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One hundred .and forty-three urinary tract injuries were experienced during ten years of 1958
to 1967, and statistical observation of them was done along with discussions on some present-day

problems.

L

Statistics.

1) 0.82 of total out-patients had urinary tract injury, and 0.5% had injury of genital organ.
2) As to location of 88 urinary tract injuries, 36 (40.99%) had the upper and 52 (59.1%) had

the lower fract injury being 134 times as frequent as the former.
3) Kidney injury showed a peak in 1966. Injury to the urethra and that to the genital

organs have been yearly increasing.

4) As to age the third decade was the first victim with striking increase of the second

decade in recent years.
5) Cause of the injuries could be tabulated as follows:

‘\\\\ Organs Kidne Urethra Bladder Genitalia
Cause \ Y
Non-specific 25 9% 42.8% 27.3%
Occupational 22.5% 32.7% 33.3% 16.3%
Traffic 50 % 24 5% 66.7% 47.3%

6) Degree of injuries could be summarized as follows:
i) Kidney—light 47.29%
moderate 27.8%

severe (complete fissure of the parenchyma) 25.0%

All of them were closed and non-penetrating injuries.

ii) Urethra—complete rupture 30.6%
incomplete rupture 32.3%
partial rupture 14.3%
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iii) Genitalia—testicular contusion 30.6%
peno-scrotal contusion 29.1%
ruptured tunica albuginea of testis 18.2%
laceration of testis 9.195
genital skin ablation 3.6%
7) Urethral injuries could be tabulated as follows :

Injury not associated
with
pelvic fracture
36 (73.5%)

Injury associated
with
pelvic fracture
13 (26.5%)

Favorable site

bulbous urethra

membranous urethra

(63.9%> (84.6%)
8 Complete rupture 22.29 53.8%
% Incomplete rupture 38.9% 30.8%
A Partial rupture 16.3%

8) Associated injuries frequent in renal injury were fracture of rib, mesenteric hematoma,
and pelvic fracture in order. Fracture of the pelvis was most common in injury to the
bladder and urethra.

9) As to treatment, renal injuries were treated by nephrectomy in 36.1%, conservative surgery
in 11.1% and non-operatively in 52.8%. Urethral injuries were treated by pull-through
operation in 34.79, urethrorrhaphy in 30.6%, and conservatively in 26.5%.

10) As late complications of the urethral injury, stricture of the urethra (S) and impotence

(I) were seen in the incidence as follows:

Mode of operation With péellgéc% f)racture Without (Iie(:)l(\)rai/:)fracture
S 2.9% S: 5.7%
Pull-through op. I :28.6% 11149
S :21.4% S :14.3%
Urethrorrhaphy I: 2.99% 1: 5.7%

II. A few problems in urinary tract injury.

1) In order to determine degree of traumatic shock, blood pH, pCO; pO, hematocrit,
circulating blood volume, electrolytes, base excess, BUN, lactic/pyruvic acid ratio, O, deficit,
extra-cellular fluid volume, and central venous pressure should be measured. Lactic/
pyruvic acid ratio over 20 or O, deficit below 120ml/kg might indicate an irreversible shock.

2) In this article, usefulness of diagnostic methods for renal injury were discussed, parti-
cularly on those we routinely perform as KUB, IVP, drip infusion pyelography, renal
angiography, drip infusion nephrotomography, and ultrasonic study.

3) Any one of the following conditions was regarded as indication for operative treatment
of injured kidney.

a) Marked gross hematuria continuing more than 24 hours.
b) Abdominal mass progressively increasing in size or presence of urine infiltration.
¢) Low blood pressure not improved by repeated blood transfusion.

d) Marked deformity on 1V pyelogram and presence of massive extravasated dye.
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e) Gross injury of the renal pedicle or intrarenal vessels revealed by renal arteriography
and/or drip infusion tomography. Severe fissure or laceration disclosed by the same
study.

f) Open injury or possible presence of associated injury of other abdominal organs.

g ) Infection or traumatic renal infarction.

1II. Experimental study on the change of leucine amino-peptidase (LAP) at the time of renal
injury showed that LAP in the kidney tissue got released into blood within a few hours after
injury and LAP-activity of the dissected renal tissue was lowered with course of time. Fur-
ther study on LAP isozymes might be necessary.

