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UROLOGICAL STUDIES ON PATIENTS WITH TRAUMATIC
SPINAL CORD INJURY

Part 1

: Clinical Observations and Neurological Investigations

Yoshikazu Ito

From the Department of Dermatology & Urology, Hiroshima University School of Medicine

(Director

: Prof. T. Kato, M. D.)

Examinations of various neurological tests and observations of the ways of urination were

performed in a total of 55 patients with traumatic spinal cord injury.

Depending upon the extent and localization of the lesion of the conus, which were deter-

mined by the results of such neurological tests as anal reflex, bulbocavernosus reflex and ice

water test, all the patients were classified into four groups :

motor neuron lesions.

plete lower motor neuron lesions. (4)

(1) 32 with complete upper

(2) 14 with incomplete upper motor neuron lesions. (3) 20 with com-

8 with incomplete lower motor neuron lesions.

Desire to void or so-called compensatory desire to void were well retained in all of the

patients with incomplete lesions but were absent in 17 out of 33 patients with complete lesions.

For the initiation of micturition, tapping the suprapubic area or manual suprapubic com-

pression were commonly used by the patients with upper motor lesions and abdominal pressure

or/and suprapubic compression by those with lower motor neuron lesions.

As a posture for urination, sitting or supine position was prefered by a majority of the

patients.

Incontinence (mostly stress incontinence) was present in 42 patients, 70.9 per cent of the

total, while no incontinence with voluntary control was proved to be present in 13 patients

who were mostly with incomplete lesions.

“Balanced bladder’” was noticed in 53 per cent of the complete lesion groups and ‘‘in-

balanced bladder’” in 33 per cent of the incomplete lesion groups,

The former was more

frequent in the neurogenic bladders of long duration for more than 4 years after injury and

the latter in those within 4 years.
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BT 1460 b 5 EREIER 50cc A ED DI\
B, RUELSEEREALTS, 7 100cc B

FOBREPRDCEO 1FH DMK,

c) bR L DB, 3EMERBL THRL
20% L\ DB DI ErELBT 26, THELHTI
B, TEeRETIT - TREICEx 1HIRRDL, LD
W FRIRSESLEED 1R 7THE9 7 ARR T DRI
R TEL T, 55.2% DERTH 5.
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smgamt | U FH ~
B E mre 35
- ~ 50cc] 3
52 ~100 2
~200
& fr 200cc~
18 - ~ 50cc 1
) ~100 2
~200 2
%5
fir 200cc~
~ 50cc 2
+
& ~100
-~ ~200 2
o
fir 200cc~
&
~50cc 1
"F
# ~100
o ~200
fr 200cc~
=15 BEREZR L FRBERK
SR \‘W ~ I~ |~ s
2 E aﬂ4$s¢t
~10% 1
E ~20 1
~30 2
5¢ ~40
fr ~50 1
B 509 ~
A ~10% 1
) T ~20 2
& ~30 1
~40 1
jiva ~50
509% ~
~10% 1
= ~20
- ~30 1
~40 2
= | & ~50
509~
=
~10% 1
B T ~20
~20
& ~40
fir ~50
50% ~

FHE—HEETHBEEEOWIRBHENNE F1#
®I4 BRIREEBBFER

% #®
1. BREBOBFICOWT

HROBFREBRC L DA LHREIRTH
5H, SBAERBROSVWITELINTWE, &
TRk, EFEERE, BPHERE & B
LIBIRIRE, NMENGRUCSEH, BBk
OB, HRES, WHEoEHHLORER
WAERC X 5 KEHEBI L 3h, *OHPR
RUHEI~Nesd o, BreooREPmRik B4
R (RIERE, MM, XE) oXExZ0T<
WhEINTHS.

