
BENRD 5\ 2 WBE BIRD interposition #52E
Sehbo (Fig. 103) 2134, BHIREOTRKRE
I & DA CRBEC R L CHRBEBRY 205
B & & Lz interpose L CBEIREASEY - hicyd
L7iERZS 1 6] (Fig. 2) TH b, Ex vivo surgery
T &% METRAMN % 4 168 % 51 9 SEGI I BB L Ao
(Table 7).

Ex vivo surgery i X 5 & MEATCEE L THV
TOHMERERIELLT 70 71 =m vk THDY,
B OB LA Y v 7 VIR LT~
Y v 5000 BALDEN~<= =L, FTasfy, FL
F=vervitd% ik % washout solution T, 3
o RE FBEc BLTERALT WA ARTHS
(Table 8). #3258 23~25C » washout solution
TEAMB AL b & SBERAE L 4C OFE
MR TUElE, BELIch LRI ALY v ¥ LI
KT BrE S hok 7 basin KBRBLCBHG
NFEHRE BT TS,

5) EFREMmRR

(1
7-0 Nyion

)
(2)

Isograft of renal artery
or internal iliac artery

Fig. 1. Angioplasty with Ex vivo surgery
i édé%

Internal iliac artery
with its branches

Fig. 2. Ex vivo surgery in a case of renal
artery aneurysm

Interposition of
Isograft
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Table 7. Variety of angioplasty with ex
vivo surgery

1) Adjoining two branches Bcases
2) Adjoining three branches 2 cases
3) Excision of poststenotic dilatation and
plasty with or without interposition of Bcases
isograft
4) Excision of aneurysm and interposition
of isograft (internal iliac artery with its | case
branches)
Table 8. Ex vivo surgery
I) Wash-out solution
Lactate-Ringer 500m¢
Heparin 5.000U
Mannitol (20 %) 25m{
Procaine (1 %) 20m¢
Prednisolone 50mg

2) Ice slush of frozen Lactate-Ringer in basin

Table 9. Renal ischemic time during
autotransplantation

72.5 min. (29 | 50 min.)
99.0 min.
46.0 min.

Mean
With Ex vivo Surgery

Without Ex vivo Surgery

Table 10. Reconstruction of urinary tract
in renal autotransplantation for

RVH
Method of Reconstruction No. of case  No. of kidney
Ureterocystoneostomy I 12
(Pagquin’s modification)
Pyeloureterostomy 2 2
None 7 8
total 20 22

B BB o B m IR, SEf208l0FEE T
72. 54 ({295, R 1504) Thot. Ex vivo
surgery ffAORME CTERMFHOFH Y H B L Ex
vivo surgery %I 7r-7 11 BIDFENT945, Ex
vivo surgery B I ibith o 7c 9PITIIA6G TH
-7z (Table 9).

Table 11. Reconstruction of urinary tract
in cases with or without ex vivo

surgery
Method of reconstruction (E; vive %ir)gery total
UCN (Paguin's modification) 8 3(4) 11012)
Pyeloureterostomy 2 o 2
None | 6(7) 7 (8)
total 11 9(11) 20(22)

( ) I No. of kidney

Table 12. Follow-up of renal autotransplant

P““;;sge'i"d 0-1 1-2 2-3 3-4 4-5 ~I3 total

No. of patients 4 8 2 4 | 1 20

Mean = 2y Smo.

Table 13. Outcome of renal autotrans-

plantation
Postop. status
mﬁir:f'splantation Cured Improved Failed total
Unilateral 13 2 (o) 15
Unilateral with
Contralat. Nx. 2 I o) 3
Bilateral 2 0 0 2
total 17 3 O 20
6) REOBEEL

2060 BRBB I B U CRBBE ML 130 148
L THT L.

16112 B LTl Paquin SR X 5 RS
PeEwEH, 2602 B L TEEREWARC X
PREERY BT,

RBEBRBN B tbhhkh o0l 7588 Th D,
ZOBRIRELINT L L Bo METEY
HEIHTRANBEECBE LA (Table 10).