IV. In a case of impotence of organic cause after injury, a new prosthesis, similar to that

developed by Pearman (1966), was surgically placed with success.
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FIBFET TR, ThLh, 65.5%, 21.2%, 9.5%

Fhitis
150306 %)

BE3E A /(18%)-
FHANT

F o K¢
fEZdrmE v

QBRI AGHERED
COX O, FEFMCREATLSIE, B0 S

Persky (1959) Offist L ITFV0E L2 —vEIRL EOLONS OISR TH S,
T 5. REIMETIL, TR 30.6 %, TRBPHN
Table 2 REIREHHALE X OHRBEE (AR M3 SMB BB HTAT)
\\m %&‘ R pmesirbn o BRATRIES L
B ERAr - RRRE \ (il n % i # %
& ¥ il 2 5.6 0 0
# ® 0 23 63.9 2 15,4
% [ {3 # 6 16.7 11 84.6
* . 2 5 13.9 0 0
B z 36 13
M OE # ® 3 8.3 0 0
=TI O~ N < R 6 16.3 ! 7.7
58 4 8 22.2 7 53.8
m g x| # B 7 19.4 3 28.1
gl B’ 181 B 5 13.9 1 7.7
Y ” £l B 1 ‘ 2.8 0 0
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- EN B 5 13.9 1 7.7 -
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Table 4 Fatalities resulting from traffic
accidents in 1950 & 1966.

Number of deaths

Country
1950 1966
Japan 4,202 13,904
United Kingdom 5,012 7,985
Canada 2,270 5,262
France 3,354 12,150(1965)
U. S. A, 33,863 48,050(1965)

WHO record, September 4, 1968
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Blunt abdominal trauma
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pCO;, pO;, ~~ b+ 27V b, BEOEE, B
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& E, HB~OomMEREAIL, FORDHR
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T, 1 E=Y T Y oBkrbhb R HE T

Mortality
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TESTIR COLON

LIVER PANCREAS SFLEEN KIDNEY

Fig. 6 Frequency and mortality of blunt abdominal trauma. Williams et al. (1966)

HEI5KLTWEH, zOEMR20ED2E,
¥, BEHBEOW D % 2325, 0 deficit
28 120ml/kg BTk -72sdd, WbED
FEM MM =y ZRBEEZ DR S, HIFAE
=, POLBIRELBET 20088 E Ly,
vay JERT AR EER LR DE LS
MRS TETED, WMERRK X 5TRIEHE
w3 BB AE, THAM Zofiicx s 7
YF—YARIE, fiRE LTI Y va ) VIEHE
BRI il A Y, dur by, ABERO
b5 5RE, =FAF—-JH & L ¢ lactate
Ringer 7 & Th 523, FLEE - MY P o s
NELA B ¥R FOEFIEBLET L,
S[IEMESET T2 &, T S REOMA
TAHBTE B, ¥, WRACHEED O
Bxlwy, fFnrafckEZ2Rmnds3sn
i, IRMIEZE N5 D330,
ROAERCABMEEN Y LF 5, &
EHBOMBE LWL IR, 7Y P~ A%EE

TrOTC FERAREELL L, ¥k, metabo-
lic failure L -Cik, MEEER, ATSK
ETHEYICHEB S IR B,

FEGI 1 : BRI, 70, 5B, M.

2 1968423 A 4 H

BRI BEHECEEL, CUERL®RIT. £
HiEREE XL, BRI EHC I 1o,

HE : EES, Y2y 2 REEL, MJFE L 80/
50mmHg, =EMR.

ol - 2B 2R CkEE L, IVP mChins
Eh$, DIP, renal angiography (Fig. 7) &, #&
BEME T O 5 BEZ - 20, 51 3 B
P ABRBRMTE2Te - 1o, BREISSCEMTE
TRECTHERIN, I—RORELEFEY L - T
255 UCHEa - Qe (Fig. 8). Himi&4y 7500
ml, HiifRE 7200ml, ¥ Es T dextran 3500ml,
lactate Ringer 2000ml. #itsHBHIEFRCEEL -
A 3 A6 BIEFBE, ERE &L, BUN 80mg
/dl, myg pH 7.20, lactate/pyruvate=25 %R 1%
DT, FHEL lactate Ringer B 5% 27 Y =2 b,
EL cdih &z, FIEFELC~=vS, 5vv7
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A, ZF 74 VVMEAW, BIBFE LY, BE
#E LT pH 10 o THAM % FE\ 7z & = A, 20/
BFRR %A, 4 B2OA&BERE LK

