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A Study on Renal Arteriograrhy

II. Relationship Between Internal Diameter of Renal Artery and
Nephrogram and Renal Function

Yukio OHTANI

From thz Department of Urology, Faculty of Medicine, Kyoto University, Kyoto, Japan
(Director : Prof. T. Inada, M. D.)

Relationship between internal diameter of renal artery and renal function and that
between nephrogram and renal function have been studied in 75 cases out of 206 cases
to whom translumbar aortography was performed during the period of April 1953
through March 1960 at the department of Urology, Kyoto University Hospital.

1) Maluf’s method was employed for measurement of internal diameter of renal
artery. If more than two renal arteries were branched off from the aorta, diameters
were calculated by Poiseuiille’s equation.

D=4 Di+Dy+Dst+ + Dyt
where D is internal diameter of renal artery.

2) Average internal diameter of both sides of renal artery with normal kidneys
was 5.5 mm with standard deviation of 1.0lmm for the right and 0.68 mm for the left.
The author considered this average 5.5 mm as normal value which is less than normal
value of 6.5~6.7mm by Maluf, though it might be due to difference of species.

3) Average diameter of renal arteries with renal tumor was 6.3 mm-+1.79 mm, and
that of normal side was 5.4mm+0.91mm. The diameter of tumor side was markedly
larger than that of normal side.

4) In renal stone and ureteral stone, average diameter of renal artery of ill side
was 5.2mm=*2.3mm and that of normal side was 5.9mm=*1.2mm. The diameter of ill
side was slightly smaller than thzt of normal side.

5) In renal tuberculosis, average diameter of renal artery of tuberculous side was
3.9mm=4.4mm, and that of normal side was 5.6mm=1.5mm. The diameter of tuber-
culous side was markedly smaller than that of normal side.

6) In hydronephrosis average diameter of renal artery of ill side was 3.2 mmz
3.6mm, and that of normal side was 5.1 mm=#+0.6mm. The diameter of ill side was
markedly smaller than that of normal side.

7) In the above mentioned cases of renal tumor, renal stone, renal tuberculosis,
and hydronephrosis, the average diameter of renal artery of ill side was larger than

normal side only in renal tumor, which may be due to increased vascularity in the
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tumor and the diameter was smaller in the other three diseases, which may be due to
renal dysfunction of ill side and consequent decrease in the diameter.

8) Nephrogram in the above mentioned disorders produced the similar shadow con-
trast to that of normal side if both renal functions were within normal limits. However,
nephrogram produced less shadow contrast as renal function was disturbed and in
complete renal dysfunction nephrogram could not be obtained.

9) In such hydronephrosis and urolithiasis complicated by hydronephrosis that
renal function was markedly or completely disturbed, the internal diameter of renal
artery of ill side was within normal range and satisfactory nephrogram was obtained.
In these cases renal arteriogram and nephrogram may tell us the possibility of palliative
therapy to the kidney. On the contrary, in such cases that renal arteriogram was not
obtained, or artery was markedly small in diameter even if the arteriogram was obtained,
or nephrogram lacked its clearness, the arteriogram and nephrogram may clearly tell
us the indication of nephrectomy. Therefore, they can be of great help in decision of
surgical treatment of renal disorders.

10) Measurement of internal diameter of renal artery was performed in congenital
malformation of the kidney.

The diameter was small in the arteriogram and nephrogram was not obtained in
the typical polycystic kidney. However, the diameter in the arteriogram was close to
normal value in the early stage of this disease.

In the solitary cyst of the kidney, both arteriogram and nephrogram were not
obtained if the cyst was extremely large. However, in most case the diameter was
rather larger than normal value in nephrogram.

In the majority of nephroptosis the both diameters were smaller than normal value.
This may be due to skinny physique of the patient.

In horseshoe kidney the both diameter were smaller than the normal value. This
may be due to abnormal vascularity in the isthmus.

The diameter of normal side in the patients with renal aplasia and renal hypoplasia
was larger only in ome case, and in the others the diameter was slightly smaller than
the normal value. This author’s results were different from the diameter by Maluf

which was greater than that of the artery going to one kidney of a normal pair.
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EHIRAROREL 7 1 N & LTk, WER7
AL LBIEMEL D10%H Uiz, Zhid, 81~ 2B
REMN 7 A L ADhfICE L, 7404« BREE
W21324 7 (80cm) ORI, = OHERIEELEBIR
DER LY, XHERI0%DIEKBEELEIh 5
TH%. HEBT Maluf OFERIE L T2k, A
B, BEIREKEIROAE 2cm TRTRREHEY)
BFC, O R XFCEBROREICEAT O
(Fig. 1). X, \Efc X > T KBk X b BEERCED
R 2 KL EAB L TR Z ERHR. B BEE,
Fh HOBHIRPE OB B AFHIMAFCTEE

AE —BHIRBREEOWE (F2/)

<5»%. Te® Poiseuiille RIEOTEH L.
D=4 Da+Dp+-- +D,t
Dl; DZi."l Dn"‘%@ﬁﬂ’l—‘i@lﬁ]fi
MiEE : BHEERE L LTURA vo I a0 3 vHiEE
GEHHD) , 72 7-2A7r v7Z2v—-vRR
(PSP) %\ . RIFCIIFHEE O®FEEH, PSP
D 3FEMEEE (%) ZER Lic.

I & % m &
1. BEBOBHRARRVOF 77 77 A
(Table 1)

ESEETE R 7 AR B M, BTZRRIEARIE, B
HBEEZEOEFAXTAMBREE L RB L TEERNEY
WE Lic. WRiRRH16600, EHMRBRYTLS
12T RCEEMEY R L, PSP 25254648
HEHEANTHS.

