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Roentgenographic Studies on the Movement of the Ureter in
Hydronephrosis and Hydroureter with Special Respect
to its Post-operative Improvement

Naotomo Oxa and Toshio TsukaMOTO

From the Department of Urology, Nagoya City University Medical School
(Director : Prof. N. Oka, M. D.)

In hydronephrosis and hydroureter, the movement of the renal pelvis and the ureter
(especially the latter) was investigated by X-ray kymography before and after sui—gery
to eliminate urinary obstruction.

For the kymography, retrograde pyelography as adopted in most cases and intravenous
pyelography in some cases. With Raster movable instrument, X-ray exposure was made
every 6", 12" or 23" according to the condition of each case.

The results were as follows:

1) In normal upper urinary tract, period of contraction (), velocity of peristalsis
(v), ratio of contraction (#), and phase of contraction (¢) were as described in Tab. 2.

2) In the slightly dilated renal pelvis and ureter due to ureteral calculus, slight or
no movement was recognized in most cases. No hyperkynesia was seen at least. Two
weeks to one month after ureterolithotomy, their movement generally returned normal
(Fig. 2).

3) The patients with ureteral calculus, whom 20 mg of Buscopan was given subcu-
taneously, showed that the ureter became most hypotonic with abated movement ten
minutes after administration. (Fig. 3.) This effect produced by Buscopan was especially
remarkable on the affected side.

4) In hydroureter and hydromephrosis of moderate to comparatively severe grade,
the movement of the renal pelvis was slight or unrecognized. In case of acquired
hydroureter, velocity of the wave returned nearly normal 2 months after ureteral ob-
struction was eliminated by plastic surgery or by ureterolithotomy (Fig. 6, 7).

In cases of congenital type of hydroureter, on the other hand, the movement showed
no remarkable improvement even 8 months after the operation.

5) In five cases out of eight hydronephrosis and hydroureter, the movement of the
renal pelvis and the ureter was slight or quite absent. In these cases, the shape and
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movement of the renal pelvis and ureter were restored in accordance with improvement

of the ureteral passage following operations. Both contraction ratio and speed of peristal-
tic movemet, however, took a pretty long time before they returned to nearly normal

value.

In cases in which the contraction was recognized by kymography before the operation,
sufficient result was obtained, showing recovery 2-5 weeks after the operation.
8) In cases with nephrostomy, hydronephrosis and hydroureter soon improved, the

pelvic and ureteric movement showed quick recovery. There were no cases in which

inactive atrophy of the ureter occurred.

7y In cases with intubated ureterostomy for 2-3 months, hyperkinesis of the renal

pelvis and hypokinesia of the ureter resulted.
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Tab. 1. Exposed dosis of X-ray

] Time interval
Time of exposure | X-ray dosis preferable for
kymography
6 sec. 720 mr 3 weeks
12 sec. 1440 mr 6 weeks
23 sec. 2760 mr 10 weeks
£ B R &K
A. ERORE

KEKRECIRT 5EB & OB LDBEDD,
RODERLCIBBIOERRE (—FBEY Les
®T2) o TET &, EBOFROA factor 1T
Tab. 2 CETWL, £DX#H Kymogram i Fig.
la DML TH 5.

Kymogram X b, INFEEHI(2), EEVEHREE(r)
IFER (), WHEHE(e) 1 Fig. 1b OEBRICE L

aul

BT, KA I2>TEH L.

period of contraction p= %
velocity of peristalsis __ ba
to move (cm/sec.). YT (b—a)f
— !
ratio of contraction r= ddd

(r=UXELIHE, r=0IHHERIE D HT)

phase of contraction _
(sec.): “Ta

t : BEIRFE, »: Raster —XEINOIRFELED
¥, a:Raster 1 KB|DIE, b: HEHET 22K
B boh fe RE KRR ORI — AR OB &E,

d: PRRHIOREDR, ' : IWEHOREDRE
(BRTowTx, BEREOPRLLTEET
DEMYIUAC d, & L), B REBDL
ChiemoFERORF DR X

Tab. 2. Values of Each factor of ureteral movement in the healthy

Period of contractionVelomgzn‘:fs%il)'lsmlms Ratio of contraction | Phase of contraction
0.05~0.77 0.2~1.6
Re“iivis 1.24~2.07
p aver. 0.26+0.22 aver. 1.3%1.05
(in a half of o
every 6 ~ 12 sec. 1.21~4.4 1 csaes) 0.2~3.1
H [7)
Ureter 1~O.5<1n 43{7‘15?5)
eventually aver. . aver. 1.6%0.98
once in 23 sec. 2.98+1.39 0.4~C.2 (in 3 cases)

B. RERERE (BEOKBKRELE)

ERF 46, BRIREERS (L~L) CFT5%
DDHKT, FDRITHEED 1.0~1.4dem THOT,
REEYELHAEL TS, AL D LBORKIE
BRHRL TR Y, KOOHE (UTHEEE wfexid
BREDKE Lx2 5. FEFEROBHITI0E~3
ETELELTHD. ZD4BIDREEBDOMBIKR
BUIRHOREEL Tab. 3 RIBFARYTH 5.

3FNIMANCIXBROEENIFRA EHEL, DD
HO 1B TRREDER b AMERKR L Ie> T 5. Al
B, LI LB EARD D, Lrd, RED
BROKEVWLDORELL HOLIB I SRZTH
h3. 26T, HBRBOREDEDHNEO TS

2, FEERECH~NSE, FERIETH0THD
T, EBREERECIE DI Ermbhs. B
Z, EENEEL TV T, REWX, FClBEEOK
BERLLHEATE, WEEHOSEC LI O>TIhE
B A & DREITERCE S o TWBDTHD
T, REEBIETL, KEERORY I & 5ER
CHHZEMYRELR TS,