G2 - BB, 319, B, ABA.

z5 « 1967412308

BURIE « BE-CHETY, TROREREL, 53
W~V FACHEYT, BoER L, 6 RRCEERD,
100 B Z 2 Ui,

BE : BEAD, =2y 7REBEEL, MmAIL 55
mmHg, BfRifmEMETR, #EimRK.

5% : KUB, DIP, RP X h 5%z - 20, il
2000cc, dextran 500cc i X » mufEss 110/60 mmHg
LicotedT, BHFH3ERC HBERBRHNE 775
7~ (Fig. 9). HWimE 3250ml, #Hmmiae 2800ml. @
WIS dextran 1500mi, lactate Ringer 1000mi
1775 7=, BUN % 60mg/dl, m¥ pH 7.2, lactate/
pyruvate=24 L it DT, WEE 5%V =7 b,
EL, ~=tvSktl, EIgEE+rr=y, THAM %
o, 7 F—22%2REL, HEEFHCEEL .
196842 A 1 B&BBEEL .

B BMEORHIE LUBEAS

[

KUB : Ewsiotk, TEH, BESEZD
HEREOMA L0, B ML 203k
<7\, )

IVP : GolginEiflicd bbh, 7Rk
DG AEHIC k30T, FEIz ©5E
W, T& 520 +AH2rkc IVP 247/ 5, Scott
5 (1963) ¥k, IVPic X 0 80% 2l ostEeE+
5o TWwWwa, Glenn & Harvard (1960)
BREEWRRATSTHE 22 L, bhbhOET
1#940% OREFIE IVP & X » THH I s
- Tz,

Drip Infusion Pyelography : & &35 D &
Ve X 5 drip infusion pyelography %47
S5k, BRECETNE 286, 2RE
Tz e nTE S,

Renal Angiography : FHERig#Ed, BE
FomEET, BHATHIRORE, EEEGE
B, BSREORENER YIBEOHME S
LT, Olsson et al. (1963) HHEREL T
5 CEF 1),

Drip Infusion Nephrotomography :
ker et al. (1965) 23%&% L/ nephrogram

Schenc-

o\ C O B ES & 47 7 D drip infusion ne-
phrotomography OEEEPNFEE T 528
BIBEEiA e E » TWAD B ANE, kg
FHHHE OB IRR L .

WEER, 0% e r5745 v 5% 7T VY
% 200ml & ST, 1028IBCETL,
BRI FE L 0 T~9%m % & LTHIK
OWrE®wE LY T/, #T# drip infusion
pyelography #477c 5. BHB (1967) Ak
NEEELEEROEMNcERA TS LT
W5 2%, Persky (1968) 1, WU TAHRERZR
MEIGHEL, REC X DB HHIIELD
2, IVP Cid 50% w Ui A Rin o o &
LT\ %, nephrogram Id &5 73 EHIIIE %
Bl libre, RMEbEELCLICLD
HHINLOTHEND, MBECHELY S
L, BEASIESMCERL T» 5, KA
BobofMsthl FofcEEsh, &
EROS > WEET T»IBAIR, BLES
¥ nephrogram »#& s, Fig 10 13257
FHoHAE EBRo s, BENcREL space
occupying lesion RFEDd LN B,

ZE AT 5 ER
OABREREUOL D TE LB EHEIT
CRBERENBEE B TS 5. ROES
—RAEONBSMEL B8 s, KFEHE—
AR KE L CiTlebh e lERENZE R

L0, ERRERTH D 20 METE»D bR
fboTH 5, Fig 11 W+ 0 HE RS
R,

FEF: 9F 5, 196847 BISHAEBREL T, 4
o=y 2 REBTH- fofesd, BT vikbh,
8 A26 H “FHZ BN h, ABRLAb 0T, ZARER
ANRIER OB A A, BEIIRIRE TR ERIIRII R
AR IER, MMes Zeh (Fig. 12), drip
infusion nephrotomography X b, K B0
DI S, FoT/Milic BEaiEme Bbh s space
occupying lesion 23 & 535 (Fig. 13).