Table 1. Patients with two relatively normal kidneys.
! Indigocar- Neph- |
(I:\?se Ageand pp LRI 1}};/ Iéll{z/ mine test |pgp rogram! Remarks
o. | sex ; R L RIL '
21| 898 5.2 5.2 1.00 | 1.00 | 3’07 340" 112 + | # | Prostatic hypertrophy
46 | 623 4.1 5.1 0.80 | 1.24 | 5'30" 4/30", 4+ | H | Vesical stone
67 193 5.1 5.1 1.00 ; 1.00 | 5’55" 5'20" # | # | Essential renal hematuria, left
72| 498 4.3 5.6i 0.77 | 1.29 | 13’6 16’ 9/ + | + % , left
82 5238 4.9 5.6 l 0.87 | 1.15 | 57491 8’47 72| H# | + 4 , right
95| 608 7.8 | 7.4 1.05 0.95|4/2" 452" 82 4 |+ ” , left
96 | 603 5.0 4.8 1.04 | 0.96 | 3'13" 254" H+ | # | Normal
971 613 4.7 5.6 : 0.84.1 1.19 | 6/53" 720" 71} # | H# | Vesical diverticulum
106 | 483 6.2 5.8 | 1.07 | 0.93 | 3/55" 3’527 + | + | Ureter spasmus
111 35% 6.8 6.0 1.13 |0.88 + | + | Normal
20| 3 (25 sl 1010 # |+ | Boponsial renal hematori, et
122 | 303 7.5 6.3:1.19 | 0.84 + | + | Hypertension
133 | 499 5.0 4.5 1 1.11 | 0.90 | 6/37" 4/ 20" + | + | Colic tumor
153 | 418 5.2 -| 5.1}1.02|0.98 |4'35" 510" + | + | Essential renal hematuria, left
168 | ‘543 4.9 | 4.7|1.04|0.96 | 345/ 3/20" + |+ ” ) left
185 | 698 5.4 5.5 ’ 0.98 | 1.01 + | + | Normal
Average 5.5 5.5 '1 1.0 | 1.0
|
Seviaton | 101| o068

All measurement in mm. RR---right renal artery LR:-left renal artery

RR/LR'--ratio of RR to LR LR/RR---ratio of LR to RR



RE—BBIRBEEOHE (552 H)

14 (Case 120) D A B WiRIZ2EKHH “«.0,
5.5) , @R Poiseuiille RIZ X b 5.8mm LHH
L.

HBHIRFIEEEN 4.1mm, &K 7.8mm, P
5.5mm, E¥FE 1.0lmm, ZEFRARLR/ 4.5
mm, BK 7.4mm, ¥ 5.5mm, E¥ERFZE 0.68mm
thH5. BEBROLEETHRAZOFSMEIL 5.5mm
ORBRDERELZB. ChEAARESYETEH
RAROBEMELE Lic.

8% DIEFNZ DT RSB & ERBEIR AR DME 2
#l, AB IR ARXEBIRARL D KDL D9
#l, EBBRARISEBBIRAR L Y KB D54
DT B, EABBIRFNBOLRCIZKE v
Wiehote,

F 78 75 AIBIRIREERIC I C, Z OB
RIVBERECHEY ST DN, BEFTRITRT
ERERSOBECHE I h.
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(Table 2)

EESE DB BHIRPEOUE Yo7, BB
BEERARIR/N 4.3mm, HK 11.1mm, ¥ 6.3
mm, ERFEE 1.79mm, BATBIRAREED 4.5
mm, &KX 8.1mm, ¥4 5.4mm, EEFHZ 0.9Imm
DERZEL. BLEEUBEHIRAZEBHISHIRM
BIDVERHCKLLOTED, WROMAIRSEER
AEOR #E 5.5mm T LTIHLARKE LD
T35, BHUBBIRAZIIEBECHIVEY R LT
W3,

& %« DEEBNDNTH B &, FEEAIEE) IR & H
BHEBIRAZE X b K530 96, EEMEEIRA
ENBAEBIRNBR I Y NMebb068Lich, [BE
ROKREEBHDONREL, BMEHTIHRLKRTH
. ChRLEPBEM L b KE2>T% 6 6]
BHBH, TORKINILKTIEVDDHE,

EHHRABR YT L 5UHACONTRDE, 24

2.

BEEFOTHRNAERV X 7= 77 &

(Case 114, 159) i3 [& BRHEM X b FHEH2BIE

Table 2. Patients with renal tumor.

c Age Indigocar- Neph-
2% | and | RR | LR |RR/LR|LR/RR —212¢ teStipgp| ToEram Remarks
sex R | L R|L

16 | 433 5.1 4.5 1.14 0.88 | 3'47" 2/52" 87 | # | + | Renal tumor, right

59 | 598 | 5.2| 4.6 1.13 | 0.88 H#+ ” » left

63 | 468 |11.1| 6.5| 1.71 0.58 | 4’35/ 3/40" 95| H | 4 , right (Fig. 2)
65 | 665 | 5.8| 4.9| 1.18 | 0.84 3’13*!“81_“)5' 70| + | + ” , left

70 | 3458 | 4. 5.0 | 0.98 1.02 ti(u_“;’ 335" 57 | H | H ” , right

113 | 563 | 5.6 6.8 0.82 1.21 | 4/55" 535" H | H ” , left (Fig. 3)
114 | 648 | 53| 4.6 1.15 0.87 | 4713”11 0" 64 | # | # ” , left (Fig. 4)
118 5038 | 5.8 7.6, 0.76 1.31 | 4/20" 4'52" 70 | + | + ” , left

