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NINE YEARS EXPERIENCE OF RENOVASCULAR HYPERTENSION

PRE-AND POSTOPERATIVE FUNCTIONAL CHARACTERISTICS OF THE
SEPARATE KIDNEYS AND EFFECTS OF SURGERY ON BLOOD PRESSURE

Juichi Kawamura, Mikio Iton, Shinichi Hosokawa
and Osamu YoSHIDA

From the Department of Urology, Faculty of Medicine, Kyoto University
(Director : Prof. O. Yoshida, M. D.)

Sixteen patients with renovascular hypertension were treated in our clinic during the nine
year period.

These patients were divided into three groups: Group I consisted of six patients with
vascular repairs, Group II six patients with nephrectomy and Group III four patients without
surgery.

1. Age of the patients was older and the duration of hypertension was longer in Group 11
than Group I.

2. Ten among twelve patients with surgery showed good results. Although the cured and
/or improved rate was not greatly different between Group I and Group 1I, the reduction of
diastolic blood pressure was greater in ‘Group I.

3. Preoperative RPF ratio (uninvolved side vs. involved side) was significantly higher in
Group IL (3.7) than Group I (1.4). This RPF ratio of Group I significantly reduced to 1.2
postoperatively. Apparently, the kidney function of the involved side was recovered by vas-
cular repairs.

4. When divided renal functions in Group I and changes of residual kidney function of
the healthy side in Group II were evaluated postoperatively, the followings were predicated :

(i) The postoperative increment of RPF of the healthy side in Group Il was greater than
that of the non-operative side in Group I.

(ii) The postoperative increment of total RPF was greater in Group I than Group 1I.

(iii) There was no significant difference between the increment of RPF of the repaired
side in Group I and that of the residual healthy side in Group II.

5. There was a good correlation between the postoperative recovery of renal function and
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the postoperative reduction by blood pressure.

The patient, who showed good recovery of

renal function of the operated side in Group I and good increase of the remaining kidney

function in Group 1I, returned to normal blood pressure.
6. The criteria that renal vein renin ratio should be greater than 1.5 was useful in pre-

dicting the effect of surgery on blood pressure.
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Table 1. Clinical findings of patients with renal artery stenosis.

Patient Sex Age Ffamily Cardio- . Optic " Blood Mean Positive Side of Pathologic

No. History Vascular Fundus Pressure Duration Findings Renal Art.Conditions
of Diseases . (KW) at of on Stenosis
Hypertension Admission Hypertension Rapid IVP
(mmkg) (V)
Group 1
1 F 22 + + 1 165/95 2/3 - R Atherosclerosig
2 Mo 40 + + 1 250/150 7 + L Atherosclerosis
3 M2 + + 1 2007140 1/12 + R Fibromuscular Hyperpl.
4 M 14 + + 1 180/120 6 + L Aneurysm
5 M 53 + + 11 220/110 2 - R Atherosclerosis
6 F 30 + - 1 200/120 8 - R Fibromuscular Hyperpl.
Group- 11
7 F 43 - + 11 220/105 4 + L Fibromuscular Hyperpl.
8 F 52 + + 1 175/95 4 + L Fibromuscular Hyperpl.
9 L 42 - - 1 170/100 7 + R - Fibromuscular Hyperpl.
10 F 16 - + 111 220/130 I + L Atherosclerosis
I M 66 + + 111 130/115 2 + R Atherosclerosis
4 F 41 + + I 166/95 17 + R Aortitis Synd.
Group 111
13 3 57 - + 11 210/120 2 + L Atherosclerosis
14 Fooo27 + + 1 180/90 3 + R+L  Aortitis Synd.
15 F 18 + + I 215/90 2 + R+L Aortitis Synd.
16 L 46 + + 111 200/120 4 + R+l Atherosclerosis
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Table 2. Operative procedures.