FIlRE, BURCIERNEE AR ERC, TaicEluiEs
WRLTBE EAHB L, EERLHBE &4 —
HLTWABZ %M, XHLICEEEIX nephrogram
OFFRE—FBL T 5BZ & EHEDDT.

2 aEAst

BB D BEC owW T, HEMEK Ih

Ultrasonic Diagnosis :
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0%
Fig. 8 ¥EkeEiA (196843 A4 H)

Fig. 10 A% ko5 drip infusion nephro-
tomogram (HE#5IICLE 7 space occupying
lesionpiZEBDHN D).
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Fig. 11

Y, BHEER36.1%, MHIEAVFEMILL 1Y%, RF

A#1:52.89% T b 5 A3,
A7 s T,
(Fig. 14).

BaRFET50ENE, BB HA,H ,»m—,ﬂ
B oH &, ’Eﬁ@iﬁ{;,,?‘ur-Ia)(}\,t ns
EXWS ETH s, B ’}ﬁik\ﬂﬁ#ﬂ‘m
R, MELEREL2ROBINBICH EEE I
rF oL, XOMEMORREL DT X
0, BE BT LA FRiHEc L T
5X5ThAH

wIHE TR, K30
BTN 3.0 B @EF 2w

1ZD 2 AR 2R D IMERC o\ T

- 30k )
~/
output 5
gain /0
rejek. 5
STS on
Lebel 5
curve 6

—/2 db

5 BT %

BFLWLWEMEOEA, bhibhofky o,
*%‘XHL/J-OJ:T{ITI‘JJ?["‘”U FOL Lok,
. ERWIMR A 24B5EILL Efi < & &
b. EIHEMOMA, RZHEOBIEH D2/
L ¥
c. WMo KRB & » TMMEN EF L
A GEMEC k- T, ", FEvndiEe =

7 OHITE)
d. IVP ")J(JPXLM{‘D%B}J f&gfﬂé’ jﬁ;';iﬁf‘ﬂ]u)’g’,
HOBRMERD DL & &

. BEhR 'L{;,DIP tomography ic X 0, &



IR - 1F3D

Fig. 12 BE)IRIRE

EHBRE 2(36%)

1R 13 F41

WARR 25 D SMBHT D\ T 861

P

Fig. 13 Drip infusion nephrotomogram
(FE EBHROFIRIEE L, £ T IHUBCEMRL
L ik % space occupying lesionsiZi B %)

intubated wrethrotomy (JRIEK=4)

ESERN

494

/
Z mfEhE BN OEES, TABYIBL

PR RiEk R D%

Fig. 14 ¥ ##

X, BRLEO EWHx B, FEEON
Al, MEETDD &>

f. BBMEEE e
AOFOFREME S KD L &

& I g AR R o
BRI 5 oA Al

TH%
g. Tof, &Y, SMEEBEE,BELL
L&

C BIMBICRIYT B/ RER
AT % HEHT S R MR ENICRAF T 5 L &

FEN (RS M BTG
REMfES B s L D Tk THD

By, OFOEFARELBEHABOBET, B
1 # BT iz fiic- font, BBk T4
ICHRREL T,

REF - ZBIE, 467, 5, B
BURAE : 19604 4 A10 A 5B A FTHL, 1  Al
MR L 72, RP Tl b, EMO R L G
DB HOE G R (Fig. 15).

B R IO RE: 5 39 B AEFRME {178 7c



862 &R - 122 WIREOIHERT DL T

Fig. 15 ff7 B dtzi
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Nachlas (1960) o7 Va4, M LAP ofiE
1% Goldbarg & Rutenburg (1958) > ika M 7z,

Foxk v, B 1/3 OF RS YRy ﬁt:ln
tﬂﬁ’f%‘%ﬂ\rﬂkﬂ& 1My LAP ZRERspic e 35
&, itk 6 KB L, 2 HERIE “"flé@ 2 fi5 L
FoRkEEcEL, 3 HDBERECERET .

B ARAE B D\ T OB AETF (R B D 2T X - Thufl
i LAP oZH# i@ dbiisy (Fig. 16).

