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Studies on the Causes and Prophylaxis of Urinary Tract Infection
Following Radical Hysterectomy for Cervical Cancer
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Synopsis In patients undergoing radical hysterectomy for cervical cancer, suprapubic bladder drainage by
INGRAM’s trocar catheter, which was removed when the postvoiding residual urine was under 30 ml, was
attempted to reduce urinary tract infection. :

The incidence of urinary tract infection was 63.6% during 4 weeks after radical hysterectomy. Most
appeared on the 7-14 th postoperative days.

In the 6 months after radical hysterectomy, the incidence of significant bacteriuria in the suprapubic group
was 9.4% compared to 21.1% in the urethral catheterized group. The difference between the two groups
is significant.

In view of these results the following is suggested :

1) The antibacterial mechanisms of both the urethra and urinary bladder are greatly weakend immedi-
ately folldwing radical surgery for cervical cancer due to organic changes occurring as a result of the
surgery. Urethrovesical reflux can regurgitate bacteria from the urethra into the bladder and cause
infection despite the absence of urethral catheterization.

2) “Indwelling and frequent urethral catheterization for residual urine may cause a chronic urethritis
which may prove to be the greatest factor predisposing to urinary tract infection following radical surgery
for cervical cancer.
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1 The time of onset of postoperative UTT and
the cumulative rate of infection
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WEEKS AFTER OPERATION
U: patients with urethral catheterization ( N =10 )
$-1: patients with suprapubic drainage ( N =22 )
$-2: patients with suprapubic drainage and vaginal douching ond genital

cleansing with 0.05% chlorhexidine ( N==11)

$-3: patients with suprapubic drainage and prophylactic medication

of N.A. 2 g/day ( N =10)
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IhiHEERE X E. coli 8 #, K. pneumoniae 4
¥k, Proteus mirabilis, S. faecalis, BP9 #H & LI+
O GNR #% 1 kThHolc, Tl h b14fi, &H
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3 ¥, M. morganii 2 #, Proteus vulgaris,
Citrobacter freundii, Serratia marcescens % 1
¥, Staphylococcus epidermidis 36%k, S. faecalis
32#, B-Streptococcus, Micrococcus % 3 #, y-
Streptococcus, 7 7 ABMEE (GPR), BAOHEHE
(YLO) & 1#kThor,
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%1 Isolated organisms from urine of patients with significant bacteriuria during
suprapubic bladder drainage and the urethral bacterial flora on the day before

the significant bacteriuria appeared

Time of onset
Case of Isolated organism (cfu/ml) Isolated organism (cfu/ml)
No significant from from urethra on the day before
: bacteriuria significant bacteriuria significant bacteriuria appeared
(Postoperative day)
. . Klebsiella pneumoniae 2X10°
7
L 8 th day Klebsiella pneumoniae 5x 10 Staphylococcus epidermidis 1 x 10?
2, 8 th day Klebsiella pneumoniae 3x 105 | Morganella morganii 1X10
o ) Escherichia coli 1x10%
3. 9th day Escherichia coli 2x 108 | Streptococcus faecalis 1x10%
Proteus mirabilis 1x10
4 9th d Klebsiella pneumoniae 6 x 107 Klebsiell . 3
: ay Escherichia coli 1x 108 €hsiella pneumoniae 7x10
Klebsiella pneumoniae 1% 10:
N Escherichia coli 1Xx10
8
5. 9 th day Proteus mirabilis 1x108 Streptococcus faecalis 1% 102
Proteus mirabilis 8% 10
L . Escherichia coli 6x10°
7
6. 9th day Escherichia coli 3x10 Klebsiella pneumoniae 4% 103
7. 9th day Streptococcus faecalis 3x10° | Staphylococcus epidermidis 7 x 103
8, 10 th day Escherichia coli 1x107 | Escherichia coli 3%x10°
. . Klebsiella pneumoniae 2% 10
5
9. 10 th day Klebsiella pneumoniae 5x 10 Staphylococcus epidermidis 1 10
10. 14 th day Escherichia coli 1%x108
11. 21 th day Escherichia coli 1% 107
12. 21 th day Escherichia coli 1x108
13. 28 th day Escherichia coli 5x 107
GNR other than 2% 108
14. 28 th day Enterobacteriaceae

* In the case 1—9 urine and urethral culture were carried out daily.

