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CLINICAL SIGNIFICANCE OF TOTAL AND SEPARATED
RENAL CLEARANCE IN UROLOGICAL PRACTICE

PART III : TECHNIQUE OF THE SPLIT RENAL FUNCTION TESTS AND
ITS APPLICATION TO THE DIAGNOSIS OF RENAL HYPERTENSION

Masuji Kuze

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

Various methods were divised for the purpose of collecting urine separatedly from each
kidney. Successful collection was accomplished with use of special ureteral catheter.

Clinical significance of the split renal function tests was discussed as to the diagnosis of
renal hypertension.

1) Tests were performed in the morning under hydration with oral administration of
water. Urine was collected from one kidney through an inserted ureteral catheter passed
approximately 1 to 2 cm above the ureteropelvic junction and the other continuously through
a vesical indwelling catheter.

2) Split function test was proved to be of significance in diagnosis of renovascular hy-
pertension based on clinical and experimental studies. Separated CPAH, CsTs, Ccreat, con-
centration power, urine volume, electrolytes and creatinine in urine were helpful in its
diagnosis.

3) The main arterial lesion showed decreased clearances of PAH, STS and creatinine,
and increased creatinine in urine (Ucreat) and specific gravity of urine. Urinary sodium

excretion (UNa) and urine volume were also decreased.

The segmental arterial lesion showed reduction of urine volume, UNa and Ucreat on the
affected side. No significant change was seen in PSP, clearances of PAH and STS.

In the unilateral atrophic pyelonephritis clearances of PAH, STS and creatinine were de-

creased, and Ucreat and specific gravity of urine were also low. On the diseased side UNa

was high, but reduction of the urine volume was not observed.
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4) Chevassu’s catheter

RO THEARELTHBH, Bt O
W, 2 T RSB RS TH ok,

5) Timmerman’s 2-way catheter (F9)
Sesmh b 3em Zld filiform iV O THE
AZBHTHY, ROBEKIERFLUTH2E M » B
8cm ORIC1 7 DIEFLE 8 7 DHIFLED % D TRER
BT fTHbh 2 1R). O 7 —FAHEARE
indigocarmine WA ¥iE L C, BBMSENCREOR
BLholHEES Lo L, FoTisHmg,
BENSAERBEC TRORHES 271 L ndicss,

373

RO IDROFER A FFo7.
BUIDBECINTESBE 7 BRE T\, DUCh
T =7 R GNIRECTTA L84 & EMREiFA
Licty (RAMDRETUIBERE » 5 — 7 ric &
) ERABELLTHE I/ RBET, £H1ED 3
EIOKA AR LIGHT L. £ ORENIE 1 Bici4
W THAREBROMCRWERC S OLETHIT T
Dhih, ERCSRIEA T ~7 AR BALTEHE

[£2] (2) (3) ()

Bl X
1) Balloon catheter
2) Polyethylene tube (F9)
3) Timmerman’s 2-way catheter (F9)
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ZIE8rORILEFTHOTRENZOMFA
RESHTRERDEETH 5.
SEERBRCELTCIARERNCH 7 —F L
PEAL, lOSBREBHEE» 7 -7 1
TERT5HEE, ARECH 7~ 514 %4
ATEIHENSBEREINRTH 5. WiEOH
¥z Semb et al.s® Prat, 3t Dustan et al.
(1959), (1961), McDonald (1961)2 %
RO TWAEHDTEE AL ABLDR., @
flOREH 7 —sNVEXTOHET L M E
BErT—~T/VE2REL, ThKIOTRES T
~FrRBEORBHOERYES 3+ 5 R T,
Michie and Michie®?® MR 23BERD 5 ~
10% O EEA e T REE B2 BT 5 L
XTW35 23, Semb et al3® 5 %LU ETHEN
EAREMREE LTW3, CORBHOMEDN
RERNCH T — T A E2BATHIHFCLOELES
NEHELZR EOBBREORIL WS REEE
KAhB L, BHCHEBIRE» 57— T VIERE
Ei© Connor et al. (1957)%, Stamey*®.
Madeloff et al.!® & = DA XEHL T3
B, REFELEEOREHAFBMEFOKS TRAF
8~F9LWnSKWREH 7 —F &R
CHAT 2FEER V., 2T Burgur K5
WRBMSEC X o T LARE» 7 — 7 v, £l
REEREH 7 — FAEETORbDTH S,
UCRME & Bt T2 B xR T2
kbEFHRBREYToR. ALRT s Ak
FORECKTRICH 7 ~F A HATHLE 2
A% 3 flic it Tk« 3ESOfTY, TOWE
Ex L 2RF, #idom AEOELRD R
POkDT—hs OFETHEEBEES bOEL
ok,