—HORRCONT, kit 1/3 OFEH SRR,
WA T 2T TR E, BANLID L
TUWEXoLTkE, RECZhERD L, Uk
BoKkE XL HKT L, MREBIIERzOKRE S
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hoewd s e .
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Fig. 16

LT, 2RI YIBRR R 1/3 ki BT S
(Fig. 17). LAP 0iE#HIfith 2 A BICi3eRE T
AL, 230 XD H—{L T 5 s Abh B
(Fig. 18).

PEXb, BiMEo S, BffkHo LAP 3%
BB T i A, BERTE AR > LAP i3
el ofE & & DI E DIERIMETT5 2 LTS
nBH, Ho LAP 3% pH »imiE LAP 1o e T
&L, BRKBCHRACTE WE ZARAFEy FAED
haelwd X5z s kb, Bo LAP iX\b@ 5l
i LAP L R4 0THD L SN TWDH DT,
isozyme IO\ T OB L LB 5.

D REIMEDEESSE

#E=HEt ik pull-through  fi=2334.7%,
REREANH30.6%, »T —T AL EELEDRE
IR £326.5%, (A7 T U e JRBMR
2%+ % intubated urethrotomy 738.2% &
o T2 (Fig. 14).

KIBHET TIE53. 7% AMRIERY T, IREEE
7330.5%, pull-throuph #k»%14.6 %, =0
fn, £ EE%FH, Denis Brown, Bank
method 7 EN T AVEITHbRLTWS

REME S, BIME & FEE, RAFNEETY
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Fig. 17 iEHsmE#iko leucine aminopeptidase jGtEDZIL
EEREAM ) o LAP &
XGRS E AL D LAP 35T, 14 8 BT YIRS
D 1/3 RIEKEZIWL, LAP HEEHETT5.

LESDHRBEHRCTELI NSV, b5 REW «WES, RE BE b b X
BEOHBARLMIE S5 &, WhE S REE 5, = EICREEMME TS HEEST 5 < & 230
DOEIEIE e T, WHEL L LTVvoO BT, 77435 3EMAVWL 4 ERTEL
T, bhbhoJist, REMICOWTDH, NI VWES>ThS, kv avis—
AFHEFHICH B D BB & Bic- T, KK FAEAVWSE XS Thb, REORAR
A BFRE BV T w5, OB L LS B,
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RIFNFEOD D, LR S Lic 4 flic
L, intubated urethrotomy #477:\s, 3 flic
T Uiy, <o Fiik, PRERE P L
T, O, KA EFRECES ¥ TR
FlEEd 2 & L bic, BT, JRIEOHEIK AN IER R
B X o—fEzhTnws X535z &afif
BT, 27 —-TAEHETHDAET, &W@ﬁ
# % Denis Brown O FHEICc X v iiff+ 5z &
MNTED,

pull-through fiistic oW Tk 3T
CXOEmELNTWLDTHEKT S

FREEICE S REEEG R, -%M%Q%m
t%b?Pi LIRGFMio gt Clfite < &
b 5. HEFHESENCHE L Vv HiIc
X, BRE RN A PR O F A & FIRFC AT 7
aﬁﬁgfﬁé.

AP L RBEE & OBIfRIC oW Tk, HEM
it 2w, BHEAME S DL, h%
bR d DIy T ORI A KT % &,
—REAY PRI, MiRCck-ed
DIc KRR %< A bh, BH#EFHHEcr2.4
%ic, FEEWFBHTRILARICA bhvess, FRE

<OA

P

5

pull-through

Fig. 19 Gunshot Wound of the right Kidney
(Courtesy of Dr. Morrow)
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JRAERZAE, pull-through fii X T rH #4547
Ho2.9%1c, FEIH @o//@_,hgtffmm
TRBTHD21.4%, FFEHFDO14.3%1cH
iz,

1 v &5 v A&, pull-through i crx B
FED28.6%1c, FEEIHEDIL. AR, REHE
MTREWRHD2.9%c, FEFHEDO5.7%cHb
bht.