124 [ 479 | 6.6| 4.5 1.46 | 0.68 WO yrsgn 57 [ f | + » , right

151 | 586 | 4.5| 5.8 0.78 | 1.29 | 4’4smtilO’ 1+ v, left

159 1608 | 4.7 4.3 1.09 0.88 | 3’45 7' 0 + |+ ” , left

176 | 533 | 5.8 | 6.7 | 0.78 1.26 | 4/50" 4'15" 70 | + | + ” , left

127 | 555 | 8.1] 9.0] 0.9 | 1.11 |4/ 120t + 1+ v, left

198 | 858 | 5.1 7.2| 0.71 1.41 | 445" 5’377 81 | + | + ” , left

206 | 528 | 5.1 | 4.8 1.06 0.94 | 610" 5'15" H+ 1 H ” , right

‘

Average ’Tums?ée 6'3N°rmalside 5.4
Sta&!;e(irai;gion Tums(i)ée 1. 79iNorma;ide 0.91
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L, 5% (Case 65, 70, 124, 151, 177) XEEMD
FHHIZIOABIEEL D LWL DTH Y, fUIEE
e mpoBEHH LB 4« A TH 5. LEOA
Case 70, 114, 124 1% PSP fEHETFL 5. FHE
HOBIESIL D 7 i 4 6] (Case 114, 159, 65,
70) OEEAEHIRARTEABBIRPIB X 9/MEL
ATk b, 34 (Case 124, 151, 177) DEBHIE
BRARZBABIRAE I D RELDOTW5. B
R M2 OB OB 2 E L\ 7 B, 6 FIOEE
RIFBIRARTEAFBRAR L D RELDT S,
Y, ERABEIRE BRI VEE L SIXBAEBIR
ARI DKL THEY, X, BEEIETLTS
ML RZTHEBMI D KELDTHBERADHB. &
DEIZEHERTUSX, BEFEORSCHEYE LT pool-
ing & rUbhTW3EER OFLh-FBR 2ET
BT ENLLHEETES L5, BEROMEHEMEH
EETHY, £OLDCBEMRARDRELDDON
S LEZLRB.

F 7w 77 AXEEM, BHL b x AT I
hCn58, BEACEH L R EACTS * 7
R 7 AMHEHERTVS. BID, RIROFHEEZR
T, —BREETHERELBbe5EMCTD,

AAE—EEIRBHEOWE (B 2#)

FHREE GEAI IO TUBM L H R LD TH3),
F 7wy a0MHEER, ChbOBMFHERER LD
BOBENBELY T TLOTH 5.

Fig. 2 (Case 63) RABEBC T, SHHIZIES
femx%1L <, PSP bIEEMETHS. HBHiIL
ERM BRI DOEN - FRE LTS, HEBRAR
1% 11.1mm, EZBBIRARIZ 6.5mm K CESHIT
BAIXVELIKRERD2TWS, %78 77 AXEH
EHERARER IR TV S,

Fig. 3 (Case 113) EBEEC T, FHhELES
R LML A E L. RS EERESSEE
EEHAL TV, ERRCREMNGBGITD
o2, BABRKOETRE (Bf) b, 5E
BIRAZRIL 5.6mm, EFEIRAZRIT 6.8mm K THE
EHEAX D RELDTND, X7 0T AREH
LB HAREE IR TS,

Fig. 4 (Case 114) XEBERC T, THHIIES
FEA Y DBIEL, PSP IXETLTW3. Ak
RHEREESERY S L ERTEBRBRER I L
TW5., EFRCIIESRY RA¥EHRN L ERA O
BB FEDE <, ABEHRAZE 5.3mm, £EE
PRAEIX 4.6mm 12T B BAEM L DBAHIIL

Table 3. Patients with renal and ureteral stone.

Age Indigoca'.r— Neph-
Case| and | RR | LR |RR/LR|LR/RR |—2iEC 18t ipgp| ToEram Remarks
© | sex R L R|L
23 | 258 | 4.6| 4.6 1.0 1.0 H | # | Ureteral stone, right
28 | 428 | 4.6 5.8 0.96 1.04 |11/50" 9744" 57 | 4+ | # | Renal stone, right
H !

45 | 298 | 3.1] 4.8| 0.65 155tg§1#w"w — | + | Renal stone, right

52 | 448 | 6.7| 7.7| 0.87 1.15 | 330" 3/45" 77 | # | + | Ureteral stone, left

73 | 463 | 5.5| 6.6| 0.83 1.20 | 825" 6’ 8" 90 | + | + | Renal stone, right

76 | 473 | 5.0| 6.3| 0.80 1.25 |7/ o 310" 57 | & | + | Renal staghorn stone, right

94 |433 | 8.3| 8.3| 1.0 1.0 110"s5"| 38745" 65 | 4 | # | Renal stone, right

147 | 379 | 5.6 | 5.2| 1.24 0.81 | 5'20"| 4/ 50" 4+ | H# | Renal stone, left

166 472 5.2 5.2 1.0 1.0 5’ 25"|11/ 30" # . H ” , left

191 | 818 | 2.9| 6.5| 0.44 | 2.14 | 9'20" 6571 1 H # , right

till10! Renal stone, bilateral.
203 | 529 | 8.9 | 4.5 0.87 1.15 N | 6'25" 66 | # | # | Puncture of A. renalis dextra
tillio! (Report 1 Fig. 9)
205 | 489 | 5.1 | 4.4| 1.16 0.76 | 4’201/ " 4 | &= | Renal stone, with hydrone-
phrosis, left (Fig. 5)
Stone Normal
Average side 5.2 side 5.9
) ]

Standard [Stone 2 3Normal

deviation side “* side 1.2
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o TW5.
3. BABOBBRAZRRU*7r 75 A
(Table 3)

BiEE, REEEO1LACEBIRAROVUE T2
. SEAEERARIZE/ 2.9mm, KX 8.3mm,
$45 5.2mm, E¥RZE 2.3mm (AUEEELEL),
EABERPZRITS/ 4.6mm, A 8.3mm, ¥
5.9mm, EEFEE 1.2mm OERPEL. BHb &R
ABBRARIZBUBFBRAR L b /N2 TEHD,
EHEEBEIRAZEO € % 8 5.5mm T LTH/
o5, BHFBIRAEBIZEBEEL b KLk
TWab.