RicFflic e Xmflce LREH 7 — 74 %
RENCHAT s @ sMBELR 5. ch ik

T =T NRADBREICR T2 M, b
Stamey'® 0% > sympathetic ureterorenal
vasoconstrictive reflex T,  OEER <
7D 3 IRHED W & LU F B R oh 940 &
T, 10~16em AT 2 L W3 EAL L,
Michie and Michie??, Keutel'®. Bettage
and Rothange®. 74)[|%®, Stamey'® a3z
NcE4 % & 0T, Dustan et al,'V1® |3 JR%&
HA25 dem DADFHFAE WS RE THCORF
REfF>TW%., LaL Semb et als® i
18~20cm fEA, EH OLHic X 5 Hin-
man RFLREBTL LY 3~5cm THAD
ZELWwEWy, ¥4 Connor et al.? 38
HREBTHRD 1~2cm 75 ¥ <, McDonald
a0 Madeloff et al.’® £tk EHICR
FERBRREC L OTERERNETHT — T
RFEAZIN TV EFELME,AD D LBXTND,
RLUTREH 7 — 7+ O A% 10~15cm LAF
e EDIEFest+ a3 82ReEEs 0, H
CWRBERBEAE THAL THRIRRELIBD 5
Ze—EoHEEMEL T IITERE YK IS5
LOrDRAICBL T, FHENZHERE Ll
BTRMEENRE LR, 2k, Stamey™® 1ZR
weh Rt ¥ Cic & ¥ | ureterorenal re-
flex DMEM/RIN S DI 156 HHFFHET 5 &b
RTWw3, FHADBREMO D ICBERIE
PLEERAT 2 OARGHRILE 2, Thitly
30D DB R B W THDREXADHH
wwLiehs, & hikaTl o FiRBkoMRCHES
WhEBDTHD. T —TAnbBELABRE
REE T 1~3cc/min AEYT, chkod
WEARAIEBOBEENKERY, EFRRES
7 — FABAMC ARIC AR ZRLLT W
EER R .

B. BHSMEOBE & HEEHIERR
Mueller et al. (1951)%® 2EERANIC KD 1
IR BRRAE LTS5 & RAEMOF L b oRTH
NTRE L Reh Na BERRDT 2 &R, &
BRAR O JRMIE IR B Na &Ko Bk, B
IGBEAZBET L. - Ol&% e LTI954%F
1= Connor and Howard »&H: EimEC T
R O FR & 2350% LA B, FRAb Na feEEr



382 AttE— ISR BB BRI AT B IR RO 7 U 7 5 v ADEERIOPTE (55 1 7D

1% ERAT 5 e 8@E L, chricBFERE
ME*3 % Howard's test & L THAK K
2kb0THB. LEEREL LT Howard
—ik® Connor, Berthrong, Thomas, Had-
dock & Howard (1957)7, (1960)° A& EhIk
WEOEF T RBF ofET. GFR oK.
R Na ofHMBRECET. REOWMA* &S
o, BRBEELREY» T - T LB LB
BIEREBELF LB 2 . *of Birchall,
Batson, Moore (1958)% »4HE 27 V7 5 v R
LB L, Squire & Schlegel (1959)% 8%
W EmMERE < CINvLIN, RE, Cran 2153%
&% & L, Schlegel et al. (1959)%¢ BN D
K Xu' NH: o L7, RE, GFR 0{& T %,Cor-
donnier (1959)® jR&E, GFR 0OET %I
5, Owen (1959)% EK ¥ Dustan et al,
A95PYY 3 Howard HEEBML T LIE RS
TEHRE LA, 19605FEc A v Bic Howard
BRicxf LCHEY R oE BT, Revell,
Borges, Entwisle & Young®® 73122 &
HEmMESRED, 55% B, 45% nEHE & H
HL, B 2670 R TARMD60%EL o
REBA K159 EDfRF Na 2K T %
ABHTW3,