B 1o — R f0310°/ml K & 7eoren’, BB
L, ZEFFE5FIERE, RIBME 8 H B T 6 i
4123103 /ml A E &7 D, 55 2 Bl RENHE
2310%/ml A EChotz, &Y 241% 9, 11IHHK
VLERER A EE 2310%/ml DLk & 7oz,

FCERTET A & IRENMEE & O E
EOMBEER (r=0.73) ZRADI,

(2) ERTEdlE i EE

PRI YES IR X b 9 BRE102/k & 0 BE L 7,
E. coli 18#k, K. pneumoniae, P. mirabilis %19
¥, BMELIS D GNR 3%, E. cloacae, M.
morganii % 1 #, S. epidermidis 27#k, S. faecalis
138k, y-Streptococcus 1 ¥R TH D7z, B HBEFEIL
FRAEAEEEEICELL, MEERICRE>TRER
DEALERD T,

5) BERTESEEMIE AN 1) 5 IR B IRGY

MEBE 1L VB LY 7 —FAERE T
0.05% Chlorhexidine sol..¢ 1 H 1 BIEERIESLE
WA 1T U 72 1LEE 6 C IR RG24 2 8 B i1l
#idh 3 41(27.3%), 3, 4BEBIE 1HI &M 4
BB ECI11BIH 5 Bl (45.5%) wHEL e, Bb
BLEHITF—F DRI LB REEBREED R I G
FAERZHEK L UERTHOR), HHEICEE
ExARDI o7 (K1),

YR IL E. coli B L: 141, E. coli & K.
pneumoniae & DEEEG: 2 4, BPRMELIAD
GNR BEIEG 2 flCH Tz,

FREPAESIME 7 B H ©103/ml Ll o4
B R TS TERIR e <, FEVEIERNC B LR
AR I A B IE T Lic (p<0.01). L2 L E
coli, K. pneumoniae IZ X % R BRI T IR EH
AT e B b A~ B A R PR R R aE N
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# 2 The organisms isolated from urethra in patients after radical hysterectomy

. . Sub- Pre-ope- Day after radical hysterectomy
Bacterial species rou rative . Total
8roup 1~ gay 1—6 7 8—13| 14 15—
S—1 5 3 2 18 7 5 40
Escherichia coli S—2 1 3 4 2 10
S—3 2 3 1 1 7
S5—1 1 1
Citrobacter freundii S5—2
S—3
[ s 2 2
Morganella morganii S—2
S—3
] S—1 1 2 2 8 2 2 17
Proteus mirabilis S5—2
S—3
S—1 1 1
Proteus vulgaris S—2
S—3 1 1
S—1 1 1
Serratia marcescens S—2
S—3
S—1 1 2 3
Enterobacter cloacae S—2
5—3 4 1 5
. S—1 3 7 7 13 4 2 36
Klebsiella pneumoniae | S—2 4 1 1 6
S—3 1 2 1 4
: S—1
Klebsiella oxytoca S—2
S5—3 1 1 2
GNR other than ] L ! ! 8
enterobacteriaceae S—3 3 1 2 6
Staphylococcus g:; S 6 ‘11 9 4 7 32
epidermidis S—3 1 4 1 4 4 14
' S—1 1 1 1 3
Micrococcus S—2
S—3
! 3 3 4 11 6 5 32
Streptococcus faecalis | S—2 2 4 1 7
5—3 3 1 2 2 8
S—1 1 1
r-Streptococcus S—2 1 1
S—3 1 3 1 5
S5—1 2 1 3
B-Streptococcus S—2
‘ S—3
S—1 1 1
GPR S—2
S—3
. _ S—1 1 1
Yeast like organism S—2 1 1
S5—3 2 1 3
S5—1 22 25 26 60 .26 22 181
Total S5—2 7 12 6 3 28
5—3 8 19 3 15 1 9 55
S—1: patients with suprapubic drainage (N=22) ,
S—2: patients with suprapubic drainage and vaginal douching and genital
cleansing with 0.05% chlorhexidine (N=11)
S—3: patients with suprapubic drainage and prophylactic medication of N.A. 2 g/day (N=10)

NA2.0g/d D5 %R 27 10EFI TRtk 4 B &
T 261 (20%) DIITRBBEGEDFRE L, i
% 4BEIC TS & OB ORI A RIIER
BT — TN OBERIET IR E Ly 7 —

NI | -El ectronic Library Service



Japan Soci ety of Cbstetrics and Gynecol ogy

2190

PREEFEF DB & 2 O TR B3 2 BH5E

HEREE3LEL2E

# 3 Bacterial counts in urine of patients following after radical hysterectomy

for cervical cancer

Years after Method Bacterial counts in urine (cfu/ml) Incidence of
radical for urine Total significant
hysterectomy drainage <108 103 <10° 10°< bacteriuria
X Suprapubic 29 4 4 37 4/37 (10.8%)
Urethral 28 1 12 41 12/41 (29.3%)
) Suprapubic 29 3 4 36 4/36 (11.1%)
Urethral 32 3 10 45 10/45 (22.2%)
) Suprapubic 33 2 3 38 3/38 ( 7.9%)
Urethral 33 3 8 44 8/44 (18.2%)
i—6 Suprapubic 24 1 2 27 2/27 ( 7.4%)
Urethral 74 2 17 93 17/93 (18.3%)
Total Suprapubic 115 10 13 138 13/138( 9.4%)*
Urethral 167 9 47 223 47/223(21.1%)*
Control subject 50 3 1 54 1/54 ( 1.9%)