L, ZOBEOKETIL, HOREERIE
BTHB L2, RETERZTOTC, REAESEY
BEThE, #ig2 ~4BTLERREOHB LKL,
FOERSIRE RET B = L1, RREZROMED
FRNLELATHS. FO1HEREE Fig. 2 ©
S THBH. BEELRI O THEINS.
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Tab. 3. Values of factors of movement of the upper urinary
tracts in ureteral stone patients
max Movement of renal pelvis and ureter
No. Location| Degree|.. " ) After ope ti
of |Ratient of hydroanargfeter Before operation Time er operation
case Stone [rosis v
the ureter » » r e :}%g:egp. b v 7 ¢
1
. Ren, | weak /=0 / 2 3.32 0.63 2.9
1 | MY Ls-s B 0.85 cm ) 1 month
Ureter 1 —3.39 0.43 0.04 1059 1.0 3.20
Re’i,'elv s/ =0/ 1 / 008 /
2 | T.S Le-s B 1.1 em . very o .o 1 m,
Ureter weak O =0 1178 0.59 /
tiny
Ren, o 2 1.300.08 / vib- /' /[
3 |H.H | A~B | 0.55 cm : 2 m, |ration
Ureter 2 1.77 0.45 2.3 v /032 /
Ren sawlike
Pely tiny vib- /=0 / 117805 /
¢4 | K.O Ls B 0.7 cm ‘iration 0.5 m,
Ureter —_ — 1 1.78 0.66 3.29

C. EBEMEE @EELKRESEEL)

5B TRER L. 5B 3BIREDLECE
DOTHEZERELRS D, X# Kymogram k£ {E
EJ%%JI\(‘.‘

26T, REBCERETEYES T, B
BREC CEH SN RE D OEKERERED -,
BEOKREYERL TS, film FORTOERIT
%% 0.4~0.6cm, 0.5~1.4cm /D TWS, ZD2
o X # Kymogram DOFFRIL, REHEDIDWE
FICix, p=1, v=3.59cm/sec, r=1.0, ¢=1.24sec
T2 EETH DM, RROBEOAE i F Tk
b=1, v=1.33em/sec, 7=0.15, ¢ iFEHRE T H
TR EREEZEFEOMBI S 55, ECH D,
RIGEB T DL DIERHCEFTLC 2003 T b
5. B, REDIROBEIL, IEHC bR
HEEYRIFTZ Lo Affcabh g,

D. Buscopan DREEHI-RIFTHE

BRIZBEHL T, REWEOIEMELHE T HEHF D 1
“2& LT, Buscopan OREHEINCEITTHEI O
TEBRULHIYET ERAIZ4BTHST, 2O,
#ix Tab. 4 KIGHML TH%. XM Kymography
W&, BHD lec HEH, 5 LI I0PHBITF %,

EF 1R 202 Flid, KHOREMBEH EE
Zabh, fEFRERES S CHCRET 5, B

/ Shadow was insufficient
— Shadow did not appear

RIS TEELRY, REZLRCES THERL K
REHE IR, FEEERIRAESTD LA
% (Fig. 3). I 3 @R\\Th, oic b OEBIEHS
RHbh3. O, BEEREEPCREOINMEE
CREE2H Lok, BHOEHNIER
L, (8 1HDORMII2~23F 1@ L) B
DIRFEHEDE { 72T\ 5. Buscopan OEENEM
CELL BLbh 5D EENDS.

iz, fEF] 4 ORI, Buscopan B, R
BTEBOHETHL0LLbNS. L, BH0EH
BELTWS.,

E. XB-kREE

UHE DM L 5 CREL EOKSHERITKRYS
ERDOWTERLU TR EfliE, RESBREO
BAREC RS KBE 46, REOESEECERT
HRBKREETHTHS.

1. K B

KRGI4 5. KBEOREL, +v s BREE 14
(AR, REEAKOVERBORERERE LA,
REEBMOERERE 201 CH 5. BEMERORLE
FEORBABII ATIE IR 2% bR, £RE
ROERIL 8 FRIST OEFTHOT, KEEOES
g, KEOBEIZWTHhd D-E ThHb, REIT
2L EETHS,
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Tab. 4. Values of factors of movement of the upper
urinary tracts before and after intramuscular
injection of lcc Buscopan (23"exposure)
No. Side Before Injection 5 minutes after 10 minutes after
of | Pat. [Disease |experi-| Site infection injection
case mented|
f v 7 ¢ f v 7 - f v 7 ¢
after
left R.P 1 SN S| S =
1 |T.T.uretero 1 L
litho- U 1~2 [1.75/0.59'5.48 o |/ 0,/
tomy | |
4~5 1
1 |R.P |small |/ (0.053.50 1 |/ |0.19 / |small |, 2
left |(diseas- wave wave 0-06
ed) U | [2-070.743.29) 0 | / | =0 A K I
2 I ’M‘ renal ............................................................................................................................. e S
stone . R.P 1 2.07/0.24|3.9 1 2.36| 0.32] 1.6 2 2.36{8:6 2.9
U 1 |2.29(1.0 3.8 | 1 |2.36/0.43] 2.2/ 1 1.78;03’6 /
| o
after (d'I R.P 2 1.300.0811.51 1 / 10.084.2
left | %y U 1 |1.770.452.3 /0.7 0.3 |a.19
s | H haretero oo LT N R RO I
litho- R.P 3 1.78C.26{2.0 1~2 1.59!0.193.6
r
t
omy U 3 1.78i1.0 411 1 {1.44l1.0 3.7
2
R.P. | small | — o / / V07
. 1 wave 0.5
right U 2 | /als 1 {178 0 3.7
4 |T.S.lureteralj------—--rs---mmereemeened s mau ........................................................................ 1'0 ----------
stone r R.P | shadow obscure same as before
(diseas- injection
ed) U
R.P. Renal pelvis f Frequency of contraction in 23 second

U Ureter

WThOEFCI TS, BB, WX
Kymography 23T T\ e\, #E D Kymogra-
phy %, REHOBEREHMLHLOFME, 34
(44D T 12 AR, 16T38» Acfbh
k. ZOBRROEOHD FFREOEROZERFICD
WTL Tab. 5 KHEF 520 TH 5. BE O X &
Kymography MfTeci, HERREOERNL, R
BRUIDRBIC S 0B ERTH D, COBICLE
YO L, EREREECMERIELEZTT,
WHEDOREIHVFERBETT A2 LTHB. b, LR
REEDEENEBNLIEF DI ETT 5D TH BH, I
MPUNE I BDTHB. SV ULLMAD TR N R
W, ERER? LERERNS LM, D-ER
BEOKBE T, REFEREBEYREL TR L%