Spencer (1960)*® vt Howard & Cran,
CinuLin 26U, RIVE B IRAEFE CRF
Na EED2£215% £ o 5256241, i
SREME CR12BFE» 2 6], BEBLCE
AT 2mMEETRBHD6 HITRD I LREL
7z. X Nishiura & Yokoyama (1961)29 3
IVP c CREFTAAADOREL LR F 0
Na BELREOFT LIOTBHEEL LE
2Tw%., AbLBHEMETAVWEE208 4 2
plic Na L REOWAZZBD 0, R
DD THDOI BTV S,

Z OERBRE ORIk L 119624 Con -
nor & Howard (% Howard HKEropiE#es /)
LEELTWS., AbEELRE, RPoNa,
Cl, jR creat. Lk &, BB ORE, Na ®
O Cl oA oHE&E Na, Cl EEMREL <
T, REMHA, ReF creat. 2FEVBA LS
HEHBTLTI v &L, Rep creat. piyid L

TVWAHHEREETH L LHEL T3, Fk
DOFI TR creat. HEMTEMBEYRTES
BH0, BEOFEETCOIRENG O A0t b
%. X Howard —JRi3: %k ® Stamey*. Du-
stan et al. (1961)'? %R A T\35 ADH-
Vasopressin, Mannitol %o Afiic X 25
BB, IR RIS HAE % &1 5 K ik R
UTHHLHML TS,

BHEBERBFATHINERECERL 2BYE
MEFErR T, BAUOREXBEAD L THRE
@ Na BEREM LR U rsiks 2o TEMD
HeFoo &b s, Zhiekxf LT Page —Jf
1, BABERBERBSNEEECH TRERED
277 v OEPLRELWISBEELDK
DIMLFEHL TS, BIbix7 e volbE
CT GFR v o CRERBAD T 55, BIF
F 7w vicdE L vwa b Na BBl
Hbhhig, FREFCIZLBEX7 vk
® LT GFR AWML TWABEREDT, &
DIz S RBREEKP DO Na m"EREX 7w vOR
MEIICX LT overload &7 b, 2 TEMH
O Na B 22TV e 80 B 5 LR
LT3,

—FRF D Na RO creatinine & &
CLT, REZERC X BBERKTREET
HB &L TWBH%E#E L LT Rapoport (1960)
2. Birchall, Batson, & Brannon (1962)*
A& 5. FiFE: Howard RERCIRARERTH
5&L, ToFERL LT Tubular rejection
fraction ratio #t 234 0% LIReh© Na ki

Rk B LR$DOcreati g
DcereatitfE | _. . =
Xﬁma R TEbLL, chiRREK

EBIR T, BRIC X 2B LR T 5 LEs R
WEZEDTWS, LaL Madeloff et al. it
Una/Ucreat TrMH/MELEOEECIIE
WO &k b¥, ¥irsRbORED KLY
TTRIRFICX 5 L BEREBO A BHhTRBRHES
BLEEAEHFTRHLT WS,

&R+ Na oY, REOBWP L W>5%
RRMEMERE D INFTIC v DT 3 DT, HO
Na%&%ﬂ%wn%%%%%meﬁﬁma
L, BHUITRBHULOET2#RD 5 L0,
IVP #HVTEFLTW 3,




AR —WRBBFIRCIRT 2RFROGEE 7 v 7 5 v AORRITIE GERE

EOMRE H 7 — 7 VIR & 5B ELERE
exT 5 EHEERBR Stamey (196D,
Dustan, Poutasse, Corcoran & Page
(1961)®, Hood, Kjellbo, Vikgran (1962)®
% ¢ Madeloff, Schwartz, Borges, Entwi-
sle, Revell & Young (1962)® & roT
BABRERIN TS,