A4 DERICONTHDB E, BERUBHIRNEEE
AIBEIRAR E RS LWL D 36, BEAZEHIRAR
PEABERRNE X Y K530 146, BRASEIR
HEIBEHAEBIRNE X DN 0 78EkD, &
ARONEI DS DHE,

FHHRARET 25108lconThs e, 214
(Case 45, 205) XA X » OFHEHIT 10~200
EE5b&3F, 641 (Case 28, 73, 76, 94, 166, 191)
ERHUSER X DEBIEEL, 241 (Case 52, 147), 1%
REA BN E OFFHIZEE 4 Z Ly, FHEHOBIE
BurHEH % Ry 8 BlFP 6 Bl A B BIIRARILE
UBBIRAR X D/ EieoTx Y, 2HEAN, &
AEBRARIZE Lo TW5, EREMUEEMN &
OFHEH OB L L\ 2412, 14 (Case52) Off
AHEBRAZITBAFEIRAR L D RERY, 14
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(Case 147) /b EieDTw5. HIbEEHEEIRA
B, BBEOETLTWALDIRRTIEDT
BHDMNE,

k7 w75 ARHFHEH OBIESIIHEN & S\ R
8%, 341 (Case 45, 76, 205) IXHEH X hicho
T DB RERALCH I TH 5, I T CREEM, &
HWEbER7 e /7 ARRSETHHE IR TLS,

Case 203 (551D Fig. 9 2R) IRBELIC
TRARCEABBIREZZEH L T BTk 5 B &Ik
B, *7 w75 ARBIEATHS. FHHERIL
10 BEETE % 203, £k 6 S 258 CHEH & 2 TH
ABIEL, PSP 366%ITHAETLTCL5, BE
RAZBIAM 3.9mm, £ 4.5mm &L bR
fEX D/NETLDTWB,

Fig. 5 (Case 205) EREHER (REKRBIR)
T, ERRKE, KRERE>TE D, BHEEA
M4 Z20B TER, EAZI05H%E L Hiou.
AFBIRAZL 5.1mm, EBEBIRAZRE 4.4mm &
T, BRABMERAX D/NEIeDTWB, 2787 T A
ThERERTHY, £l GERRD TREHL?L
HHINTH B, KEWIEBOKBERL G, FHH
PR S b, BNTHBABEIMRIHE S h, Xk
7r 77 AP BB IR T, BLtgRoFELAY,
FOBENKELY TTIOTHS., XoTERKMY
Hrred, REVAKOIRMET L.

4. HEHBOBBHRARROX 7R ST A

(Table 4)

Table 4. Patients with renal tuberculosis.

Age In'digocar- Nephro-
% and | RR | LR [RR/LR[LR/RR|Mine test pgpigram Remarks
" | sex . R L R|L
3.4, 4.8 Renal tbc., left.
0223 (=5.06) 5.7 0.89 1.18 | 4/82" | 6/22" | 105 # | + Two renal arteries on right
391|338 5.7 5.8 0.98 | 1.02 | 6'45" | 730" | 81| + | # | Renal tbe., bilateral (Fig. 6)
46 | 558 6.3 5.8 1.09 | 0.92 | 3'45" lg‘,’é_) 62l | + ” , left
66 | 328 5.1 5.1 1.0 1.0 H | H # , right
121 | 329 5.4 59 | 0.92| 1.09 85 H | + ” , left
134 | 283 4.8 4.2 1.14 | 0.87 | 8/20" | 8/45" HH ” , right
145328 | 4.0 | 1.8 | 2.22| 0.45 5 o" 13%'%_) + |+ v left
184|409 | 2.3 | 7.9 | 0.29| 3.43 1313_) 5 o + | # » , right
till ” , left (mortar
187 | 609 | 6.53 | Absent 6'40" | 5y 88 ++’ - kidney) (Fig. 7)
. Normal
SAvel'age ’ Thbe. side 3.9 l side 5.6
tandard . Normal
foet Tbc. side 4.4 "
&v&t@l 1 ‘ side 1.5
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B0 9 PICEBIRIEOVE LT ok, E%A
BERARES/N 0mm, KX 5.9mm, 5 3.9mm,
EREE 44dmm (BABSEKREA LR O - BUF
BRAR IR/ 4.0mm, &K 7.9mm, 75 5.6mm,
EEE 1.5mm OFEEPEL. HLEXAEER
REREZBASHRAR I D> TEY, WHEE
BEIRPIR O M 5.5mm KHLTH/NeinoT
W3, BHEERAREBEL VBARKOBETH
5.
B2 DEFMCOWTHRD L, ERABTTRAEELE
FIBBIRARENZE LSO 14, SRABBIRAE
PMEFIBBIRAR X b Kind b0 34, EHAREINR
REVBABBIRAZR L D /Ne2b046E78h, &
BRI D/NE D b DI A S\,

FHERBRY T L AEFACONTHRB L, EAlX
H BB 100 HRICE S d K7n\ 4 Bl (Case 46, 145,
184, 187) B NTEIRAZRIBM I /LD,
2] (Case 145, 184) X ZEH i /hTchb, 14
(Case 187) REKBC TBHEIRGORE 2 Zls\ .
Bk A A BIEBULBRM LR 4% L\ 2 6] (Case
20, 134) TIX, HEZAUEFBRAZ IZEMI D KRER
DTS, Wb, BB TIIBBIEDZE LLE
TELHEL, BERARTEMNI v/, £
DEELEHTHAS.