17 AR T, FRREOENIZED LT
4 X# Kymogram D TERWKIZBUIE R &

L &Mt R T RBECRE VD0 TH 5.

iz, B 20X 5Kk, BEIK hyperkinesia O
FDHLRBHDLH BN, FORFEIFT S Wiho -
EACKE TS, RELE{EETHIOL, £0&E
BLABETHHE LREETREILTHS. h
13, REOEBNBEERGOERD impuls BFT
T, FhArLEGRNCHRAT A LETTHIOTHD
T, BEEMIEILHER, RE~D impuls A3/
XL, FORERIBRCEL L CREES LEBICL
PHObhWbDLEXD. TOHROXHKE Kymo-
gram AT, BREROWRE LI IREES L INE
BT 582 NE, p0BEELIBEI R B LB



Tab. 5 Values of factors of movement of the upper urinary tracts

in hydronephrosis after operation

gril%e First kymogram Second kymogram
No. [Name .
of of Grade Operation Site . Time Time elapsed Time
of done Time elapsed
case | Pat. exposed after exposed
Hydro- after to f v ? ¢ operation to f v ? ¢
nephrosis operation X.ray (Grade) X.ray
r R.P. 1 /s ooz / 3~41| / 0.1 |1.46
Renal bisection 1 month 20 sec 2.5 months 23 sec
D U 1~0 /s 0.4 4.1 b S5~612.75|0.47 | 1.5
e PSR AU R AU U S AN R A N €0 N N IS S DR B
1 R.P. 1 / |o.08| / 1 month and 1 | 2.95]|0.16 | 3.10
Renal bisection 10 days 23 sec 1 week 23 sec
C~D U =0 7 |0 7 1 |2.95|0.21|2.38
D)
I Lget‘é‘;gllilgé;’é‘g' R.P. 3~4 | 0.76 6~7| / |0.02]0.5
2 |T.M. Y 8 months 12 sec |small 14 months 12 sec
E by ureteral U 1 v 0.18 v i~o0| 0.18 Y
stricture) ~Q ~Q
(D)
1 R.P. o 0 e 1 /2.8 |0.02]2.0
Nephrostomy 1 week 12 sec 1 month 12 sec
E U 0 / 0 / 0 — {0 /
3 N. I IS R R * ..................................................................................................................................................................................................... *
Reoperation |R.P. 2 weeks 1 1.78 | 0.06 | 1.82 7.5 months 2 1.75 | 0.29 | 3.28
(Plasty of renal (2 months after | 23 sec after plasty 23 sec
pelvis) 4] nephrostomy) 1~22.3510.29 | 2.8 1I~0| / |0.03| /
(A-B)
1
1 P R.P. / 0.07 | 2.74 1 / 0.13 | 1.24
4 IT.A Pelvu{:rteteral 17 days 6 sec smzllll 8 months 6 sec
E plasty U emat| - | 001 / 1 | / |oo1| /
(E-D)
R.P. : Renal pelvis
U : Ureter

f : Frequency of contraction

8.6
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5. BME T ABRELOREITESFI 1, 2, 40
3PICIRFRN LD b BEHCHD N DT H D
T, X# Kymogram W{SHIER A Licho
e b & TE DR ZRIIG U RIE# 2S5 2 L HIk+
BONREICBT L ¥WED. X#H Kymogram i
AR LER X S ERREOERNC X 2oTh,
RIEHEBNISBHIWEL DD TH S,

b 4 BIOE DBROREEBDHEBIZ O\ T Ik
Tab. 5 2B L0, s DEFTOVTNE Ih
HBEMZ X 5.

EFI1 (Fig. 4) 1%, +v s BRER» B9
IDOTRELLDDOTH %, ME DX #HKymography
BEC 1 A~1 2 AERAT S E (ARIk 4 itk 2
HAEROLH A 1B BE - REKCESOREMN
DO, EEEREELIEHILEFREBCRST
WA, RO K TIRIRETDRIREE v 2 7
W, BEIOBENL, AHTIRE LA hyperkinetic &
£ DT 5b. BEREWZ 21T, BREBSORERLED
T, REEENDEHIHAN TR ETHBH. MR
BB ChicfEotHEI L.

EF 213, RERBMOBEOVIEME, T OR
BERAERHELUERNTH B, Likai 0Tk b RE
BIITACBREIRTE ST, 8 » FEDX# Kymo-
gram &i¥, BRINAR B KEVED LR D
KX CEFOEIITRTH ok, Fic4» AL,
#B1E2» A0XH Kymogram &b FIRRKES)
DIREIZEL WSO HL, BleofdicwD
THOT, FEHRENREINTWHDTHD. XK
BEREEREREE TIL, T OMICETOBERIEERENFE
HIhT5.

63 (Fig. 5) 13, 237 OLTF B} BIRERA
BOEREBEBEEC X AKBFETHS. £TBEN
PEGEREROBRER K. Hitk 1 EROMEOX
# Kymogram i3 HRRBICERY 2 FDed
DM, ikl oy AT, BRCERD CECEHE
B bR B X dciofe. HL, RECIIEKRE
LCEBZS bR, &2 TRAR, RELZETN
Iz von Lichtenbrg RORHM LT, BEIER
BB Ro = it LcPT, 0 2 BRic, BhOEH
BELERLLAECHEL, B ERIEL TRE
CZRIOERMBEND L 5 isote, BRIRERIUM
7 7 BB, BEOM/N LI OEBNIEIR
BmL, EBo& factor X AFFHOMECHE L. X
BEOCRE L - BHEE S 7R & OBICIMRIE © 8ok R
L, BMECRE D, ORACERRIEHT 5 X
Srigote.