ITHEB L OEBRGEXT, EFOHR
B EE I BE o BB ERE AR,
1 £ 1% Fearnsides (1917), Holmes (1933),
Munro(1963), Prather(1947), Stone (1950)
ZpH|eEND B4, Prather ODEEETT
% r, BH Spinal shock ORI D K5 —%F

£ 16

SPINAL CORD INJURY
{
SPINAL SHOCK

;
FIRST STAGE OF RECOVERY
ATONIC NEUROGENIC BLADDER

{
SECOND STAGE OF RECOVERY
AUTONOMOUS NEUROGENIC BLADDER

4
THIRD ST}GE OF EECOVERY
COMPLETE TRANSE- PARTIAL TRANSE-

CTION CTION

Ci—Tu Ci—S,

AUTOMATIC REFLEX VOLUNTARY

BLADDER NEUROGENIC

(USUALLY EFFICIENT) BLADDER
(COMPLETENESS OF

Tiz—Ls RECOVERY

DEPENDENT ON
? AUTOMATIC REFLEX EXTENT OF
BLADDER INJURY)
(INEFFICIENT
WITHOUT MANUAL
PRESSURE)

S1—S,

AUTONOMOUS

BLADDER

(CAPACITY VARIABLE)
POOR FUNCTION

(PRATHER = X %)
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O BHEEREEA) 2R CEEMBT
L, A HeiemEE T 528, T
BECTREEEBRZLIEELERVWETD
nTtwsd., RLohikd ¥ CEBORATH
T, FHAMBRERAEATR2CEE I
THBHO BEENTER I N 2L REINT
w5 (BZfh, 1956) C ORICERCEER
BorRTHY, ECEBBEERREO RN
RIREREOE 2 BRI Lo TR OKER
NSRS L, 4, BFE, HEBE0A
RIELTWB.
FRAZOZML, R ORCHEERED T
ERTHD, ToRFA—FITHREE X LOR
Bk oBl, FrBRBrRERE»RK
R RECEREN S LB LIELIE D
b, thbrZERECANEDEBOHREENR
ELBRBHNBRELLZREL T W, &
#, AHERCEEFSELRET 2F0KY)
THBHEHREL TN 5.

2. WHEFHKE

S SHERM A WTNOBFICE D2, LD
BEYMLACROERCEIEEZOHFER
CrOBEr X D FHEBENMLEHET 50T
B35, BERFRE 0L, BHEXIET 2%
EHT 2 ENBETH O X LN TELEBEH I
=S EEIFRITAIELRYNSS. Ll
- Hoss XII 5 SU8E V 2o EHEDE 11
Kaken 5 1 BHEE coRMIEEL TZL Ty
B, JHTHRRCEREHOT T T
i, HERREHAR (UBET~V) X0 E#r3
RERUTORE »OHERKL L THETS
b, WEEHFRE 0 ke U TARAFCES
InTWwao b LIELIERD, BIcRHFR
L0 FOEEEYINT O T KIHEE L LTHRRELT
ChRERESTWAELAED (1), XFHE
(1961) RHEHELVHFR L0, X530 EH0H
Brs b s HRHEE L HHOEMTIRT#
TN B, FOMICHEHES T QR EH
Té—kﬁﬁ@&@%%f&hca%%@ﬁﬁ
t&@,EK?%@&m,§E&E?%E®§
@&%?aﬁ%trwé.%h&,ﬁi%%m
Boktew i &+ 5 BITEALIC & B AR EHIB

ORFCH D> CTRAIERETEH % & < Bors
(1957), Comarr (1959) & A3iRAE3 % BRIEHE
A&, Ice water test %470 CHEERME
HELEREYTHORLBELTWS., FE
Ronemz TR BRELXRKCT 2.,

1) BLFIES e Efrtireplic, T
TR 9 Bl 5 FlicEEFBRARD bh
e, BHELUToRENcREV I A, &
ETEI7PBABBLALbDTS, EEEXAD
xIshote. RUEDRELHOMEH 1 HUTO
B TrERC KRS bhic.

2) BREMGRE ENTeR T2l
o bhitorRZ L, FHE2RFR(E) 2
FlakE, &ERHERED RO, (£)
o 2 Bl 10MaHER BB 3T 3R sE 120 E B A 4T
TREFROTFLBHLHEE IR B2, KK
g Th v BB L Bbh, &
BREBENN1IELAATHY, FRITITL
BRI 7t HREEME S B BIEHTH 0, fhD 1 F)
e 3EREART CERBEBA TS, TF
LB TR 1 AYBRELEARS ¥R D &
2, FRBCTREELTWA.