7077 AIBFHEARBROEFATHEA X » BE
RRTH LI N, BIKBD 14 (Case 187) D
O Eh T, BOEFCIRFEH & S8 4 F
FREHIh T35,

Fig. 6 (Case 39) 1AM SKC CEHHITEY
L1BE4AE L, PSP % 81%CEHTHS. Afic
HTHBRREELHA L5, BERARILS
] 5.7mm, Zf 5.8mm K TEEME 5.5mm X Hig
ARTH5. BENIFAA L BRI TS
Bt < EEW T, BERNBCEZLEY 5 Toit,
*7 v /5 ARAMAL ASCHBERTHS,

Fig. 7 (Case 187) WXEBKB T, FHH 114
16 74080, 058D L. HRloE
BIRPBIL 6.5mm KTEHR7 v 5 A3 8 BT
IhTw 2, EACTBRIBHINT, x702
7 ALHHIh T, EBR~OFMmMFHHE L
ez kY, EBDORLL DBREREYRTLO
TH5.

5. KBECEBIRHERG:7w 77 A

(Table 5)

HERUSNOEBORR (RERE, BEOTTLS
REOEHE, BHEBCX2RENOMES) w15
KRBEE 7 B BBIRAROBIELTo%. KEENE
BRARILER/D Omm, 5K 5.6mm, ¥# 3.2mm,
BEXeRZE 3.6mm, BEABEHIRAEIRN 4.0mm, &
K 6.3mm, EXREZE 0.6mm OFERYEL-. Hb,
KB EAIB SRR EATEIIRNE X hEHNE
£oTE b, FAREETHRAEO/RTME 5.5mm i
HUTHERR/NE 2T 5, BAIBEIRARILE
HEXVBADOBRETHS.

i« DFEFCDNTHRD &, KEENFBIRAE
BATBIRAB L Y Kb b0 2 6, KEENZHR

Table 5. Patients with renal hydronephrosis.

c Age Indigocar- Nephro-
Moo and [RR| LR |[RR/LR|LR/RRDine test |pgpgram Remarks
| sex R | L R|L
30| 288 |57 52 | 1.10] 0.91 |4 57| 15%0" + | + | Hydronephrosis, left ureter
reey | till Hydronephrosis, left ureter
109 | 279 | 5.1 5.6 0.92 1.09 | &§'55 le(—) + pressed by vessel
129 | 238 | 5.4/ Absent 4! st 1?’%—) # | — | Hydronephrosis, left
till Hydronephrosis, left ureter
143 | 559 | 4.0/ 1.8 2.2 0.45 | 4/ ¢” 15/ (=) # | + E)bstrucited by vesical tumor
. Fig. 8
175 | 529 | 3.7 5.3 | 0.69| 1.43 181,12__) 50151 — | + | Hydronephrosis, right ureter
till obstructed by vesical tumor
1921389 | 2.0 6.3 0.31 ] 3.15 10' (=) 5'30" | 78 | & | # | Hydronephrosis, right
99 . till Hydronephrosis, right ureter
! €05 14.3 4.1 1.051 0.95 101(—) 930" 1 + | obstructed by vesical tumor
Hydrone-
Average | phrosis Norn?gl
side 3.2 side 5.1
Standard | Hydrone- | o o
i ¢+ | phrosis h
dev1at10n; side 3.6 side 0.6
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HENEHBEIRAIR X D/ N5 D58 L7, K
BEMONE B OHRE,

KEEROEHENIL 1 (Case 30) DXMEEL,
0 6 AL10~155BIEES bHEHE R TR, F
it AT 240 (Case 109, 199) & THBEIRAE
BEMLYKREEDOTEY, 2 7rv /5 a0EARAS
ISR TV B8, M0 4 T TEM X DT
Hb, 241 (Case 143, 192) REHI/NTHY,
14 (Case 129) WEHRBEIHH I T, R7=
27 AP TRTAE A IRIEHI R TR, Al
b, FHEHTRCTEBEETOXKBERC T, Bk
HEMERIX D ARTHY, 37075 ApHHIAT
L AEANTE ML X D BENBEREORITFR Y
F L, BEHRARISERACINBIIBEIIRG S H &
i, i 7w 75 A dNEHBIIRIE S i fEH)
13, BEEESEREGE D, BT AR RS
LDTH5B.

Fig. 8 (Case 143) WBEKBIERCT, BREEH:
EREOREOR D dERT L0 CHS. i
HRIAMN 4D TEE, EMNRIHHREESD LHH Y
g\, AEERARE 4.0mm ©TC, %7875
AXEERCHE IR TV 5, EEEIRITESET O
HIhT, ZhihEhE ) RERE2.0mm T
Bbh, *7 v 75 AITEHTHS. EBOBMIH
BOBDTRRITRE Y b, EBHEEDBEERIIE
WZ ERRTIDTH D, REAITZBIRS TR L
& BB E ST Lic.

6. ERUEBTHEOBBRAERRORX 7w 75 4

(Table 6)

BRE O 3ABEBIRAROWER T2k, Bhk
CTHHiEBhhnb Case 88 OF#IRA Rk A Ml
5.5mm, Zf 5.lmm T, M UEEBERARO
EEE 5.5mm % Lubh BUEWEREYE, x7
B 75 ABTlE D ESCEH I, RECEH

Table 6. Patients with congenital anomaly of the kidney.

Age Indigocar- Neph-

Caselana| RR | LR [RR/LR|LR/RR—212¢ [eStipgp|.rogram Remarks

" |sex R R . L

9 |4138| 4.8 4,7 1.02 | 0.98 | 830" 950" 115 — | — | Polycystic kidneys

88 (333 5.8 S.1 1.08 0.93 + | + ” (initial)

. . |
141 [409| 2.3 2.4 | 0.95| 1.04 t?&g’tgﬂg’ - 1-— ” (Fig. 9)
|
105 1458 6.3 5.1 1.23 | 0.81 {12 0" 5" 87 | H- ' 4+ | Solitary cyst, right
117 319 3.7 | Absent 3'16"'“(“_“)" 72 | # | - » o, left (gilanft)
” , left
190 |56 8 5.8 3'(1_’555 1.07 | 0.93 + | 4+ | Two renal arteries on left
s (Fig. 10)
64 [468| 4.5 6.4 ‘ 0.70 | 1.42 | 3'46" 3'50" + 4+ | Nephroptosis, right
164 625 4.8 | 4.2 | 1.14| 0.8 + 1+ % , right
173 499 3.6 4.3 | 0.84| 1.26 81|+ |+ ” , right
|