% Stamey® WRFE KU ADH % Cran
KMOEAT T 5 & Lic X o TEEFEMEREY
BEAlRkAE L, COFER MEHEE T2
KWEBTOFLB L WO TS, KIKRE»
7—F AR X 5 BHEELEDZE R & R &
FRO BN+ 7 = vichd 5 BRI o %1k
PIRBTAC & THO, BREERBEESOE
EEMEEEC L 5 BFERMEORE X R # &
BEd e o THE L >, BmEtmmL
FEOZHcE LTWw 2L 05,
al.? ;3 Connor & Howard © &= 5 REOWM
PRU Na BECETRSEAROET, BRI
FrpRth  iERBC R TdRT AN,
Mannitol, Vasopressin #{# A L TBHE X
DEMCH T Na RUREOZELZE T2
x7R VOBV EERTHCTEFL W & ER
L, BlEHo BlE £ TRENCR B0

Dustan et
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b, Reh Na oL 2#BEDH LD TWS.
Hood et al.'? % CinuLiN, CraH,RE, R
Na, ClI, K, NH;, PO, HCOq, i2# 7, Inulin
U/P 2WEL, (1) BoIIRSFECH T
Ry@EDdLRS, (2) b LBROLBERE
ThEskzEemz: CEREEREEREH L W,
(3) MERPTRAINBMLOME» DEINRR
ZCit GFR, RPF RERZE2RD VA, R
# Na, Cl, HCO; ERURENRVWHE L LK
T35, (4) FIRMcRTEANE RS+
v O T 54, BUBCREMLTD
—EDOMBENS 5, (5) HEAIKK BB
OEI X %5 GFR 0 LWETR, thodik
Era—RELCH 2Ty, £ TOWE O PR
REAMET LT, EXNBREOHIXEDLLD S
HLHME LTS, X Madeloff et al.'? %
SEREERRTIRE, Ccreat, %EFNa 13F
FHCBEEN EEOR M EERTHY, %
EFNa 0%»315%LA & o Cereat ¢25% L)
DEFRENS ZBAGBOLLTH 5 LBx, §
6 ZOINEFMEY HFeBHERBIRKESLEF
BIRSHKEE) obo s, BEHEEOLD LI
X AL T split renal function test %17 5 K&
DHERKEXFT TV 5.

#63% Split renal function test I} % Madeloff et al.!® D%

% | 2 | uwp |uplupe upel VY
V [CINCPAHCer| UNA IpiNa | EFH,0| Na | IN [PAH| Cr N3/ .
1| Normal function e o Je=| = — > = e | > | = “——
2! Bilateral disease PRSI PN N P e T «— —r “— —r “—— —r | = | —— Pap—
Unilateral Main V1l i ! i ! { ) t t 4 V)
3 [arterial |Seg-
lesion mental| | i l | [«—or ! | “—— |——orl| «— | <= | < |[<—>or 1
Unilateral
4 5 pyelonephritis VLY i 1 ! t ) l i \ i t
ecrease in - e | e -
S renal mass b b ! f f f h !
«—: No Significant difference | : elevation 1 : depression (diseased side only)

Maher (1961)%0 14327 TR DB
ERBRr s T (1) REE A2, L
T HBEREED & b K 2 ORE,
(2) BZoE I 2ms, (3) BHeER

EZp RN, UESEEHET S L5 SHECR
WTEETH L LHE, PBRRIFLEED
BATOEENEBRSKCHFET 00, B
BRTBCH 500ORELCEZ LD EL,
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4 73% Deming, Harvard & Glenn @ Criteria

Basic study
Physical examination
Hemogram and Urinalysis
Blood chemistry studies
Electrocardiogram
Chest X-ray
Renal function study
PSP excretion
Regitine test
Protein excretion
Creatinine clearance
Urine concentration tests
Specific urologic examinations
Excretory urogram
Retrograde pyelogram
Differential renal function studies
Radioactive diodrast excretion
Renal angiogram

TERE I B b B 1k I B B i B O AR ER 3R 23 kb
BThHHrELTn5.