* The difference between the two groups was significant (P<0.01)

FARLDOBIC TN L hERZE (p<0.005 p<
0.05) Zdic (K1),

TR ERIIBAMELDA O GNR & GPR
T, IREPVREE-CERTET SO B EREE
DRH UICHIERE S 1R oT e,

FRENME RMH 7 —13B 12T E. coli, K.
pneumoniae Z#H LCEF S Hon1—3 B
THHEHIN ), ThboMEBEIL % RKE
YD FHE & R I DT,

B B Uitk 6 # B— 5 ) 1k 5 IREER
S

D REREOEE

B E» T — 5 V138271344 (9.4%), &R
BH T — T N34 4TS (21.1%) WEBAME
REBDdTe, NBRAMGTIE14LDLR (1.9%)
CERBMERY RS, BEE» T —T AR LR
BEORMICIEEMEROEEICEREXRDL
o, BEEI T —TABRLEREY T — T
LB EDRICIEREZE (p<0.01) ZERDI,

BB EA T =T AVERORKE S 7 — T VBRI
BT 52EBMEROEE IFMEEINCEREY

DT DTS, FMBREH A LD IEELD D
R ED Bhi (E3).

2) R E
BB Eh 7 — T A CTHEEMER A RDI13E
Bl v oHE X E. coli 8%, C.freundii 1#%,

P. mirabilis 1 #, Pseudomonas aeruginosa 2
¥k, Pseudomonas cepacia 1#, S.faecalis 3 #
THo7.

RERE D 7T — T AV CHBMER 2 R 74T
BlL D OBHEL E. coli 298k, C. freundii 1 #,
P. mirabilis 2 #, M. morganii 1#k, K. pneu-
moniae 3 ¥k, P.cepacia 4 #, S.faecalis 4 ¥k,
S. epidermidis 2 ¥ TH 07z,

FABRACEEMERY RS 1ML DD
BHEITLE. coli Thok (F4),

= E S

FEMBERBREEROEE TE L, BREE T
86.3—100% 1= H B E IR & R, 30—50% D FaiE
ERFRE I LT VBY, ZOEFBETAHREAEL
CTHREMBRBEEE & CORREE» 7 — 7 4 LR
DERFEEIRIC X % BEER ETRENEER TH
BHEEZLNTWA, LTI ORBEGICKT

HFYBiENAE A TR Eh, BRI\RE ST
%1)2)6)10). Lﬁ‘bi@ﬁ@é@ﬁ(ﬁ%@%{%hﬁ“)\nfki

21.1—65.5% D BEHEEIBRE I N TV 5D
DIOMNO 2 TR TR BT % FEM ik
s,

B R A AR T 2 M IR R R FE 38 D PRI R &
REMEEOERELY E. colipMBER @B X b
RERFAICBE, REFEERENDIRBEEREOIE & 72D
TW5D I ENRRD BTN EW9202) & f- I ¢
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%4 The organisms isolated from urine in patients following after radical
hysterectomy for cervical cancer

3 Bacterial counts in urine
= Bacterial species (cfu/mD) No. of strains
A <100 | 10°=<105 | 105
Escherichia coli 6 2 8 16
Citrobacter freundii 1 1
,_E Proteus mirabilis 1 1.{(89.5%)
8 Pseudomonas aeruginosa 1 2 3
g Pseudomonas cepacia 22 7 1 30
@ Streptococcus faecalis 1 3 4
Staphylococcus epidermidis 2 2
Total 30 11 16 57
Escherichia coli 3 6 29 38
Citrobacter freundii 1 1
Proteus mirabilis 2 2
.. (83.6%)
Morganella morganii 1 1
s Klebsiella pneumoniae 1 3 4
% Pseudomonas cepacia 10 1 4 15
3t
o] Streptococcus faecalis 2 2 4 8
Streptococcus faecium 1 1
Staphylococcus epidermidis 1 2 3
Total 17 10 46 73
Escherichia coli 1 2 1 4 (26.7%)
© a-Streptococcus 1 1
'_Sé" B-Streptococcus 1 1
° r-Streptococcus 2 1 3
§ Staphylococcus epidermidis 4 1 5
=]
(_0) Micrococcus 1 1
Total 9 5 1 15
425 Relation of bacteriuria to the urethral flora
Patients after radical hysterectomy :
Bacterial counts Bacterial counts in urine (cfu/ml) Total
. ota
in urethra (cfu/ml) <10° 10% = < 10° 105<
<10® 114 4 8 126
s <10° 3 2 6 11
10 2 1 13 16
Total 119 7 27 153
r=0.67 (S.)
Control subjects :
Bacterial counts Bacterial counts in urine (cfu/ml) Total
v ; ota
in urethra (cfu/ml) <10° 10°< <10° 108
<108 45 3 1 49
108 <10° 4 4
10°= 1 1
Total 50 3 1 54
r=0.08 (N.S.)
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# 6 The organisms isolated from urethra in patierits following after radical