TG 41k, 8FDOLFORERMMOBEEREER X
LERMIKBETH 5. BhRERUMEZLITBE B
WEO X #H Kymogram [TIIBEBI>HBRR & &
BE, #t48 » AREDTHARLEBILOLFKELRL
Tz L LBEROIMERIISD L 8L (0.07
—0.13), IRHHEIIEHL T\ 5 (2.74sec—1.24sec).
BL, RECIIEBTNEIRE o, BRI, W
BIEMECHotont, Hitk8 » By, BHREBERiR
MR LT, 10 CRRGHH Ih 2B ERE
L.

CHEET DI, ZO4BORRNL X, #HTET
DX H Kymogram ICEBIOFRA Lz bhitn X 5
7, WERMEREOEALKBETS, REBEE DK
EHIT, BROEMIALY IHREL, KEEIMG
NLIBBDOTHBHE, HEIOIRREHROEEH ER
THD0HETHT L SBREOFRELHET 2Edh
i btz ErAmbh G, REDEENIBERDHE
BC X % impuls AMEEIN TR 530T, &
HOEBDRBCONTIREEB LIBEEL 7t 5. %
7z, REOESNM Kymogram B LEN 255 T
%, BFL RO EHIRED S OBRH A RERICESE
TRTCNBLXBRLRW DB L35,

2. IKEIKRELE

76 (Of) COWTORFELET APkl
KEORED C, D, E B4xThH, REZT ilm L
ORFEM 1~2.5cm, Bt dDIXEFDO 1 HTHE R
3dem RETAHRECIRL T3, —RICREIR
MR TH B 1D BEBEBCEL T TOLEMNEL L
ERefiE Ih 5. KEKIREDORERIL, REE
HITRE B OBRRYEOMREERE (641 8D XK
UL L B EREORE TmOBETLTH 5.

D DEFO, FHRETEIC T 5 LEREER D
JREBIL Tab. 6 KB AHMLTHAB. MATOXHR
Kymogram TkL 48] (54 GEF 274, fEF3,
5,7) TRELEREOEINIME 0BT hE
2z, 36 (44 ESIL, 4, FEH 6 FMHED i
BT BB T S AGEEI D% factor DEIZERE
CEIBLIDIEAENCES. OB, EBIRGEE
RIEHITEE S SR, [ERET/D 2 <
(0.25~0.02) > TWBDTH5BH. HEF4,6D2
# 3 fliciy hyperkinesia H@DLIR TS, B
Bz 4f (50D kL, 3461 (44D THERLT
8BH, KEOBENKT, HBREEBDOEZDOM
3 OREGHMAEREE L AKX WEAND B, HTLR
DEunxions 2k, BIXEER 6, 7 ORER K
LCaIEHAEDNRS.
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Tab. 6. Values of factors of movement of the upper urimary tracts
in hydronephrosis and hydroureter before and after operation
Side Before operation After operation
and
No. |Name| Grade : I. Time|
of of of Site | Time %I;‘?gi;%% elapsed| Time
case | Pat. |Hydro- exposed Renal | P after |exposed
nephro- to £l 2| 7| ¢ tunction op. to f|o
sis X-ray (Grade | X-ray
: of Hy.)
i
r |[R.P. ol— 0 /| vpy* Uretero- 1 |/
1 (K.S. 6 sec 15min vesical 3 weeks] & sec !
D U 11.830.15 / (=) neostomy o~11 /
? > i
]
¥ R P & sec =0|/ |=0 |/ Zgﬁpg_)Nephrostomy 5 weeks 23 sec ! ! 7
O VU0 S S N A 38 ot S A N N (BO). LLJ1.0s
1 [R.P. 0| —l=0i/ ! 1 l3.21
6 sec V4 ” V4 ” l
E | U o/ |2y~ 1o
; (B-C) |
vpy
r |R.P. ol=1 ol /o mm | Nepbrostomy
3 |T.O. - 12 sec = Ure’?eli'((i)vesi-
c U =0 |/ |=0| /20 rréf)E cal Neostomy
1 R.P. 3 |2.750.59]1.92| vpy . 2 I3.41
4 H.T. . y |1z s 30 néin) gfe;gg}gf;y 2 weeks| 12 sec .
2 0.14) = ~22.8
(9]
T R.P. o~1| ./ 0.1C ~ | vpY 1~0 /
5 |S.1. 6 sec 0 20 min ” 2 weeks| 12 sec
D U o/ 0.2l 7 (-~ 1~0 /
i : ©
r R.P. 4 |1.78/0.07|1.67| vpy 3~~42.36
23 sec 45 min . |5 weeks| 23 sec
D U 3~41.780.25| / (+) Uﬁeter""e‘s*' 3 |1.04
_________________ cal neostomy (B)
6 M.K T . and
1 |R.P. 4 1.440.02]1.5 g‘;phmsw' 2 0.54
23 sec ” ” ”
D u 4~51.21|0.051.5 1 |1.78
(B)
r IR.P. S /=0 7| ICT* Uretero-
7 IT.I. 6 sec 10 min uretero
Cc U /S| A l=0 s (—)| anastomosis
r (R.P. - 1~Q /
Ureterovesi-
S.H. b U cal neostomy/|¢ Weeks| 12 sec i/
©

