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INVESTIGATION ON PREVENTION OF INFECTION
IN THE OPEN DRAINAGE SYSTEM AFTER
SURGERY ON THE LOWER URINARY TRACT

Hiroshi Nakano and Hiromi NixRrA
From the Department of Urology, Hiroshima University School of Medicine
(Chairman: Prof. H. Nihira, M. D.)

Atsuo TsSUBOKURA
From the Central Clinical Laboratory, Hiroshima University Hospital
(Chairman: Prof. A. Tsubokura, M. D.)

The patients who had the lower urinary tract surgery followed by postoperative open urinary
drainage longer than three days were treated by continuous bladder irrigation with neomycin-poly-
myxin B solution through the three way bag catheter and perimeatal application of colistin-neomycin
foamy aerosol. The following results were obtained.

1. The preventive effect against infection was obviously better than in the open drainage with-
out above treatment. The effect was calculated to be 72.49%, in the indewelling within 10 days and
66.79% longer than 10 days.

2. Even in the group having urinary tract infection prior to indwelling, the lower incidence
of bacteriuria and the shorter period of indwelling were noted.

3. Bladder rinse with neomycin-polymyxin B through open drainage showed inhibition of the
hospital-acquired infection of Pseudomonas and Klebsiella but no effect on Proteus. Serratia, on the
contrary, increased both in isolation frequency and drug resistance.

4. Frequency of pyrexia was lower than in the untreated open drainage group.

5. The antibiotics contained in the irrigating solution in a double concentration could not be
detected in the peripheral blood even immediately after the surgery (the minimum level for detec-
tion: 0.313 g/ml). The absorption from the bladder or the prostatic bed can be neglected.

6. No side effects due to bladder rinse upon the peripheral blood, liver function or renal

function were observed.
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REHEH 7 — 7 MICE 5BROTFHICEREH 5
G L LT Martin 50 HSEIEL 72 neomycin-
polymyxin B 2 & A Ei5BEDeseie (LT bladder rinse
EBE) 13, 2OBRIZLDARITE Y ZOFERENS
BRINTO A0, WREREROTFHRERICEY
ZHBROWENEI RSV, bRvb I FHREFHRIC
[#fg Utz open drainage (T neomycin-polymyxin B
ik % bladder rinse &, AUREOAFEOMBEEA
Piisn@E e LT FIEBAIEG # fIAT AL LT &
b, ZOERAEERDTOTHRET 3.

il

HREAE

1. #F—FVEHEEE

197345~ 19764 DT [REAT R RIS
REFHCBW T TRREOER 22, 3 BFELULO
FREEBEY 7 — 7TV 2RI ICEHEIOLARZHERE LT,
Chid 7 —7 VOBEGERICE h LT O 2 BT T
7z.

AEE . 1) 3-way bag-catheter % Rt T open drai-
nage 2B L8V, 2) BAMNREOD L €7 VBRI
T APEE L colistin-neomycin DK = 7V — VETH
BHEET - YO FE LI b HEREE (LT meatal
preparation &#9), 3) neomycin 50 mg, polymyxin
B 25 5B % A AUk 1,000 ml (BRI TIHEZL
L, 3-way bag-catheter ZF[f L TEH24BED
bladder rinse %L 7z.

B &} 2-way bag-catheter %> % open drainage
DA RIITLI

TR A IBROBETY & LUCEEEA SN &S
FREE 2B L, FTERRRE disposable bag
PEAZHUI.

T DA, Bl TGRS LR % HiiE U

NREFIOEZFREFIR & L TI9734E~ 1974423 BEE,

1975~ 19764513 A BiOSIZ & A& T - 1.
2. BRI 5 RpyREE O MIC JiE
197642 5 f ~ 8 H OMIICARH X b8 X IR

(105/ml LI EDBE 2R T b D) & DELNIHER

SRR D L EHEIRET 1420k GBIREBEFIOTH:, fb

FI758E) 1T, polymyxin B 35X N neomycin

g3 MIC % AAR({LEEESSEIREEDICL Y El

FL, AEACHT 2MEEORE 2HBCZ -7z,

3. MBHEEAE
FHIES DOEE 1241 bladder rinse [CHEHT 58
ED2EOBEE LT polymyxin B & A1 i3 neo-

mycin % Z{F DB G bladder rinse % %3
Tz ToRmL, mRRE2AEL . poly-
myxin B 33X X neomycin QRIFEIIMEHE L L T%
NF Brucella bronchisceptica ATCC 4617 B L F
Staphylococeus aureus ATCC 6538P % v, HEHD
VERZ IO S 275 polymyxin B (&7 > 1 ¥
—) X neomycin (HEHHEH) 2T, ALK
TYERR L T2 3 T, W oEH b MRz 0.313
pgiml TH-iz.