Ex vivo surgery SO E - REBRHGO BE
I BURRATRC OV THD & Ex vivo surgery 3%
T - T NI 108 RSB R BT I h T b,
REBHHYEN 8 0] & BERBYWAHMN 2 6ITH
ot REEBMENEE Lith oot ] Bzt
»Hh, ZDREHTIL work bench EHA T BA
DFEME ETHEHRTE B 7 - 1.

Ex vivo surgery %R it ot 98 11 Bic

DNTHRDBE, 6 7B CTRREOIMIIR -



BF .3 BOEHESHE - BRERM 1537

Table 14. Postoperative complications

1) Urinary Tract

Urine leakage
from P-U anastomosis

Bladder tamponade

Perinephric fluid
collection susp.

2) Gastrointestinal Tract
lleus

G-1 Bleeding
from duodenal ulcer

No. of case

Reviston
| p.o. 18th day
| p.o. 10hrs

| p.o. 33rd day

| p.o. Emonth

I p.o. 6th day

(treated conservatiely)

feb ¥, Licht > TRETFEMIINET 3 6 4 BT xS

L CoZRREBEN FYETIT X 5 REBEIGITIh
7= (Table 11).

4 FilRE

Wit ED ZEB B4 5 FRBEMOFE X Lo
(1975)P DHFEHKMER X »7. T, ABBEEHR
EHTS o LA mEA 140/90 mmHg LLFi %
FELIb D% B (cured), EFHILCILESRLA -
TeAMEEERIMEA 205 A EFHEL 72 b D% SEE (im-
proved), L TCZDVWThIZ LB e -7cdb D%
TEELh (failed) & Lc.

HBORBEEYEILE » AN HIEC R LT, F
CIX 245 7 ARITH » 72 (Table 12).

BREBED | Bt U TS MEIT S fiid:
JRZE 1401 & FIMEFRZE | Bl 15BIR 13614 EHE, o
R -7 2 Gl 1 G BRI b SR b
DEEFITH D, SHFHMWEREELFELT53DT
»5. WEAMFEECEH LT 16 EFREEY OB
Briiico 38 28BRE S
1 Blia RS O64R BIWRELESI<H v, mAE
FKEBMO 2 I & b MEDERLE A

BRBHH0EAF OB ER 3 FlvatEy R
U, RECTHBiLieds » 7% (Table 13).

5 MkE6HE

Wit ORBEIHEE LRI, EEMHm, SEEY
VAREEN TR TR LB, HILEREGHHEE L TR
EMBRAE LB EELS 0RO | flost s &
PHEZAE L, 205 %4 FICiEFRBERELETSH
Steh, FBOBEGHWDL L CIIBEBEAC A EE
Ie A BHED R e h - e,

RSN E L CHEB B OB EREYWA N &5
Tle ot 269 1 Bl A U e & SRR X L il
®I8H I BERE L & L 7r 5 BYAN CEEERY
Lzt ¥REERFTYENY R - 1)F

| Pl g msie & BB % v A —F R4, #ilA
BHAIEME B 27 - 7.

BB BE R SE CHBIME ¥ B gy B hie
1 BIEATH33 8 Bic F v o — o x fifT Lk,
HALEFR TR RBER 2 & - 719615 1 Bl
%6 7 B BREHEIGEZEN4£ U, BAERSE FIHERT % 2
e Ui, +BEES S OB m I RES
B X Dbk L 2 7o (Table 14).

z -3

B A R L TS EE s nfTEEY B
f& U7- HE BRHMIL 1965 8 Serrallach-Mila
etal?, EHLYIC L oI #®E X h, Ota K
et al. (1967)? % Ex situ repair K I/ ->7-HE
BEHEAIL L TCIhERELTEY, HERAMCLAR
RT3 AMROBAL D CTRABB IR T
5. Tok, FEBBHEESOBME ELCLTOFE
B ARSI L, Bl EEE mERE DA ENYE
ik & LT, in situ repair K-> CEHEXBEBHEL S
RS WERNE L > TET WA,

WH R I TR 1970 AT IR K TERERC X 5 &
BhRBRAEIEC 3t L CAMIRE WEIT L /e n 8 1 fITH
B, ZZIE L A 19824 K ¥ T Bl EHE S e
20fEFA22 B 5 % B REBHEMF 196 21T 1%,
1977 LARERRGE D 6 FRIC B Z cbhie b DTH S,

A RDRADERIL Ex vivo surgery % Hirt
BIRS5ZENTELHRTH Y, BREITL 2060225
114, 1B L Tz DRfEe s it -1,

Lawson RK® (1980) (X BFEMRFC X 5 5
IRRLEEEOBIGE L C8HA%REIT -5 (Table
15). FRo> 6)~8) 1XFEERHMES L0 BB
THELDOTHY, 2 TIREMLA.