3) Ice water test LEfFEBTR2Hl%
B & 2Ol RE % Bo eh, TRTERFICRT
1, FROFECESRELFTOTOARBLE
FD 5 BEBR T, SARGERD bR
D, coTHBIEs DR, TORERTS
CH o TRROMBERG LN © A F T Ice
water test REHCHZEEbH D, Hix
R ERAES) RHEOFEC O W T
EExET 5. AT CHcEEREHIL
Hlrh 7 AR SRS bNiEVWbDRH S,
FTHARLETL, REFREBEHEINLLO
LR RS b ok, RUERES
BTRIHE FED BRI,

ok, [TFIRE, EREBMERSKRO Ice wa-
ter test ¥BEHRELCRL L, IR H R
L (1952) bHEDML, 27 0 EEFERT S
b, HERGICRIEMTOT2BHBEOHE R,
79 A BERBBL TV HEMNTHEERRD
Sihoic, REBMERE somatic, Ice
wﬁm%ﬁwiwwmmmfbémfﬁﬁﬁg
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CIoThFLd—HKLnWFnd %, Bzl
HERFlO LirseLBE T, REMERF»S 51
{53 Ice water test 237s b D 2
B, WEHRELBECRTH 56, TRATL
Hed 2o REB L. CofkRBER
I P BHIC X 5 bOnRHTHEB. KL
BAEL CIIFIR ST, EREMEN S Ice water
test & X B BB OHE R Bors, FHEH
oL RAMSEELFRLIBRERET
BBEELZD.

3. HERIRAE
DRE REX 20 T7H2RDAM 56

BHFEREERELED bk, oA
EHHRECOWTE, S (1960) RREWCE
FRELFATEOMBR I, HERMEIKI
BObhBLHELTWS., BENCES L
BRE2BEH T 36%, TEREH Tk 33.3
%, NERk ENELEHTH0X%, ENTTELE
#BT70%, THFE2BEE Y, TRTZELE
BTHBRR I RD bhic b |EL T35, HER
Flrk AT B T i622%, TR TI140
BRAONIz, hEAELF TRLplc RESI
REERERS ok, EE, HELLBELC
WAL, FERMBBER R BRI 2 BE L T
T5Fwckot, FBREERERZE2BE
T EBHLNTL 530 THELELD. &K
LELSSREERED Vv b O ni5E2 B33
FARITHIRD KRB TEI P A BBLTHRE
CREEREL b WESN S 5. chicX
L, RE@HREBENFEHCRE 220 UAE
HRELZEERI0 AR TRAL EF 4 E5%®
L7z, FrEBfEMRE L LCOREREL SR
ThHaH, B CRFCEERECRETY &
50202 <, BlWEHE2FL 5 E Fl 2 %
W TEREHELLT O BE 6 < T IR MK,
EHREZH2 55008800k, chbR
ERR BRI S A T8, B 1955)
R O ErOoEELATEEE TR, Bfo
PEERE G EBRE DEEIR TV 5 02—
Kchs. RETA T, BB ORI,
BEREL TR WA AERRS S 20 5ER
T, ThERBRL<BEEEoOTVW s EE» SR

LRk ls2b02ELbRS. L LE
N, Vil X v b oBEE Clc o2 50
ROFBGERIEIhTWBC LK % »
b, BALDHICBWTRHBSELIHEEL
T3, LT ORISR & HFEHEO HARE

LB bdlenb, e L EEER
¥ TR BRERIC Lo TR, EmTEe
EH, EHE 550 AE0BEERM RS
FTroEbPLLEVEREL TS, BRABID
BEDHCERT HEFARE Abhi.

2) HERFEO AL HPBLBRIRRIBE A 57 Bk
BB T2 B & 01960, HEAL 7 4,
HRIEARL156], AMEAAL166I TH Dk L |EL
TWaA, HEf T, LA 8E 55,
KCERAML 2 %\, BAENTRERER ST A
WA, GHERE T LR OEBEE S 54K
BABL THER T % D 3%\,

3 HERFGE E& LCTFEEMIT, FE,
BESe roT, chb®xBEL CHRYF2
TWwW3A, RS EER X 555, FHEi
LR O OB EECREEY 5L 560
#930% L 5T, HERKH, BE,FEA
ExRGEAT 5 b 065FF146 T L R TR
FLRLCRoN, BEXRFERR R LM
Ik 5EMRTBIHD, ChxTcRbhiz
HEL TS, BBREI T LB TIEEMT
REZRICFEEZMZ 5ERE WD, ThiZK
LTRRRIEE, TREFECL 301850
BRCd 5. B 2455 A0KBbhbb
L¥ZEERORBEEIARTESO D RECA
REORERAEHB LB RS 6 BHEEN T
FELBED 1 H2E 5.