f : Frequency of contraction

*vpy : Intravenous pyelography

*ICT : Indigo carmine test
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| II. Time III.Time Ultimate renal
! elap. Timed elap. Time function
after |expose after exposed Time elapsed
7 ¢ opera- to flo| v opera- to floelr ¢ (after operation)
tion X-ray | tion X-ray
(Grade) i (Grade)
0.09| / vpy 15 min(—)
ICT 29 min(+)
o.08| / (3weeks)
Reoperated [
(Ureterovesical neostomy) ’
~7 vpy 60 min(—)
0.045.6 14 weeks| . .. |1 2}3.390.132.0 5 months| o oo | 1| 7 0.22 / [CT ¢ min(—)
o.71s.6 1 (B) I ... 1.11.100.2803.650 (D) | 1 2.1.730.5 l6.94' (8 months)
0.022.0 o |/ ‘#o 3.3 =0\ /| /|7
” Vi ‘ V4 V4 vpy 60 min(—)
1.0 |3.52] 1 |1.470.223.3 1~0|3.5 |0.24]6.39
(D) ’ | (D-E) (8 months)
4 1 12.35/0.14/2.0 l 6 months ? NSNS
months| 23 sec (fistula 20 sec vpy 7 min(#})
1 [0.581.0 |3.47| closed) 1 |0.82/0.25/3.33 ‘
(A) (B) (12 months)
0.66|1.92 .
vpy 7 min(-)
0.4/ ICT 27 min(+)
(2 weeks)
0.14(1.92|1.5 1 7 10.26/1.82 .
months| 23 sec vpy 7 min(+)-
0.05| / 1 [0.710.7 13.28
© (8.5 months)
0.2 2.0
ICT 14 min(H#)
0.1312.0
L (5 weeks)
0.234.79
ICT 14 min(H)
1.0 13.29
(5 weeks)
{
1.5 . S| S =0 s VSN S NS 7 VP 40 min(=)
months| 6 sec 6 months| 6 sec | ICT 10 min(—)
/| 7/ lo.og i1~2| / [0.13| /| (9 months)
@) A 1
0.08 /|2 /| 7/ o1 / VSN .
months| 12 sec 9 months| 12 sec vpy 7 min(#)
0.04 / 1 [2.30.2 2.5 1 [3.2[0.432.4
© (B) (16 months)
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WL LT, 4B 4y, REBMEHY AN
R e, FINREOBVAFROLE
v, 3405 i, B BT L THRICIRE TN
FYERETS CGEF2) 2, BIXEERHTL TR
B BV ERSE GEMIB, fERI6) L.

HEOBE - REEHOWRRORE, TOFMERRK
BEATHD. Hitk, X& Kymogram kHiik, 3
# (3@ (EH4,5, 6 LR TRRFLIEEY
(Fig. 6, 7), 3% (44D GGEFI 27, 3, 6 HHD
XA D ORIEN L SRS (Fig. 8). Hlb, 541
(74 ; 85 %70%) Tk, LMREESNIMINCLT
HTENRERRES R TWS., LirL, o246
(2 CEFIL, 7) R ERL HBREER DR
BEERL T DA bT, fEH 1 TR 3BT
DUAEBETERL TR D, EH7 CIIHEI» A
CESHFEIBRIN B, BRBEEELXTTO>TARS
LBOEHEIALhG. BB IO 24T, ZO
B X 2 OREA R SR BIGRE v

MO LIMREEB DREOPNCRD bhic B
D58 (7TH) OBEENLDWXBIELIRDORTSD
%. Mo X#H Kymogram T HEBREOERN K
BRI BEES (FERI 4,5, 6 D4fD 12,
FH O FRRBED OWEITLTRIFTHOC, itk
2~ 6 BTHCRAINEEEND Y, BCBER - RE
BEDAE AT 5 2 LA HD. TR TK
B OKREIMENL, BEEIRFES. BB
OOIMER 5 (Fig. 6) THOT, MACRBEELETD
R LB EINBEBRIER R Sh A2REDCDR
EOKE - KREEN, Wk 2 B CERRECHET
L, 6BHECIMEREBGERT/NE (0.71cm/sec)
HIRMEEE0.7, INMEH 3.28sec &\~ 5 EHATLEENIRE
ML, 87 BEBIL, MEIEEL TLIBRE
iz E A ETEEREBRE L. HEiX#H Kymogram
FEBE - REOEHNEBRTHHHBUL R EED
TWER GEF 2, 3D 3D Th, BHRFMTHEEL
T, FEREOEBDKEOBINP VLD LILEL
T, Bl AT ORI« FECH BER 2 L 6 &
BRETH L, HERULBAKT, HOESD
ER L0 ENE2HCHED A HEE It EH)
DIRERFE LB B Lavbd B, EM 3 OREILXH
Kymography TEIFL AfECRRETELV-3D &I
27w, Ak 1EO X RIFBIERE R OBER L
R bZiud, BRENFH CTARHRILKBOKREYL
ZT\BHDTHA, Tab. 6 O TR H T -DRE
DIKE - KREFWCIR TR, HEOBRAES Lk
T EMRBEOERID X S IRET 5 & & A EBEIITR &

hTn5.

B DOKEKREEDOME, EMRBEEDEE DK
B, FHFEARCCBERTZZ L5 T
fevs. 2 (Fig. 8) Wit C, BEMERZ—BEEE
DRFILRERFE L, B TEAOREBMEY
SifFERfToM 5 # BERIY, bERETER - ML
CHEUHEL, EHTRE A LERREDR ko
fo. KE T, FEFARBRCHBREREE >R L /= atonic
bladder K REDOFYIEH T icDTH>T, Bt
REFRBRLIERL, FHFEROTHEEOERELR
R OEBITAEIBRER DRI h O b DR E
Ex 5. BEFTERTY, REMRAWEROFHRN
DEBIIRF TRV, ZhXFAFHETCIWET
BREHCRBLAD L, UMARREGES INRRECINS
Tieked EBbh 5.

ENIERANSDZ L TIED B0, ERGIREY R
LR EERNEROKE KREET, X#& Kymo-
graphy X DOTEFDOEBIDIREAEED LRI X
5 0B AT L BERENTFHRC XL o TKEKREEL T
fe - BEERIC ICIRELB R 0THB. EL, 6T
T HRRBOEBNRELUTHRL TV E2nE SR E
D film THEDHBZ ECTEENHOT, —&
ETEBHOMREHZ-BERILEE © X & Kymo-
graphy IO TRAET N VL O E I 1% RD
FuFi ey, Tab. 6 DIEHI 5 OHFRTDIED » ¥
THRRE LAEERL, RACKELE film X bBi
BFTHOT, EHNL{EHRL T3 DTk
T EHEER NS, Fig. 6, a;, a X, DX
RELTfH2otFkAxD Kymogram TH5., Fic,
WD MR OEEREIC BT 2R R DM, 4
ELYEDZEILEL VS RFEOBRELUTILD
TTFEhtudinbiny EF2%2R5 L, BHREHE
MBEHOI BB L REOES L FrB R
Y, COBRACEGL TRARKETSLOTH
B EAHB. MACEBROBEMCRD b HKEK
RETIE, BREFNFHROBREILINC BIF TH
5.
F. BRHEOREDOES
IRBEIZKE - KRFECH Ui ot BE#E O
BEREREOEYEF L 46 (54) @ounTh~<
%, FORFE Tab. 7 T TH 5. FHFEHO
EM1, 2, 3R Fh Tab. 6 FOEM2, 3 RO
Tab. 5 hDERF 3 LA—TH 5.