McDonald (1961)%" & IVP, mEH¥,
CinuLiN RO Cean OY, BBEEDLH,
REOH Y, Na, K, NH;s ofIEZ TV, H—
ORBTRREHKTRANNCHE T 2 LE2
HoHrBr<Tw3E, cheiFARoFERE Mi-
chon (1961)%® K XD2>THELZLRTHS.
Scott, Morris, Scott, Selzman & Feste
(1961)%® i IVP RUOMEBPEREE T,
EEEARE LCORERY), Na BEORKT
&S BIEAHE®E TH 5 & <, Deming,
Harvard & Glenn (1961 a7 #E0ME
—fH 7 criteria HBMrOMKEEL LT3,
IVP BY L Tk Squire & Schlegel (1959)39
FEMEmMELREOBECK TRER X2 TR
Bk, <BABREIHZICLED L0
v, Whitley, Witcofski, Quinn & Meschan
(1962)* 1 IVP BB MEORDF L 2D
5% & UCHltoBIE, RIUEBRREORERR
CEBEHOELAES LT T 5, 196291 A
0181 FIf L7z Renogram 73 H & #1,Hunt,
Tauxe, Maher, Greene, Gifford & Bernatz
(1962)1®, Tauxe, Hunt & Burbank (1962)4¢,
Stokes, Conklin & Huntley (1962)4®. Ste-
weart, Hayne & Mich (1962)*", Smith,
Odéll & Sehlegel (1962)%" 44 D W% HiIc

Lo IVP, Mgk, HEBRERERS LT
% LT Renogram & HHAKRELTH 5%
ThTwb,

LA EFER o BE & B R MR O 2 et 3
5 BRI O Kk DR 2B <o, EE
D2l B HEERREBEE S ILED 2Hic
%L CHEIRB»E L, BEFOMEE, &5
OEEEEE, BIEEZOFRRRCHEEYILET
30BDCHERAEREELELELS. LHLE
M B mEREC R T, RO EBHIRESE
RER X% b ORSBERERER THENES
Bl & g s A%, TANE B BB EIIRS B
BERLGEEEERAEF C L 250 EE o 2
Wr, EANBEECRD EBREDL T Binhind
HEEoD & 5 <H 5. 56> T IVP, BHlRig# ik,
radioisotope renogram BEEEALIN
2% %5 radioisotope renal scintigram %%
OFTR AR LHENLELEZ bR B,

V % E

D RE» 7 — 7B 35 EBRERE
B R THBRIEMAEC O TRFE N,
1 fiifR*&c Timmerman’s 2-way catheter
A, MASBREIGHEES 7 — 10 LD
TRIT 3 Htkefrofk.

2) BHEIEES flest Lo EEsER
L LTRE, CpaH, Csts, Cecreat, R
® Na, K, Ca, Cl, creatinine Z0ERE,
PSP 2B, RBHEESFOUT Lok,

3 BERRE X ELFCRTRAEMND
WREDH A, Cean, Csts, Crsp KU R Na
BREODKT, R creatinine BER KRR
RO EAZRD.

BERSFERC X 2B crRER
DRE DWW A % 7 # 52 Cesp, Cran, Csts &
THEMNE KERL, Rbo Na R crea”
tinine RERETOERLZED L.

EUEBEBRRCRTRBHNOREREANL
Kz L, Cpan, Csts, Cpsp, Ccreat, R
creatinine PRERCFREMIECETZADL
2RE Na BB 2 2 2 TR R TR
D7z,

4 R v ERAV R R BIR S B
Tk, Woh b BRORERY, Cean,
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Csts,Cereat RO BRP D creatinine, Cl JEE
PETZRDE.

5) BUHBEMEDZK O kD 05 HBEER
EHcBT 5N EE 2T, EEOERE
grifeEr CUHoRBEOFRE XA 5 &
rbic, FRSBomHoLES b0 %2
.

AL OEEXF51E B AR BRI ESBLE AT
HEFEEE OIS “EH R LEECZK” O—
we LT, 23 B AR AR S BRI S R
TRELE.

Ba®rsrdh, KRLOTEYWME, Homi
Bt B L EREE R R 5 L7 BT H B et
ARERRTE LI, KIAMEEEEE o7 )
IR S 3T, Rt L HBD, HBE R ekl
F¥ LLEBEZ LI U e ML,
bR TR BREHREE TR OMBI 2 H#3
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