Patient No. Operative Procedures Ischemic Time {min)

1 R-Endoarterectomy 40

2 L-Endoarterectomy++ Teflon Patch 40

3 R-Vein Graft (End to Side Anastomosis between 30440
R-Renal Artery and Aorta)

4 Aneurysmectomy + L-Vein Graft (End to End Anastomosis
of L-Renal Artery by intervening Autogenous Vein 50
Graft)

5 R-Vein Graft (Aortorenal Bypass by Autogenous
Vein Graft) 50

6 Ligation of R-Upper Superior Branch [}

Table 3. General evaluation of patient with
hypertension.

History and Physical Examination
Hemogram, SMA 12, Urinalysis, Urine Culture
Serum-K x3, EKG and Chest X-Ray
Analysis of 24 Hour Urine Collection for :
Creatinine Clearance, Electrolytes, Catecholamines,

VMA, and 17-DHCS and I7-KS

Split Renal Function Study
131-Hippuran Renogram
133-Xe Wasshout Method
Rapid IVP

Renal Arteriography
Renal Vein Renin Activity
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Table 4. Clinical information.

Group 1 Group 11 Group I Total
{n=6) {n=6) {n=4) {n=16)
Hale 4 2 7
female 2 4 3
family History of 6 3 3 12
Hypertension
Cardiovascular Diseases 1] 5 4 14
Mean Age (Y) 30.2 43.3 37.0 36.8
Mean Duration of 3.9 5.83 . 4.
Hypertension (Y) z78 %
Blood Pressure (mmHg) 202.5/122.% 190.2/106.7 201.0/105.0 197.5/111.4
Positive Findings on 3 6 4 13
Rapid 1vP
Table 5. Preoperative renal vein renin.
Patient No. Preoperative Renal Vein Renin (ng/ml/hr)
Involved side Uninvolved side Ratio
1 - - -
2 8.9 5.39 1.65
3 18.2 7.0 2.6
P 17.5 6.8 2.57
5 2.09 0.54 3.87
6 0.64 0.5% 1.08
(Average) (2.35)
7 . R -
8 - - -
g . - -
10 - tos -
I 2.40 2.13 1.13
12 14.0 7.6 .84

64, W3 FhcAbi, BElOEELL TELEEL
feboto, i, BERBFE-CHPHRS VIR
P DM A0PT B bIREORR & LT, WIREELE
7, BHETHEETELS . KEIRIGERE S, BRI
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Table 6 71 B L 2 BOHIN L bR HEOMm
EoZt, FHmMEDORTE (4 mean B.P.) IV
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Table 7 i3T85 « BRI AEED renogram
RPF L fe#efil RPF yxi3% &M RPF ot (Bl
RPF/E4I RPF) #»8F7:.

FHOTECHL 1 No. 10) hbhie. figk 1
BENBZRERLD, ARBETL0BEYEY, #2
# BTt b ERER & BB REL R, HR

B2HBIERL, BRI LADREIRFEOERY L
ol T DEFNL I DEORBORNELLERALL,
§ MA" (Table 6)
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86.0~ExhTh, WHEEECETL (P<0.02),
OB TOMEOMEMBTITFEET .,
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D, HIBORINILTH,TWB L EAbhhd
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Table 6. Pre- and postoperative blood pressure.

Patient No. 8lood Pressure {mmHg)
Preope. Postope. A mean B.P, 4 min.B.P. Follow-up Results
{Mo.) of
Surgery
1 165/95 150/80 -20 -15 12 cured
2 250/150 140/90 -85 -60 48 improved
3 200/140 150/100 -44 -40 37 improved
4 180/120 130785 -43 -35 32 cured
1 220/ 110 180/80 -25 . -30 24 cured
6 200/120 180/114 -13 : -6 18 failure
(Average) {202.5/122.5) (155.0/91.8) (-38.3) - {-30.7) (28.5)
7 220/105 190/100 -17 -5 6 improved
8 175/95 132/70 ) - .34 -25 [ cured
8 170/100 120/80 -35 -25 6 cured
10 220/130 died 2 Mo. after operation failure
11 190/115 160/90 -27 ~25 8 improved
12 166/95 150/590 -1 -5 11 improved
(Average) (190.2/106.7) {150.4/86.0) (-24.5) {-16.0) (7.4)

Table 7. Pre- and postoperative renogram RPF.