Z® X 3z, pull-through ik <, FREH

@miﬁiﬁﬁ%GMKmbfﬁmﬂ 1 v
EFVADBER MR G C LB
S BIMREBBCSWTRERTH 3.

|

SHEE T A b v BHRIRE B d LT

t, pull-through a7 b+ f7mw, +

DREBURR L TEL RV, kA5 RER

4, FicIWL, Bido X >AK
CRE TR, FA, BREORAERRFE L v

s 5,

Fig. 20 Gunshot Wound of the right Kidney
(Courtesy of Dr. Morrow)
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Los Angeles County University of Southern Cali-
fornia Medical Center Dr. Morrow DEZRZC LD
B hc D TH S,

FEGI1 : 19758 Mexican American T, 19684
6 A9 ABERIEROBRFAILZT, BEOMREY X
oL 7zhi, RP CEBRBREIZ L,
ClfER Bi>, selective renal angiography -¢iI
arterio - venous fistula 23 HE TR » 5 1
(Fig. 19), FFEIIROFIR X b, ML EbE0
TIFOREZTe, BIZREFEC LB L.

FEF 2 1 19F B negro T, 1967 F€12H26 HAF
THROEBFALZT, BEMRY ELiz. selec
tive renal anglography -ci% arteriovenous fistula
s mfED TR (Fig. 2), B REMHC BESh
7o

B 3/IME

D & <, BEEF TR & QiR sMHER
BIMLCCBEENRALID,

AU D 1R B & B ITRES 3
BIEER L 72 (BR 1 BINE38Y , WIB 1967123 3 H; 8B 2
P22, #EE19684E7 A128; 3 611323Y, w2
196848 A22 AT, Zh L, RIBIC BT 55645,46,
ATOPC R, F v AEEARCEA A~ =¥ 2 flERE
Bz (BB 160139y, #1321967F 9 Al4H; #2441
13467, #FZI1968FE 7 A16H T, ThZh, KTk
VB8, 259 Bl iYL,

Zhbirbh b B EE L. 27 TR
DIEFTEAERE AT L, BEECIABERERAY
v, BECIIREREIREARRRIRERRC LA
ERTELD, IHLKEAREERCL VBRELD
Br.

N B DEFIC T OFEI OB P$5.
V ArRFLRACHT DEREIEE
THRREAME, © & CBRRT LS B,
FOBBIE L LTO AV EFTVY2ARIROS
LA, LELEME: I 22
T& %. Pearman (1966, 1967), Lash (1966)
It X v silicone prosthesis ZBE4 514 v
T VADEEBRNRERINES, bhvbhidlh
H® prosthesis # H\w+ OFHicKII L 1.

nephrogram

VI ¥ & &
KRB BT 2 RIS, © 2 CBAMERERE

BIMOBEC B 523, KSR TR ERREAMA
Hos, —RISETRETRBNES I DS D
TN TndL>5Th s,

BB LUBKAGORRE LT, THEHELD
G5 MR L oobk 508, ZEBE BT
#, BRI HEEEESETH 5L, KR
TR LCEY, BOKEELL, STECHT
SABEWMICO B WEINE &b, WRIBF
DB LHTH, HBITROBEE, HEKBGRE
DEMHNE, CBEEBER LB
SENBECHELED S b &
T 5.

RESHE ORI B GOHBIE 2 RS 553, Bt
B TRNEHESRE 0BG OSBRI & <
ML TWAEBRA W, Lal, TEER
CX5ERETE2RBIMED X OHED 12
WEELRAIEL RO 5 LW B,

i, bhvbh OB BT 2 WMRENED
SR REmE U<, BAME & B E o
BERRDBND,

L BEBEEOAEWBIME, FRERA
e RERGE LIRS ki 3w, W
Y, FERTHME e = 7 YT R, BELHERE
BECES-ChRIhIERSLT, Friido
I 5 7 AEWIRBFAIBEE A BREE LT, B
it a T ERE LB, RELE L CRE
R BT, RENTFHOTREEL LY S 54
HREINTEERREZTRS 2 nw5 2Bl
e ES,

bhvbho BEM L &3 Hstic ks 5
&, EfR XOTHRENME b, B4
ETREFENFHROGED, X% BivEs
Db Tw A EERA B S,

MG BEE L BB A v KT v A o
W, bivbhss Faz HL v FHRY EE X
D, HPHBEBRINCDEET S,

R OEEILE 6 HEEFHBRERARASES
HEe (KB, 19684E9 A 8 A) B\ CaAmE L
LC&IRAOEREEL 2.
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