) RERZE ReBrowTHErxOHEE N
& %55, Bors (1957) 1 5%, B+, 1) preci-
pitous micturition, 2) reflex micturition,
3) stress incontinence, 4) overflow incon-
tinence or ishuria paradoxa, 5) incon-
tinence of nonresistance k4%, * Robert

Bing (1953) niBEMA Bc SHE L TR HH
FRIOEOBEOH G R, FBHUYERES
aktive Inkontinenz, RSB EEFREROE
FEOBEE, EEREE passive Inkontinenz
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CEHERURREEFNEILLT W B, KT
w, He (1951 &, 4%, B1% 1) 24R4%
2, 2) BNHREE CEDHMNEBN, BRE
BEftic s bh B8, 3) stress or partial
incontinence, RBBLIRIT 15T RE D &K Bk
L350, HENHOBRETOAKRE XD
MEEORIR CES RE, 4) HERUERERC
AT NERT5. 4%k kB 5305 stress
incontinence 2 HEH DO EBREL T3
2, HBRBITRAREN S5 dDT70.9% 155,
HITZLBHTREROD ML ELONL R &
#5136+ 2 4, stress incontinence & B3
hadONRTH, TRRKAENR16, o 36
REE O HREN D 5 3B Mk B EIHER T4t
HBELEVESTH . TRELE T, 206
PELRRE2 0TS, FRERLELBDL
n5bDH 74, stress incontinence & B
habD8BRD LN, ERARTELEE I,
6BIFERD 2 BHoRBLEbLbREbD 4 4
E@RDIc. THARTLB 3 Bl F, stress in-
continence ¢ Bbh2bD 14, KEOL%
Brdbsb0 26 %50D iz. LM stress
incontinence 23 & %020 1.

4 BHREE, BRE, Bhty®z

Bors i\ EBMAER 250cc & U TS
B ETFMRSTSEL T B2, HOE>
Balanced bladder % Lfrse4crifig bt %) =
20%i€ & L, Imbalanced bladder & 209% LA
L& L Tnws, EfA5E4S Tk Balanced blad-
der BBERE%IEK10%c <, BEARRE« L
T 300cc X 4 /n<, Imbalanced bladder
0B ECHREED S WL L, THTLD
Balanced bladder v BEBt&hER10% 2 TRHEME
BEREY 300cc L b d%\v &L, Imbalanced
bladder 1 EBEIKIOB L ETHBE WO T
W3, TFTHAR5ESL it Balanced bladder i
BEBER) R 109532 CREBE A Bk 200~400ce, Im-
balanced bladder it 5it%1%109% LA £ TRHERE
KE 400cc LAETH B & LTWw5H. X Stone
(1950) o= 5 satisfacory 7ZelsBte L i,
A& 210~300cc BRE 60cc ¥ T L, Ross
(196 R BRENBEEDI20% D b D% satis-

factory LAl Tw 5,

D BRRB%* Bors o4f8om< 55 &,
Balanced bladder 1155617224 (#745.29%)
CRld bhve. BBITR, ER5E4eIc136]H
6 Bl (#146.19%) , TRISEL196F116) (K
58.1%) KD BhBZOIKK L, FAR%EST
13615 4 Bl (#930.8%) , TRARFESL 8 4l
36 (37.5%) Lpibdbh¥, Tred
LAELLT L HHEMHRIEL nr otk

2) AR CFOE) Lok, Lise
Tik Balanced bladder »3BERtzsE# 244ce,
Imbalanced bladder #:#) 304cc, Flrse4 T
VLETE 3 500ce, #%EF 2 463ce, FU5ES
TUATE D # 253ce, #E 1 305ce, T
S TULRTE 3% 233ce, 818 279%c CH D,
ERBIOBUBROFHE TR TN RNE L O
Imbalanced bladder it Bors Xt v A48T
IdHBBREEL .