B 8 o @it % Lawson RK (1980) o FEICIR
CIRIE »TH 5 & Table 7 iR L &8 & B 1)
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Table 15. Indications for extracorporeal
renal artery repair

I') renal artery stenosis involving the distal
artery, its bifurcation or its branches

2) renal artery stenosis in children

3) renal artery aneurysm involving = 2
branches of the main renal artery

4) occlusion of the main renal artery with the
kidney supplied entirely by collateral

5) re-operation after failure of conventional
bypass or angioplasty procedures

6) donor kidneys with = 2 renal arteries

7) injury of the renal artery or vein at the
time of donor nephrectomy

8) injury to the renal vasculature in the
trauma victim

(Lawson, RK. : J. Urol, 123 : 301, 1980)

%

Fig. 3. Postoperative AOG at 18 years old.
Saphenous vein graft bypass (arrow
1 ) on the right side and splenorenal
bypass (arrow— ) show good patency.

hb 4) BThZRICHET LD TH - 7.

Tt 1) ER L RN OB E DK
P8 BI®, 2) BT ABIRE & b e - A /Nl
PEE BRI AED L 1P, 3) : MR OBEIRS xR+
BERE S 1 61, 4) : BEIROBES 1A', D11
HTH5.

MG 5) @ in situ repair JRBIC KT AR
DA EED salvage R\ 5 5 FBFEHKTH S

115 19844

Fig. 4. Celiacography at 20 years old shows
1t. stenotic splenorenal bypass
(arrow).

Fig. 5. DSA reveals patent renal artery of
autotransplanted kidney in the left
iliac fossa and normal intrarenal
vascularisation.

VS BTHETNELDTHEEEL LIS, &
DEWE20FEFNTITED Tuvio s, HEDRRH L L
TUIKRD 2IERER BT B Z R TES.
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Fig. 6. Postoperative IVP with good ex-
cretion of dye from the left auto-
transplanted kidney.

51 PIXTE A BRIk ZE D B RIESI T, 67EHF%
FTEBRBEBIRY &M% 5 Tl Y& mEREL /- L
e, DD TKREMIRT L 5 HBRBIR A <A
Fhiz 5, EBEBHEE, bypass vein graft OB
IRBREIAE R £ CCRIMER Ry 7o Lic. HAEayE
BIEDOKREAC L, 11, EBAFKBEEZETL
TMEFEELEY RT3 (BE5™, 1979).

B2 BT 1983EE DK EFES T, 18HRIGEZ TRfl
B BRIEZADC ¥ L T in situ repair & L THBL
TR A 2R ETERBBINRAS A - AR 5 FIEDIE
HALE R, W 2ETEMECERY XL, B
BIIRRE R R R I NI 20 A MERIC X L TEBEF
BAafr & fifT L CliTH % % =t » 7z (Fig. 3~6).

O W Bl S R T 5 EREYARE
BMEHE in situ repair K DOWTHRAITHE L T4
ol

LHEW BT 5 19584 LARE 19824F 12 F 5 25 0 B
MEMSMEFEFAILS8EITH Y, D5 BISFERIT -
WTET TS Lic GEES™®, 1983).

FEWL IR H64RE, T3 9K T, B2
X29TH » 7. FEMHIERRIL58BIH4661, 518wt L
THaAT L7 e i B2, ARBEBmHEH
FETH»&b%<, in situ repair & LTHD by-
pass, patch Fifik 3 i, MEBIRYEH 3 HIT, B
IREBERT D 1 BlE N2 ThT 70T, ik
BB Z iebh 7 ENR D, 1958405 1967

EDORAID 10T 4 B, >3 197748 F TO104ER]
W 3BITH D IRATD 5 ERIZI in situ repair (31
TER Ty,

ZRIEH L, BAREMEMTL206), 22% 1861, 20
BHORED 5 EMICHEITIR Tk b, MATHEMED
SIESEFBEBHEMC L - TR Iebh T3 o &0
HEBNTHS (Table 16).