hysterectomy for cervical cancer

3] Bacterial counts in urethra
% Bacterial species (cfu/ml) No. of strains
A <103 10°< <105 10°<
Escherichia coli 3 7 5 15
Citrobacter freundii 1 1
Proteus mirabilis 1 1 2 (67.6%)
Tg Enterobacter cloacae 1 1 e
% Klebsiella pneumoniae 3 3
o Pseudomonas cepacia 1 1
Streptococcus faecalis 1 2 3
Staphylococcus epidermidis 4 2 2 8
Total 7 11 16 34
Escherichia coli 4 4] 17.9%)
@2 Pseudomonas cepacia 1 1 ’
_&’_)_‘ Streptococcus faecalis 3 3
'g r-Streptococcus 3 2 5
= Staphylococcus epidermidis 11 1 13
E Staphylococcus aureus 1 1
3 Yeast like organism 1 1
Total 23 4 1 28

BEEREIH O FCHEEENGLET AP0, &
BiwADREFEEIILI—10]/mIBE D D2
BEAETHD, 105/ml LEOEE I Z BN S D
DIITBEREDRERDTE DB EHFEI T
X0
FZEILRFERC BT RGO SEE B
DEMBRBEBICRK T HHEE Y 7 — 5 L °8EE
DERFEIERIC X 5 REDOEWHRIENERDHRT
BB EHEH, BREBE» 7 — T A HHETLICE
BEtk 6 » A— 5 R 144 B & 15361 R E P M
BERPHEOME L BT L, 5 IRTHL,
PR B PI AR B 9 R 132:10°/m 5K 4 15341 H 12661
(82.35%), 10%/ml LAk £10°%/ml K #1141
(7.19%), 10°/ml LI 1661 (10.46%) T, XIIRHE
A TUR103/ml K544 749651 (90.7%), 10°/ml
L E10%/ml K3 4 41 (7.4%), 105/ml Ll E 1 4
(1.9%) TH b, WHHET10°/ml U EoKHFERE
HEEZ (p<0.05) »#RDI,
FRERBHERE I 6 o<, E. coli 168, K.
pneumoniae 3 ¥k, P.mirabilis 2 #, E.cloacae
1 #k, C. freundii 1 #, P. cepacia 1 #&, S.
faecalis 3 ¥k, S. epidermidis 8 #C, MBI AT

2 E. coli 4#, P. cepacia 1#;, S. faecalis 3
¥k, y-Streptococcus 5 ¥k, S. epidermidis13kk,
Staphylococcus aureus 1 ¥, YLO 1 ¥ TH o
7o, XRTIEGNR 17.9% TH B DIcxt L, &R
BH T —FT AEETIE GNR 67.6% CRPBHE &
FRROMEA D FRD Bhvte, FlRPMEL & RE
WHEEZ & DBARE 2.5 &, IRAHIEZ10°/m] LL
B2 27FIH1961(70.2%), 103/ml LL_E10%/
ml RIiFD 7 FlF 3 51(42.9%), 10°/ml K D119
Bl 5 61 (4.2%) D IRBENMAE£103/ml L ETh
D, ERMER & RENMEHL0]/ml L E&ixE
BOMBRER r=0.60D b B = L& FDbI, *
CCRERGERIERZ N2 5 & & in it DR
BEITV, L OHEORFMER O EMERE D
BB BB L,

AR FMERCBE RN X A RREE Y
BAL, MERBREORDPEE LT W
BTN - 2 % Ingram & & @ Trocar
Catheter'®ZFIH L, MEESR T CIE LB
BB LN O RBEB YT ok, FOMKE, B
BEWT =T AR B RGO AR
BABEE T TIR6E3.6%T, BREH T -5 VEE
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(90%) 1 HBE U CHAER2/3ITA Uiz, Bl
®% 1AM OFFEREG [ HTRICI 20N R T %
nT, RIFEH T — 7 ABEE B LTI
PROE T HRDI, LOLLERTEBLYER
%ﬁ%é@é&ﬁ%maimeﬁ%Kﬁﬁm%
ROFBELRTD, BN HHERHERINICED
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