116 358| 4.9 5.2 I 0.94 | 1.06 | 4'15”| 6’ 0/ 81 | # | + | Ectopic kidney, left
102 21?| 3.8 3.7 1.01 | 0.97 { 2'15" 3'30" 4+ | H# | Horseshoe kidney
180 (78| 4.4 4.8 | 0.92| 1.09 | 4/50" 4’45 + |+ ” (Fig. 1D
8 [2238| Absent! 5.1 — | 4,30" — | # | Renal aplasia, right

85 |448| 7.7 | Absent 5271 — + | - ” , left
165 [249| Absent| 4.7 — | 315" -+ ” , right
10 110 | L, on lasi ioht

3 403 1.8 5.0 0.36 | 2.77 (=) | 236 + | # | Renal hypoplasia, rig




1036

@i, SHHOET®S Case 9 OBFENR
AREEM 4.8mm, Ef 4.7mm T CEEME 55
mm X HENCHD, x7r 75 AFEAE LHEH
vy, FHEEATEME DI0SRCED S R
\» Case 141 OBBEIRAZEZERM 2.3mm, 724 2.4
mm CTEEME 5.5mm X DERCBNELD, *
7w/ 7 AREAlE DEH IR T (Fig. 9).

I HBEEBEO 3 AICEBIRAZOAE LT,
EALBEEXATS Case 117 X, AR &R/ ©
FHHIL 3SR TEE RS S, BEIRARIL 3.7
mm K TEBE 5.5mm X YN THY, LiLE
7w /5 AXEHCEE IR TN 5. ER (BED
OEHHIZIONBEES S RT, BBk, *7w s
5 AR T oy, Case 105 13, A (BEE
) OEFFEHI2HW TR 4 BE LT\ 553, BEIRA
Y 6.3mm T, £ (EHD 5.1lmm X HKTH
D, REBEME 5.5mm HLTLKRERDTWS,
F7 R 77 AXERELEDAFCHEE IR, AIERE
HWe—FHK L& ¥ X (auascularity) 233 5.
Case 190 (Fig. 10) OBBIRARIE, AR GEMD
(% 5.8mm CEEME 5.5mm X HYBAKZLT,
Rl GEERD AENRL YEE2ARSBE L, Poi-
seuiille KHEDT 5.4mm LEH L=, BEMT
BEECIVETH D, B LT DT
5. 27r 77 AIFEAE DEEIR TS, EE
ik LR L Rk < & B RORYRELL LR
5.

B TED 3 AIBEBIRNEBOWELITo/k. TEM
BEIMRPAEIX 1 6] (Case 64) D&ZHS 6.4mm 1T TR
BB 5.5mm X b KTHHH, fitd 24 (Case 104,
173) i¥ 4.2mm, 4.3mm TEREE L VN TH5.
BEAVEBIRARIZSH & D 4.5mm, 4.8mm, 3.6mm
CREEX VN THD. 2L LTHEAE SEEHE
XOWNEBEDNRBNET2 B, 77w 75 ALFH

ABE—BHIRBEEOHRE (F2/)

EAHEHIRTHS.

EEZEREEE D14 (Case 116) OBBIMRAERE, &
B B 12 4.9mm CTEFEELDNCHEN F
BEHiX 4 H1I5BR CER, £/ (&) 1k 5.2mm
WTEEEL VN CHHIMEMNIIKRTHY, FHH
BENETHABE LT3, X 7875 MIA[E
LHEH IR TN B, TGRS EACE LREH -~
BTHS.

ERGE O 2 fleBBRAIBOMELT k. B
HiZ 2 L bAAEETHBHH, BEIIRARIE Case
102 OFEM 3.8mm, Zf 3.7mm, Case 180 DAE{|
4.4mm, Z£f) 4.8mm & Th, WWIShHLEEE 5.5
mm I HPNTHD. R7r 77 AXEMNRSC,
IR A LR ST\ 5, Fig: 111 Case 180 OF
iR ERT.

BORRUEREBD 3 ABEHIRNEOR & % /7
T BAOFHHIZ3FAL DERTH Y, BBIRAR
14 (Case 85) i 7.7mm & CREMES5.5mm L b
KTHDHHMN, o244 (Case 8, 165) i3 5.lmm,
4.7mm CEEEL VN THB,. 27w r7 L3E
foAFEHIh W5, RBJOBENR, *7» 75
AR I T,

ZEERLED 14 (Case 103) DOBFHEIR AR,
Hf (REARLSEM) 1% 1.8mm & TEEE 5.5mm
I VERCHNTHD, FHHRIOSRCESL LA
3, 28 EAD 1k 5.0mm K CEEEEL F
HEHUL 2 PRI CIEH TH B, *7 v 75 JLFH
ELHHIN TN, REFLBUOREIRTD
5.

V #8#EL50CER
FERZWRBIEBCOWTHEL = BH
RAROFHEE: Table 7 RTMLTH
5. KBk VESEC 2RK0BEIRL KL T

Tabl 7. Average of internal diameter of renal antery on some diseases.

N Diseased side Normal side
ame of disease

Standard Standard

Average deviation]  Average deviation

Renal tumor 6.3 1.79 5.4 0.91
Renal and ureteral stone 5.2 2.3 5.9 1.2
Renal tbce. 3.9 4.4 5.6 1.5
Hydronephrosis 3.2 3.6 5.1 0.6
Normal Right 5.5 Right 1.01 Left 5.5 Left 0.68
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waIEFCRETIR D Poiseuiille KicféoTE
Hlt.