R 1, 218, KEKREE, E63, 413KBFED
R TCRFWCRFEII WThoEFMcsWTD, fF
HOBH - REOHIECKT Sh Bicik 58Uk
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Tab. 7. Values of factors of movement of the upper urinary tracts before

and after nephrostomy in hydronephrosis and hydroureter

Movement of renal pelvis and ureter
Side
and Before nephrostomy After nephrostomy
e [Nor| Grade | gy |
case | Pat of Time | Time | Time
* thydron- exposed f » ’ ¢ |elapsed| expo- 7
pehrosis to after | sured vir,¢
X-ray i op. to X-ray
|
T R.P. 0 7/ =0 7/ 1 / 0.04/5.6
6 sec 5 weeks! 23 sec
D U =0 / =0 7/ (B-C 1 11.04/0.71i5.6
LN e b L LGB i)"wmwmmmwmwmmmw ........
1 R.P o | — |=0 7 1 |3.21/0.02/2.0
6 sec 5 weeks| 23 sec
E U 0 /=0 / 1 |-0.491.0 |3.52
(B-C)
T R.P. 0 — o] / 4 1 |2.35/0.14/2.0
2 {T.O 12 sec months| 23 sec
C U =0 7/ =0 / 1 10.58|1.0 [3.47
;9]
|
1 RJPJ 0 / 0 / 1 2.8 0.02/2.0
3 IN.I | 12 sec 4 weeks| 12 sec
E U 0 s 0 / o —p /
(C-D)
r R.P. o | / o | / |4 ;ﬁ% / lo.o2l
4 |T.M 12 sec months
Cc U 0 /S 0 / © S NS 7

ChasT, EHos factors (XEHIHRLL
BEME, fEH 40 1 FITERCERIGESDRE
PADIICEE T, RETHE INRHOOTED
WEARECTHS. o3 (44D T, HE4E~
45 BOBBITI\NT, HRRBERONL Y B
BREEEL T 5. &0, BEEBOREI RS
BETHDH, REEBHOWREIIELLY. FRER
3T, RERBMOBIEOROTES, X&R
Kymography & X 2REHMCIIALBTHHTH 2
<, RECBATBREND\ e, ERREED
P film Rl X iedofch, o 3T, R
BEENLRE~HBCRALBIRELSHDTH
T, TOL b ieBAy, B bR O shor-
tout ZAHETWTH, RELHENTERRELR
Tz, BER X oT EMRBIEOIEL T S
Litie, BOBEOEBOWRE L IFEGL T
gL X GEBRRETHLOTHHZ LHALIRD
DTH5.

% E
KBKREER, 1 OVBEOEALLDT

b, FRECRERERMOTWTS, TORHA
7 AROBEEEE T HBREINNET 2 F
ELTEERBFREYRTcrrBEBAOLIELE
EBTAHTH O, UBREOHKE, MEEOEK
TN DS THELRTH 5. KBESBE
MR B e TR T D E R R
FTHOR B LIDWTHRBRED O LLEFM
REERSB. AL ORBRAIET L. L
»L, BEMCXoT—BRIFRERE - PR
OB L KEED, RCBEELHAUTK
FrRECERELD 5L, KEXBRLER
GERFoEfT s b enbTER I N
3. chik, EMFESATH R HBRTE
M7 B BRE M O EBEE s+ RE SR
WhB kB kbbb, ERfiFr, K
LB FE KR O KERE LD b0k |k
7 R BB BRI R 0 JRA B R e 7D
T, EEER A TACREL R dic
RO RREE L LTRIBE LD an
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%>, Tab. 6 ROEF2EOHTHY, E
B3t rofERAnstbhs. BEOB ALK
3, BRENCRERIEM & L ORBHE 2 16 5#
RALTHIRBBEACKRIZOTHDT, BH
HAF % 7 5 2B X AR 2 BB & BERE TR
B, Ehikic, WATCiEER L & B IRIEEE
OEBAMBRIKE LB LCER, BRFHIn
BREOBEYMS c Lk, BRI
OB CET BB REWLITTHS.

CHMEBEATRBBKE KREECHT S
FRREOERAYITEL, HBRFNCKRE
BEZREYEN L T3FMRICET 5L 0K
BERELBFFELEZDTH S, chCRFAIXK
B FRBEOLERIRT 2008 FE LW
# 2T film BEHRX o X#H Kymography i
L OHFEETOR.

RECEYHBATHRE, REBCRLTOR
AR B Lo CTREEOINEEYEREL, ch
DNEYEBROERY RT3 BATH 5. E
E R R catheter @A LR T IcX
# Kymography #1475 &, catheter o ki
FRLEE cm KEDT, *OLTORED
#45 e hyperkinesia 4 bh sz &, RE
HEEETREREERYER L TVWRBB I
BORENTEEEI VL ADNEEHRA O &
s, REEHORS ¥ 9 v. rubber
catheter #FEAL Tk &, *0o%EHmI b L
WoRKE (RE BHER kX#H Kymogram
B hyperkinesia #4352 ¢ %45
BEBLREZ., LaL, ik EERERE 2 4
FEHEOREIESOTWAREDC L THOT,
Fc RECEBLIEYR LB, L A
it L oo T, RYEBc+45 7% hyper-
kinesia AEIA LN B D TR\, T
KRBKREELHEAT IR L R B5DTH B,
— Ao T, REVIKET 5o TE2D
WA WHT s aBRoFrdbabhns
ZETHBA, LrL, HEORE L EBHE
OBREICRLTLLHABMEROS 5 b DTk
Vv, BREORBORE L EBMORNMES
THERTHOESDS, ccedbBFLHERE
BROS2bDTRAWT LRALOERMD

HrzeThs,

Buscopan 37 5 RE O KIS 3B AZER
B55, ZRLMEERYETIHA0L R
weo bk, Kymogram it X {#EHan 5. %
LT, BELAREACLS, BfloLH
REBEBL S50 BT & BAbRERE
W,

T, KBRKREECOWTHE B, RED
WL ERAR, BERAcRERE - #REER
50, BFEROFEBIEDLELT, BELD-E
BaThy, FRBEBDOFREHAS 0 L\
SIREET, chbd2—FEL TR UE.