X C2SEMNC HETT L 7046815 1B %3 % EMHIH R
BARTHEH, ERL O LAEDFEMEROL4661FH
4160T89. 1% DIFFAMETH B 2%, ThizE s LTEH
1961, ARBBER06I:FEELYB T HH T
H b, in situ repair O 7Bl DOWTLHB EHERKO,
S 26, TETH 5 BIEBUEARR TH % (Table 17).

FEFIBICZ L Ele s b DFMHEIT IR IcER
L2EDEMEE XLDIEB LD THH, HEHI% L
OWERRDUFRER'S 'Y X BT by, BA Tk
MAHYHEED in situ repair ITHERBIZEK - T
5.

WolE 5, UHER BT AEBEEO FBRIT,
19655E ARSI N L, 19834F 2 B 3K ¥ Tre 2264,
2R2EEH 2 DEE-THH (BES®, 1983), BE
BENOBEFE SO BEOHIMEE TR % B
Lx T3 & EBMEESNEFCST % BRER
M EHEL b2 K 5.

Dotter and Judkins'® (1964), Griinzig u. Hopff!1?
(1974), 1T X YBAFE X h7: Percutaneous Trans-
luminal Angioplasty (PTA) i LEWVWKERLE
KOBEFIR B OELORE L BIFTH 51819,

o b B e S mERES DR H7c - TIXAE
B, BEHRBELOXRBELFEAE L TRV RED
FEGI CLXFATEMAY & L D275 2 TEIFERELT
PTA #HATkH, ThIETHICEb->BE&F
3L i LTv5b.

BRI AR R 2 I & L FEE OB Mgt S mAE
FEDS, MEHG 16 3 TR £ < L b 20555 5 305%1%
DEFEFERC H % Z &b, AWV BIMRIL A X
WEW S REDRT bW O IR 3 XiFT§
B +ACERB LRI ThAH 5.

BEREITIL 4 FINMER D EEBL TR I ZDO
SENIREBERSMTH D, | BIOFLSEEIS 2R
frEvs BROMBEREXFETHOBIGE /-7 b
DTHY, BEE~NOHRBEBEVEEBEES It -7
b Dk (Table 18). [FEED#%5EIL RERS HAE
BITH T TRERDO PO DMEON RIS Z & hs
LHFEHINTNB EELB.

Lk, Bt m 205 G228 3 5 H KRB
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Table 16. Surgical procedure for rerovascular
hypertension at our hospital

Tyoo of oS >? 19581967 1968-1977 1978-1982  total
Nephrectomy 3 9 10 22
Arteriolysis | o] (o) |
Bypass or patch 2 | (o} 3
S-R anastomosis | 2 0 3
Autotransplantation (o] 2 20 22

total 7 14 30 51

(in 25 cases) (in 46 cases)
S-R: Spleno-renal

Table 17. Outcome of surgical treatment

Postop. status

Type of operation Cured Improved Failed total
Nephrectomy 6 3 0 19
Arteriolysis (o] | (o] |
Bypass or patch (0] 0 3 3
S-R anastomosis (0] | 2 3
Autotransplantation | 7 3 0 20
total 33 8 5 46 cases
—_—
89.1%

Table 18. Successful delivery after renal autotransplantation for renovascular hypertension

Case No. Etiological Date of Ope. Age at Ope. Date of Delivery Mode of Delivery
disease
1. M.F. AS. 1970.10.12. 19 y.o. 1980.8.17. spontaneous
2. E.F. FMD. 1977. 9.26. 27 y.o. 1979.6. 5. spontaneous
5. T.Y. FMD. 1979. 7.11. 27 y.o. 1981.4.10. abdominal
20. Y.A. FMD. 1982. 6. 9. 26 y.o. 1984.2.10. spontaneous

AS.: Aortitis syndrome
FMD.: Fibromuscular dysplasia

T ORBRAYRE L, T OWE & FMRE 2Tk FIHERR 38 2 7o - 7 4661 518+ in situ repair %
N, U7 7 BUDRE & HIHRE L.
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