AABEE2ET 5 L E XL bR I BERAER
OFAERERS & d 5.5mm, ERFERA 1.01
mm, £ 0.68mm %KL, & OF#HE 5.5mm
YREEMEERM UL, Maluf OBIE L M
BEZOLHEERE 6.7Tmm, £ 6.5mm, ¥k
RERE 0.8mm, £ 0.75mm Tk, ZEE
PUEMEIOVRTH B2, AEEZKLIBbDL
BELTWS.

BiEw BRORESER, B&EK KBEO
EEBOBBIRNBOFHMER, FhFh6.3
mm, 52mm, 3.9mm, 3.2mm, EEFEZER
1.79mm, 2.3mm, 4.4mm, 3.6mm & /4o <T
w3, BEBREEME 5.5mm Lo kTHD,
BAERBREECENMETH 2R L T, B &
% KBEDC2FBRBEMBEIOFLIRNE X
2Tw5. FIROBEY, &A, BEK KT
EOBNEE RN ROFH ERZRER 5.4
mm, 59mm, 5.6mm, 5.1mm, E¥EFET
0.91mm, 1.2mm, 1.5mm, 0.6mm & /&>
BY, 2V DEEE B3N bEEFEE 55mm
KENMERZRLTWS., chbORBOREM
LRAE OBBRARL LB T 5 &, BEBD
SREA L DFEBH KL DTV B2, A,
BEME, KBERBH IO NEAROTHE., B
BBk Tz, dos Santos S HL =10
<, BB OHMA Y L T pooling, laking 5,
1t puddling, stippling & \wbh T\ 5%
RAOEN B R ET S e b bHET
E1E5K, EEMOMBEHEIERTHD,
ThEE U CEBIIRAE S KIC e ote d @ L%
Abhs., A, BEK KEECR W TR
EOBE X 0 BEECET 2Kk L T 55
BB 50, *0kdBERNEI I
ko lEL OIS, HELUSN OREHE, B
B X s REEESCER L TW 5 KBE
RRHMCE? b O CBBENBECETT
YOS, BEIMRMESZEBICHNE DT
Wi, BRACTOBREDER S 2 RKBIERLE
ST ERBNR, T OBAERL KRG
BITH 2 e BBIRAIE DL fse/h d K e L
RHORD\., Maluf &R X b Atk

7o LT KB IER B EIR PR B b A3 72 o 2%,
RHICE Y BE o KBE O BB IRAERE
ERIPNER T BTN S .

F7 w77 OB BESOERBREED
RRID, BREIOEABRCHET S &
BRADLATWS . 0 TEIEREEEE O XEE
RPAC X VEHEE S OEYEF 2011
BBV L THSB. L L, FROERKS
WTHBE, —RICBERESBEFRSERER
bEMNEASORBBEC TR v 7/ 5 AhH
HINTW32, BEENETT 5con T
ERRERD, TERL L HHINLWEBE
5%,

AIEC O, KBE, ABESHOEASC
T, BREREC X VBEEECZALRET. R
REEM % B ¥ B iEH (Case 109, 175, 199,
20BN, BAUBHRAZE 5.6mm, 3.7
mm, 4.1lmm, 4.4mm %R L, EE/E5.5mm
WS DBRFNTEOTCH XD BE R I
RNEERbDTHS. XF7 v/ 7 2 b
INTW3., prdEMA TR, olkc &
DRERETERVEEEAORIY, BEIREG (B
CEBERAER) , x7 e 5 28 XoTBER
Wi O, BOBENBESTINS O
ThH5. LoT, »phsEFACKT 2B ORE
HBRE OS2 RET 2 EEL 5 HE 25 2
530 ThH5. cheRHK, Case 129, 143,
192 BEBERE CERLET. BELXED
¥, BABBRERHHIRA» 2D (Case
129), #Hah T HFERAZE 1.8mm, 2.0
mm~OEHLENERLTNWSE, Xix 7w s T
LbHHEI R0k, HHEIRTHREN
TH5. PhHEARBBHRERE R 7075
sl ko THEMEHBOFEIE, TR %2R
L, BoRLLBLTEREWEEREYRT
LDTHD. LT, mhdEFCHT 2 BH
HiFRfT OB 2 525D TH5. » DM
ABRB T 5 AR ERE O BELIARST
SHOBMELEINETHB.

LEXUBHEESBD 2, 3OV HEBE
RARDORUEL Tk,

EfBcksnwirk, BRBec iz Bbhn
5301k, BEMECEVWEHRARELRL,
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A BRBYELEREMETLADOR,
AN BEBRNELZTL, 2707 7 2 bl
ISnihor. Maluf RERNAEERYEL
b ORTNTHNPNLBEIRAETE O LR
RXTW5B.

My BEEcks TR, BEAAREBEEYET
250RBERERIF7 s 7 a3 i Ik
o, MMOESTREEEN EORBREY TR
L, BEESc—HLcBEXE (avasculari-
ty) O 357 v 7 LIk, Maluf
BREZMIUEELFT 5B THEAR X
DENEBEBRAZREZB LRWEBR X T 3%
BN, ZEOFOMSKRVERLEE*HFT
BFREBHROMEI Z R VWBENDS.

ETHELCEW UL, TEFBOBEHRARR1
BIOHBEBELOKRTEH B4, HOFREEE
IOopNTHY, BARTCTEREMEL SN
TH5. 2FEL L TETEOEARER & b
FEEL DN DD SR hh 5 ES
DERECRAEHOMSBEVRRERDO S DA
Bl d LEELTWS.

HEEEEO 1l <k, BERNEZEN
BEA X OMAENCT, 27 v 75 LbEBM
ORBBESEMNLI OB AR THOR.