%®T, REOEE Rk, KEEDCHOBELH
5¢, wihd D-E BEABLFEER L
* FHEBEDKBETCHOT, RELCEORA
B RWbOHE L, BRBECRBENE
{ER7DEATH2HDEEBINS. Lk
20T, REBORELZHNE LEFHEL Y
BLAksfFomE D X% Kymography ik
o, BROEHRBEHF CHsrBkchn
ARD LRV, HbIEL B R ORI &
DTEWEANSEDRELTH O, EEOM
¥udlw, B%bsc i, BROEHOKS
Rl T, EER3REFREDEZHD
FEBLErBR R E2EDRNWT & TH 5.
BRom<, RACKRL LBEROEFH LR
FeAanERECHTRERLTEH LA DNR B X
SEhBDTHDT, chboz ik, RED
BB E»S50EE O impuls BAETH
2T, FOWEBFLEOE FREESCKBT B
CLEPEHLDLWLBTESLD. DD
KREOEBRHMBE T, BHENcR
Bt bR MORE D 2 b DR AN
CRHENBDOTHoT, X# Kymogram
CEBNEHCHEN WAL WO TSI LD
EHEREHNEETHSERBLAVWT LM
50TH5.

REBEEREOFNER, RO M & &
FERT, BRREEY AvET2BRORB
ARODOBVKEE TR, FRREKESHORER
B, it 2» ATohd Bz oBOREN
WHbhsd, REOERL ZERRMEOKEE
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T, BREEESRWE K, ko HREEKE
BOMERBEEEKEECHL GB2E LT
WBS, ROARZHUTEBYBEL TS5
TAEREREBREL R T OEL B & 2b
»5.

Ric, RETHOBEBEECFET 5 KEK
REE IR OWTEERLLS MiTo X H
Kymogram itz @ 5% 4 fil ¢k, L#MEK
OIROBE R (BERE RE0ESHILIE
EAEHRELBbhY, 1HTRBR
REBINETRINES, RECRLEHL S
fehofe. O D4l (44%) Tk, EEHr
EindsdsenRvwi, BEREOER I
DI BN TWSE., 2O, REONHER
ZHCHED LT B0, EEMEWEE RIFEE
RIEFLEDLRRWOTHB. chix, RERE
REBC L 2IREEBOHFT,» S, K& - KR
BT REDEBEREEIE(LEL T
Oicwnenw?d Kill oL L {—HKLAEFR
Td 5. 24Tk hyperkinesia + 5% bh
T3,

e X #% Kymography wC&®& - RE
CEBORERL Tnies 04 Tk, ERRE
DIROBE AL DEATW T, REREE
EFBETERNE T oMED LIRREOES R,
2E~1HATELSKKELTED, FofHEx
OEMMREZ2THWS., ThIEEEL T EBR
BOMRAFEL, BHEIHETIL TV 5.
BBk b 50, e EIREOES
NEB e 20BRIEE AL SEbhinok
54 (Tab. 6 FfEH2,3,5,7) OffED
BRTHB. 05 [OMAOBBRIERKED
BEORL/PInoL 1A (C) ZHRWTR,
HroRETHok, ME4RSIADERK
fid 2BEFLEBHORELYRL TS, L
L, hicik, Mgfc EREES OB R
ThTwhkfhbo 4 fllicsd X vs < DR
B2ET 50 THOT, itk 2B TRRLHAE
EHUTEE R R WAHABIRIRERB T 528,
2~4 5 BROL X SR Wi EBRE N
»bhn s, Tab. 6 OBEF RTERIH) %
freZEThE, £ 0 % E clReiEhig, &

B A b bBICIRET 55, Blz—AK
BInteREXEFEBBEODDRINTEHD
T,MEL ~1.5ECBBERSET LD
Broenmbnrs. BL, thbD > biEM 2
DREEFZABUOELLL T 5325, chik
BB FMFEHORFRICL B DD LE R
5. Lb DEFTHRICREZET, RESME
R L R BRBERIBIET 5 & % OEB XKD T2
DEBHTRET ORI LhALNSD.
MATALRIREESHORD g0k LR D
5@ MmD 16 (Tab. 6, FEH 7) »fik
95 AEOTHREEB OB I RKEAS DI
B0l bFHFEORFORFThRADE
Tk BbHOTH 5.

Gregoir 12X # Kymogram %»K& KR
BEOHENSBY LB LTws. Ab,
X# Kymogram 1 E¥REOEE»+Hic
RN BIFHER, RIS OTH EMRE
CROBHZEILWOTEBE,L, KB - K
REFEL L TCOFMALETR N, F2, —
RroEgnlEL TWbL5 B2 5846 T
3, Pituiturin kK X o CES»HBE T 2B
BEENFHROBICE & 7t 5255, REOREE
AL OTCHERNERIDVWKE KREET
X, FBMREORERTAIEEC LD THW S0
b, BRENFEMROMNRL b IBRHENE
To5~gThs. LHRBEBOEFE DD
BREENFHEO FRICAKRSLEMrE5 L
WA 3 EERIBRNT W5, MidicihiE L e ERK
Ric R L CEBEARIL TWahE ShkR
RBcpTthkdsc b0 RERBEND
3. B - tB THEEEERc ETREOE
Fic Lo TRE LEREAERDb LIAKEES
ClohBo LEEEL, BEEERET LR
roTcBEZBoRTIONB LR B X T n
5. £bsR 1 EO film THREBDOBEAY
BELTWwsLRAbN5% 246 (Tab. 6 EH
2,5 ; Fig. 6) e L, HEDX#H Kymogra-
phy WSS bREKIRES L O
EROFELHEALZDOTH .