IS 7 — % DHEEPREMIHE 12 7 A b & Student
A S 31 L e

B &

1. HB»5 -7 VEOEE

THIRBETHFOHFIC L b fEfl% open prostatec-
tomy, TUR 35k X other operations & 3 7 v—7F
WA TRE U TzHS, Wiho s v— 7T EEI
BFRER -1z FT0l, F#, v 7 -7V HER
ORBBIRDOBFES X FREBRICEE 2 XITT &
BbhaEIE, FRE, BEOCRM, WREKSE,
FERL DEMETEES, TR E O AR L TR
e & OHRMER DR E 2 & ORBANEHHEICOL
THAEHETZ OOGICHEEZEIRD 2h - 12(Table
1).

Table 1. HEH 7 —F VEOEERF
e Y

Bom
cmmy T B (D g

open prostatectomy 29 23 52

g% TUR-P, TUR-Bt 11 15 26 HEE|L
%

other operations 14 9 23

i 54 47 101
5 48 44 92
P ESS 6 3 9FEBEEZL
&t 54 47 101
60 m Ll T 15 12 27
gy 61~ 70 B 23 14 37 pmmersn,
71 ® B L 16 21 37
B 54 47 101
wE wm OB R 16 16 32
e E ' OR 38 31 69 HEEXL
vu -
== st 54 47 101
7z U 30 33 63
ﬁ% vl i 19 10 29 grsmssyn)
BE 2 » BT B E 5 4 9

B 54 47 101
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Table 2. » 7 — 5 o ¥ B ¥ 5 B ¥
T w77 VEER HOE M OO R OB MO OE R
fHEE T~ A ®m B OB W % A B B OB @ %
open prostatectomy 8.522;2)5;;* 14.?i;5.5 saznL b 1(1;)53 17.?1;)17.7 S L
TUR-P, TUR-Bt 4.1(4_;)1.1 10.%;:2)10.3 HEEL 5.%4_:5.1 14.(215)17.3 HEELL
other operations 14.%j;§.4 19.%j%§4.3 HEERL L 12.?j%§.6 34.?ji§5.7 2E L
% ks ] 9.21;7?8)7.1 18.%;;3.4 HEERL 10.2(;_‘-6)5.0 21.1(?_;30.1 AR BEE

*: ZfHIZ Mean=SD %iE3.
¥ () NRBBOEFRZTS

T RS % THEREED Y.

Table 3. HE» 7 —FAHEHOMERLBEE

\\\\i~iw%?§§$ B R E R E. R RN
HE T A B B B 2 . A B B B = v -
LT 7 e ¢ R M L. I R ¢ M, L.
3 Fas L 21 4 25 3 2

Looa b 8 10 18 A*<B 6 3 9 HEEEZL
H E 29 14 43 9 5 14

11 z L 6 5 11 3 1 4

E % ) 3 12 15 HESERL 4 10 14 HEZZL
i &t 9 17 26 7 i1 18

* AL N THEEESD Y.

2. AF—~FNAEEHE

WETROFEHROD F v — TV T § ABSREN
MBEROEEC BRI, By HEPEEE 2-T»
12, Uh UHEET RIS EER > O MEROR L N
other operations (D5 /U — AT, AR BEL
h hEWERREY (P<0.]), REHTE HEIE
BROBE T ABSBFIDFEI3946 T, BESLIH
OFHIBTH L Y dE-ad » (P<LO.L), BB
WERDBES b ABHGHIOY 10.2[ 12 BEE 16 o
211 H T b A EERECEETH -T2 (P<0.05)
(Table 2).

3. BED 7~ 7 VIREROMBREE

REHED 7~ 7 Vv eEL, pofERlzRIEE
2~ 7 8 LN RESECT 105/ml LD MEROHE
Eix, 3~W0EOEBRR T HENMERROEAIZ
AFI327.6% T BRBOTIA% L b § MEROBEITH
Bk - 72 (P <0.05). Uh L EHERTH O MBS R
B NI EAICIE ABE66.795, BEH1609 & HRLRE
CEBZEIRED -1z 1RO EORBRBTIIH
BEEROBSIRARIIS.3% T BED70.1%L Y