BB sk, Af: BEBRARR
BEMEIOFNTHOR., CHRAIER TRk
e o~k T 5EEME RS WD Tl
LW EHEELTWS,

BoREREXRE, BRETLBORABOBE
RARZ1IBlOAL 7.7mm &, EEME 5.5
mm X Y RTHOkNR, fik51mm, 4.7mm,
50mm &, BEMEIOWATNTEOR, ©
ik Maluf 232 % 5 FE 51 O BB BhAR PI1R 2%
¥ 8.4~8.6mm T, FHEEEORUE

T BERABOM2%ATH 5 & BT
PEELRLTWS,
V % g

FEATRWRBHHEECCIBIELA LD
19605 3 A2 7 M B¢ 5 BREIERA
BYIRIRB 520651 0 1, 75 FEBIc TBRIRPIE
DRELZIT, BBIIRAE & BHEE L OBIRK
07 wvs 7 AHHRRE & B & OBtRico

WTRNEML, OB BARYBE L.
(1) Maluf OHFEFEOTBERA RoW
TExToOk. KBk 0 B 2K LoBE)
PREEL TWB R, TEo Poiseuiille 3
CIhEHLE.
D=4/Dy*+Dy*+ -+ Dyt
Dy, Ds,---Dn---BEIROHER

2 MHEEBXFTHLELONLEHR
WROFHMBERELA L b 5.5mm, EERER
% 7.0lmm, £ 0.68mm %KL, =OFHE
5.5mm #EHEMEL Lic. hix Maluf ofg
HE 6.5~6.7Tmm X V/PTHBHMR, ABET
BB LIHEET 5.

@ EFEOBBRNEOFHER 6.3mm,
EEERZEY 1.79mm, *OEAIBROBEIRAR
O¥HER 5.4mm, EEFZERZ 0.9Imm TH
v, BFHRRAL VERACKTES.

@ BER RESEEOBHIRAEROFSIE
X 5.2mm, E¥RZER 2.3mm, £ OEAF D
BHRAZROFHER 5.9mm, EHERER 1.2
mmTHo, FEAURBRALODFEANTH 5.

(6) KB OBBIRMEDFHER 3.9mm,
EFEER 4.4mm, FOBRABOBEIRAR
OF¥HER 5.0mm, EEFEE 1.5mm Th
0, EEAREN X DEHNTHS.

® KBECBEBIRNEOFHER 3.2mm,
E¥FXR 3.6mm, *ORBRATOBBIIRNE
OFHfER 5.1mm, ERFER 0.6mm TH
0, KEBEMZEMX OERCNTES.

@ FEOBES, BTER, BEK KBE
EBWTHREBET % L, BEBOHBEMH
BEIXOKTHY, BEHEMESSmm ELTH
KEmoTW5, SR EELHO MLE BT
BT, £0k» cBEBRNERKLRDOLLOD
EEXLND. MO 3 HEXBBAULERNL DN
LigoTnws. thikkx DREOREREK
XOBERENETL, ThicilU CEBRHE
BN ol bELDNRS.,

® *7 w7 JARMROEKBLCONWTSES
&, — BB BT DIEBRMGEN L
A OREEEC THE I T 52, BE
PMETT 5 con CTREXKLLY, hERE
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HEIhRWEERD 5.

(9 KB, KEBEESRHOBAEESC TER
HOZHRET. BREMRLEDLE 5 i flic
T, BERO AEMBEMECIZL, X, &7 =
73 AbMEINTWS., b BEFIF LT
REORENEEOTREEYRET st 5
25, cheRMe, RfLESC CTEBRE
A IN R0, EEINTHIELLIK
INTHDOTRD, BDOXTRIT T A dbFHINA
pok b, REHTEORD TS, 25 EH)
REOFLIEEEEELY BN L, BREfRE
Rt 52 5. < DML KEXF oSBT
BEOBEEM LB S,

10 SERUEFEEZHEOLB2WTHBER
HEXREL 7.

ERM IR %2 H T » BB B BT
HBEETRL, *F7r 7 7 23 HIhArok
2, ML EbhD b ORBEEHECIVWRERY
RUT.

ByMEEE s W, EXAEEYAET
5HOREBEEINR, 7 r7 T AnBEHINRLL
Dtk MOEF CREFEMEL L0 AR % R
L, BERc—3H L EEg KRB (avasculari-
ty) Op %7 r 7 7 ANMEH IR,

BFEcTixed s UTHlf s EBRAE
REBEEHEIONRE DL, chixPeeit
BODOIE Wiz LHEET 5,

BRESB s ~Tr, il bBERAZR
BEEXOHNTHOR. THRIZBETE DM
DEEME NS\ Todd TR\ EHEET 5.

BOLERURIE, RETFLBORMUBEOBH
AR 1055 EEE X DK TH DR,
i EHME L 04~ TH D, Maluf »iak
NTW5HAREBEORUBTLOKRTHES L
SEREBRMOK.

Wk 51 b #IAMB R R, Wiy B
R A S L b AHEFET 5.
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/

R

A---Aorta R---Renal artery
Fig. 1 Drawing illustrating method of me-
asuring internal diameter of renal ar-
teries (quoted by Maluf).
The renal arteries are measured

where they intersect a line 2 centimeters

from and parallel to the lateral border

of the aorta. The measurements are {|Fig. 3 Case 113 Renal tumor, left. Aorto-
made at right angles to the longitudinal graphy combined with PRP.
axis of the vessel at the 2 centimeter

intersection.

: Fig. 4 Case 114 Renal tumor, left. Aorto-
Fig. 2 Case 63 Renal tumor, right. graphy combined with PRP and RP.
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% . BN

Fig. 5. Case 205 Renal stone with hydro- Fig. 7 Case 187 Renal tbc, left (Mortar
nephrosis, left. kidney).

" ik A
Fig. 6 Case 39 Renal tbc, bilateral. Aorto- Fig. 8. Case 143 Left hydronephrosis, left

graphy combined with RP. ureter obstructed by vesical tumor.
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Fig. 10 Case 190 Solitary cyst of left

kidney.

Fig. 11 Case 180 Horseshoe kidney.