Patient 131-I-Hippuran Renogram RPF (m1/min)
No. ' Preoperative Postoperative
uninvolved side involved side Ratio uninvolved side involved side Ratio

1 315 185 1.7 330 220 1.5
2 164 136 1.2 300 250 1.2
T3 331 176 1.9 306 254 1.2

4 331 254 1.3 298 297 1.0

5 212 176 1.2 223 222 1.0

6 215 195 1.1 230 225 1.0
(Average) (252.2) (179.2) (1.4) (281.2) (244.7) (1.2)

7 240 30 8.0 250

8 370 80 4.6 430

432 108 4.0 510

10 378 222 1.7 -

11 190 80 2.1 250
12 270 150 1.8 310
(Average) {313.3) (113.3) {3.7) {350.0)

13 250 23.2 10.8
14 203 132 1.5
15 268 191 1.4
16 118 62 1.9

Table 8. Results of surgery according to pathologic diagnosis.
Pathologic Diagnosis Results of Surgery
“cured" “improved" “failure”
Atherosclerosis (n=5) 2 2 1
Fibromuscular Hyperplasia (n=5§) 3 1 1

Others (n=2) ) 1 1
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§ EHME (Table 7)

H1BE F2PEE LHTEio total RPF &L TiT
ZhEh, 4313, 4267 mi/min L2 foued, B
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Fig. 1. Relationship between preoperative dias-
tolic blood pressure and ratio of RPF
(uninvolved side vs. involved side).
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Preoperative Ratio of RPF {uninvolved: side -vs_ involved side)

Fig. 2. 'Relationship between postoperative
changes in diastolic blood pressure
and ratio of RPF (uninvolved side
vs. involved side).

 FmERRLE

TELDPLRLTHD I Libhb,

¥7-, &l RPF i3, #1135 252.2 ml/
min A5 281.2 ml/min k#FHIC BT ML T
P, IDIEERFE2HOBRBILOLTLLRSE,
Sy 313.3 ml/min 55 350.0 ml/min & FEEREM
LTwah, ZHEE ] BoORBOBmMCETER
CRELELTH I,

UL, 88 ieEs LT3, #1 BT 431.3ml/
min 76 525.8ml/min & total RPF 3 #jEHIC
ELTkbh (P<0.0D, 220 HnEE, $2
HOBBFOMBOEMOBEL b RE VLD (P
<0.02). :

ek, H2BCRLT, Mifio total RPF Ltk
DOEE RPF R H~NTHB &, BEHAVKRE, 146
TIEEML T2, 4FICRECETLLEECH
2% o

RICHE 1 FCIIFRMOB B0 RIEESE 2 3Tt
BEREEOBREOHME (ThEh#Eio RPF &
D% ARPF THEbT) L FHic s MEOETEE
DEFRE LB, Fig 3 RIVEHLECRTE 4
mean B.P.) & 4RPF, Fig. 4 @3 ENMNEDOS T
[ (4 min B.P)  ARPF rOBEE% . Fh
ZFh r=0.86, r=0.83 O L\ IED BEEER BbR
fo. Fhebbh, FICX b, RPF otk iniE
Fligd, I<MERTFR-TWBENLLS, LHL,
1T total RPF OHE L chblEDETE
& O~ EDRE A bRt 1o,
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Fig. 3. Relationship between postoperative
changes in PRF (4PRF) and those of

mean blood pressure (4 mean B.P.).
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Postoperative Changes in Diastolic Blood Pressure
Fig. 4. Relationship between postoperative
changes in PRF (4PRF) and those of
diastolic blood pressure (4 min B.P.),
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