SMBEROHEE D OER 2R (PLO.0). BE
BDHERDORO NI v — 7T HIEHBEORBER
BABRRSTIB LB L, BEOICIZITH U TERE
T » TPEFREL DI DT RICGIE EE
REDIsh -1z (Table 3).
4. BB 7~ 7 VIEEBEERD OMEEE
i3
HEMORBEROFRC DO TARTE En
terobacter, Proteus 73254, BEETIX Pseudomonas, En-
terobacter, Klebsiella 3% { B H1Lizhs, BEEICEL
THERICHEE T EMNICEERZE R 2 1. IZ U4
T Serratia OFEEREDIED & NIz DIZ19758 5 T,
ABED Enterobacter 11fkITid Serratia FEE I NI
#ids6 T3 (Table 4).
5. RERFRIUEEICISY B EEFRD HER th O R B
%3 & 7F polymyxin B & neomycin [i${kHE
19764 5 A~ 8 BB &8 & b {2l aniz g
R T RER D LTS L ft D 2 L DOk
BCWE, B QR BRIV TR E. coli 3
&L, MR EMTER ST L LIRS
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Table 4. % 7 — 7 VB REME R OBEE JIHE
N?~%Jv’%’f§:§¥ BB MR AE R ¥ B mMmBE R
T A B B H . ! A B B B = :
BE — Ty o W B Tl Ty R
Enterobacters 4 7 11 7 3 10
Pseudomonas 3 9 12 0 4 4
Proteus 2 1 3 4 1 S
E. coli 2 1 3 BE=EZL 1 2 3 EFEBELRZL
Klebsiella o] 2 0 3 3
Citrobacter 0 3 0 0 0
i 11 23 34 12 13 25
a: Serratia »&¢p
Serratia V3P FREBAEITIE 1949% &g D ERID 4 BTk Table 6. [REEYEICIST AEHERIEERD

NEBEEO EETH -1 (P00, N TH W
Proteus \ZWLIREEFL & {BF L OMTEE ROz -
7z (Table 5).

Table 5. [RERESYUIECISIT A AR BEBIRE DB
EERIHE

X’W R
BEE (2D (EED
E. ioli 30 36 66
Serratia®* 13 3 16 WREEF >k
Proteus 12 13 25
Klebsiella 5 10 15

Enierobacter 3 6
Pseudomonas 3 7 10

Citrobacter 1 2 3
Acinetobacter 0 1

=t 67 75 14

B RE I ZTEEEDD

I ODER T 5 polymyxin B & neomycin
D MIC PSAFROFEENTBUT § 12.5 pg/ml LIFD
BER2EZES Y, 25 pg/ml Ll LOBERMELE LT
WA 5 &, MMEERRISWERERE T 23.9% & FD
6.7% T HANTHERICEZVEG 2R LI (P<L001). i
P OBF MBI UIREEE T Serratia 95% <,
(P<C0.1), Pseudomonas 5>~ (P<0.1) fEEHSR S
1z (Table 6).

6. Polymyxin B 35X ¢F neomycin DFIYIT-DU

T

FNFNOER 2 BT bladder rinse AL,
BfAEE: 4 ~ 6 FFE O MIBHEE DRE 2% 6 HIOA
BICHET U T2hs, B E & Mg noBEH b ik
Hahigproiz.

7 . Bladder rinse (T X % BWERIT DT

polymyxin B X5 % F neomycin fif
PR DB

ZER WR op -
M ary O a s
ZOHEHE (B (R0
W & h 16 5 21 "
L st 70 121 WERBR>-OR
By 67 75 142
Serratia 10 0 10
‘ﬁ'\f Proteus 4 2 6
% Entenfacter 1 0 L fEsEnl
@ colt 1 1
¥{ Pseudomonas 0 2
&t 16 5 21

a: polymyxin B 3k F neomycin ¢ MIC 3
& Bic 25 pg/ml Ll EOHEE.

. BREIBTEEEZDD.

FEBERE S 7 — 7 Vv DRi#ICK T BRI,
BIOEEEOBRMERE I FHEE TEEEEED L
72, LU 38°C LI EoFHEw OO TIE ABREDOE N
BELL b & D7 230 2 (P<O.1) (Table 7).

Table 7. HEH» 5 — 5 VS ORERED L

BMERHE AE BE % 7=
GOT, GPT 1/39% 1/30
BUN, 1;[%2{'%7 0/36 0/25
KM R 6/39 4/26
F # 6/54 11/47

* BETELEERIEL SRR
% £

AH, FERERERTRICE 2 BB R OR
TR IMEDOD AR closed drainage system T

BFEELL
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HBHEFTHERDBDRZ ELBTHEH5O. Ll
POBBIT L Y RFAEPENC &, BEORIE, %4
P, R, THRBOBROMGRES WIRERE
Lo e AT BERBICEEINTES
59, ZIREKED open drainage system HEF R L
B3, &L ICHBROHRIN, MBIk 2y F~Fr08
DY D & PP THIRESFR#%ICiE open drainage
system 3% {EHaN S LBDN 5.

R TRORBIUCEL, MEOBAREE
UT, 1) HEH 5 — 7 v & REEEE Of 23550,
2) BE N7 — T v e BIRF 2« — 7 & O BEH,
3) BRI WEEF o ~ THBHFTIL, D3 EH
EAbhs.