3) BRI L€ 2L fEBI O BERINAR
LOBFRE R DL, REXGAREERZOR
T O REZ DA EL Y, Balanced bladder,
Imbalanced bladder & DIt VZERE LD
a3,

E3 17
BEEAL ~ b~~~ s
= e 1$‘2$3$4ﬂil‘35ﬁ\uk
Balanced
o | B bladder L2 L2
i Imbalanced
S bz bladder 23 11 :
18 | - |Balanced ;
F bladder | 2| 4| 2| '] ' !
& Imbalanced
J fr bladder 4 3 1
Balanced .
- £ bladder Lt 2
. Imbalanced
% | i bladder | 2| 2| 3] 2
£
BT Balanced | ) )
: bladder
& Imbalanced
bz bladder | ! | ° 1
Balanced bladder 3 el 20 2 s
Imbalanced bladder 3|1 ‘r 9| 3 1 2
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4) BBEK L OB, RIToM<, B
BIRALB L BER Tk, ERROT Y, A
L Imbalanced bladder 1% 54ELI EfE@EL T
bl TAICDS 2 BIFED b, 2R R,
% & 14k Crk Balanced bladder, Imba-
lanced bladder tic A TH 543, 1 ELLE4
#3721 Imbalanced bladder ©FH»3%<, 4
FEL %% FE b ok Balanced bladder ©J
BEMhDOT.

5) bR & EREL, BHOBRRERT
BIRE L BBERE OBIRIC L 5 &, BRER
BEMCETRIBED T 5 & ic RERI20% 0T
CHEETBEARZWEL, 505 LD b DI
TETHAFEHRIC0Y, TER2TR1IFEHIKO
XemokLTWDEH, RLELFTELTH 4
Fk, TEETH 1 FRICRBERRE20~50%
ODLONEETZEHRELTWS. HBRBITH
Fhi & DEFOBRRERE L FFIPHA L TIT<
BThora, S5ELUEFEOTH 100ce bl Ea i
%2 HEFD B 5.

&=

HFRBEE 55 Flicx UMREiERE, i
Bors, Comarr & 0ORE+ 3ILFINS, Higia
R at K Ice water test &x 7\, B
REFEYRFLAREOMESREY 2 7.

1 BEBALRCBEEREL LSETRE,
EOrELIBG136), LURELEG146], T
TELIBH206], THTTELBESH L Kok,
KL Ice water test 5 H > TEHRFED
mESUNADETF B 5HBE6350,
o EE & Ice water test & 23—FKL
BUBELH0 B0 SREEYEL XM
HHBEBAC LD 5O0THETSEONEICE DL
fols.

2 BRI

D REDO% AR EERE i3,
RENVH203TTLBHEOSH T, REEL
CHRREMREOZ< AW ORELEBED S
THO3BFIFITHICERD bk, KICFTERE
VRBLULTORBERSEEE TS50, kv
BEBIIETFEES bOMH<, FTiEL T o
BECTRTER, EEREYFLsb0084%

3

Mmoiz.

2) BB DBAILLEM A FELEL, 20T
EENLTRBOMT R H LD TS,

D BRFERSE L A TERNIT, FE, &
FE& Lo TH2Tw 54, EEBETEE
MiTEOREEZ ML BEFECI S O R % W
2, THBEBRIEENS BFELd ML 5
DM,

4) RRERT0.9% @D bR T DA stress
incontinence 234\ 5, B HRAZIL 3 I TES
BEcAEbhi., chic R LUEEEHHEL
NTWTRENRWHDIIBIC A bR Th S
NERBEHEIFBRAETH 5.

3 AR, RREXRCBM%E CIx, Bors
@ Balanced bladder i%45.2%, & T
SESBHICHE3R TH AR, FESBET
133% ThHok. Khb HRREE 0BER
it Balanced bladder & Imbalanced blad-
der L OERRAD b eh Dk, ZHERE
EH & ORI 1 FLL E 4 4320 Imbalanced
bladder #3%4 <, 4 %[Ll#k Balanced blad-
der DA% DO)k.

a1 b B A HIEES e ARME o
7o, NREE SR ERE I ARBOBELRT AL
36T, KFFECAMEEREE 2B ok, TEFK
Pl K T RBEHREL N AHER O, S3EIk
&, N FEMARRECH LESOBYRLET

B FMEDOHES T H 1 % TH R RICEL
HELEBELHTFET.
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