KB KREE KT 5 BREFNFRER,
Gregoir oM T5L 5, LBREESO
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BB b AER TR, FRFEILEY
biE, LERFARTHAE - EHtoRELRT
LOTH5. HbEERr, Gregoir FTEK X
NEFHOEDL L WEBMBETEA L T
BEZHCABEL TxoRBREDTHTOT
HBM, hitDBEWIEY b Ok DX 3K
BRETLEDOEREFRRELRLBSC L
DHB5OxEOk., LTHBL, BHE - RED
£ ¢ irreversible OREEORKE - KR
BERDPWLDTHDOT, —R L EMRED
REERE W B REEERREWEWICE
e, BELbCBRENFMLBET<EH0T
RAWEEZLD0TH L. RTBRENTH L
7oT, Hx 3BEEYE -, HROBBED T
B U TERHARBEINRLERD
EBEoZID ORI WL 3 KB BEMNRY G
TFT5e, Bho#/), BREOKRELHEES
T, BRET chctEo> TREOEE bIRRIE
T5H0TH2C, BEMUKBECHT 3K
LOFH b LA, REEHcLFEEY
Lxbz &n¥s,. Liexot, BEfE, B
BTR T 5 BRI © B %
ETE2ENFR2 B0 THS.

¥ B

D &b, K&, KREE 2T EHBR
BEHRCREDER % X% Kymography i Xk
DOTHREL, REEEOBREENTFHREDO LR
REBER) O IRECIRRE & BB FE L 7.

2) REHEAT, FREBOREETE 1
PR L TwW 3 BEc ik, BEHEBOEE - 1K
HHREBOBE L HRTHIELEEZ 5D
R, FHREBEONEREH CHT S,
BB O Bl SR~ Firk v, REY
BRI, B 2:8~1 7 ACERORBICE
R EETS.

3) RBHEBELD BKE
BEBEOZ L b,
4) Buscopan 2 X# Kymogram B
ERLB LS nREHEFERAYS0bT L
HLZOREOKRNMNCHBEAZER & 5. = @
B, BEIORBA,SEL, EHEREEL, B

KRE2WTh

KRELLBET 5, BEBHEREEREEYC
5006, ¥fEARBM O LHRBCESR
whbbh 5.

5) REEHR 2 BITEEOKEE TR,
REEREYBEN: LEFHthsBoR Wi
NEBEOEBRERTHS. REFCb I
BLCEBREB LS bR W. LaL, i
#%6HALEEWIRBWERUTHRAYBEET
28R, FERREBHOZERALRE LY S5 D

L, B BEREHEIREINHCLAR
By,
6) K& KREE TR, B2¥ B REES)

DELWETHE0, HEReREE»KED
NNe D BESRTWk., #E0FSKIk, RE
BEEREY HNL TH5FERERERRRFL
EBOWERXS 5. FiBEOBETH, LTLD
FRREESSNED WO TR, REOH
Mo EE~ 1 FEOBRENLETH 5.

D REDEBBRER S impulsic Lo
TELb00ML, BROEFOKEONR
EOEBE D IS L TRET 52 L xab
hi.

8) BEHKR, BHEOoEHRRERX LS50S
Y, RHEBELTWAREDEE Y b1
2-mETLD 3.

9 HEMRBwcRrS 0, FOESHOEMKT
BEABEPELTWBHEE T, EbrcBHEH
S eiel, BREOBELGE CTARVR
v, ETBREMCEIERY, ¥z 5 BB
B> onEE L.
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Kymogram of normal upper urinary
tracts.
b. Diagrams of ureteral contraction.
a. Distance of the fenster.
b. Distance of contracting figure in the
two conscscutive section.
h. Hight of contraction phase on the
film.
d. Diameter of the ureter in diastolic
phase.
d'. Diameter of the ureter in systolic
phase.

Fig. 1. a.

Fig. 2. Kymogram in ureteral calculus ({}).

(Case 1 in Tab. 3)

a. Before operation Proximal to the
stone, the ureter is dilated in some
extent, and movement is weak.

b. After operation : Movement of the
upper urinary tracts is restored.
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Fig. 3. Effect of Buscopan on the ure- Fig. 4. Kymogramsjin%bilateral renal calculi.
teral dynamics. (Case 1 in Tab. 4) (Case 1 in Tab. 5)
a. Before injection : Ureteral mo- a. Before operation.
vement is normal. b. After operation.

b. 10 minutes after intramuscu-
lar injection of Buscopan. Ure-
ter is dilated and relaxed.

a1

Fig. 5. Kymograms in hydronephrosis due to Fig. 6. Kymograms in hydronephrosis and ure-
stenosis at the ureteropelvic juncture. ter. (Case 5 in Tab. 6)
(Case 3 in Tab. 5) al. Before operation.
a. 1 week after nephrostomy. a2. Before operation (in repeated kymo-
b. 1 month after nephrostomy. gram, some movemet is caught on the
¢. 7.5 months after pyelo-ureteroplasty. film).
Movement of the ureter is remarkable b. 1.5 months after uretero-vesical neo-

restored. stomy.
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& 0.
2 & b ‘2- .
Fig. 7. Kymogrdshs:in: bilateral .hydronephrosis and hydroureter.

(Case 6 in Tab. 6)

a. Beforewpétation.

b. 5 weekswafter bilateral uretero-cystoneostomy.

a.

Fig. 8. Kymograms in bilateral hydronephrosis. (Case 2 in Tab. 6)
a. Before operation.
b. weeks after bilateral nephrostomy.
c. 4 weeks after bilateral uretero-cystoneostomy.
d. 5 months after bilateral uretero-cystoneostomy.
Once recovered by nephrostomy (b), but became worse again
due to incompetence of neostomized ureteral openings.