ERITHREFNEOREEE L 7~ 7 VKA
U1z open drainage (gL T, 1) iTxf LT meatal
preparation, 2) (U Tk EAICIZER L TH#L
NT, R RRROEOS MRS OB ERE
BERHT L, 3) 1B L TiZ bladder rinse %2BtH
LU, SOICHHRREBPZHTH LTk h, 10FE
WOEBEIRE T 7249, 1002 1C 4 66.7% DRz
FHHRRED . COBMEXS BRULOEEY 7
— TG E LIZO THEBEDO B T S0, 10
BURO ZEMRTIE closed drainage system &
bladder rinse % #f &3> 72 Meyers K2 DE L b5
AN E S, Thornton 53(D open drainage system
1T bladder rinse ZHEE LIZEHE L REE DR TH
5. U3 10H 2 EOEBELEOSAITE Meyers 6
% Thornton 5 O Z LE - T 3.

LB O NE R S 5551 Thorton 5913
ZFESTH -T2 EME LTV A, EERBICTHT 2
Fihiis & DI L B THUSELIL % open drainage D
BEX b L HERROERE, FIsmBERA LR
mETAT, BWERREOBREE LT FEY TR,
PEHEINTL. I DB Proteus 7THLT
PRI THARG T X RS, Pseudomonas, Klebsiella (25
UTCIERIEBHHTS 2.

fli5 bladder rinse 12X % RFIZE & LT TAUCH
AU AT 9 5 MEEEREINO MET & %%,
Meyers 5 234,650 Dzt i3 bladder rinse jEfF
B H U TR 23R Ty, E#F L bladder
rinse ZHEfT LTV e hs - TCHEEE & EEEO HRhs REE
Th-12DT, BWED REBGUEILWT  bladder
rinse 573 LT L i & DHBE 15T - 10k
REWEARNT AMERE L UT Serratia DIEMER
PRI, COC &Z Meyers 52(D#451% closed drai-
nage system & O A A Th o720 &, F72 closed

drainage system [TISUNT & Serratia DEFER RIzHS
BEDIEUVODEOZTIEREL R R ->T2EWHH
EWNH A EILEME, Kunint® OHEIETE X5
TR T 5 v—5F 7z By closed drainage
system HSFEYL SN T2 IC neomycin-polymyxin B T
L % bladder rinse »HifT 527551, & - EBVR

B A,

%72 bladder rinse 1T X B BWEAIZ & W@ 7ow.
BERICHER LT RO § ROt B R
EPBRLIZS>TVE3DTHE00, BILERKSE
DOF L WFHTRIE D 5 ORI ORI L THRE 2%
Clg-iz. T LREBICHEETARD 2HEORET
ENENOEFBMIC L % bladder rinse Z2HifT LT
DA B 28R Lo, WA E § CHREDRHIER
EFToHH, Meyers 52 LFEIRRICEIUCE 2BHEHR
RofBiEane & 2R LI,

& B

19734 ~19764% DRENT [LBR: BREERE MBS EEIL
BREFNGSOWTTRIREBFN 220, M3 OiLlk
O open drainage BHEF S NITEBEHEE LT,
3-way bag-catheter |C X % mneomycin-polymyxin B
X % kB DertiE S AMRGE D A OMER AR R &
U T O EBIAIET (colistin-neomycin (DI 7/
—VESTR) %P 2 5RO B2 HE VT OM
REE.

1. Open drainage OHOFEL b § PIL HITERN
BILTIEIR 2380, 10HEHNOREHAR TEZN
1372.4%, 10B ML ETR66.7%DFHZIR T - 12

2. BBHV7—T7 VR ORBROS HHEITE B
% open drainage DAL b HEBIMOERE, ME
IROFEEDOETHR G N

3. Neomycin-polymyxin B jz J % bladder rinse
{3 open drainage IZBEF 94T Pseudomonas, Klebsiella
RECE BEEPRBRUIINE S N Tohs Proteus (TIZZN5F
24, Serratia DI, WHELOMEE %2 Rz

4. Open drainage DA ODHHE L b & FEOHE I
EBNMERTH -T2,

5. Bladder rinse JKFHIOZEHIZ THRETIHER
DEEME, BISLIREED b DBINIC X A EBRIEWV. EH
WED 2 {5 OBRE Tad UICERT b MBI ZER &
R INY, BHER (0313 ug/ml) LT EHER S
arc.

6. Bladder rinse Tk AN, el L OE
BHE~DOFEITD s> 12
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(ABOER IZH28E AR MREFHPEFAAESGHE &
TRELU. BERDB B VEADHERIIE LI
HEBAAICEL BT 3.)
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