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BACTERIAL FLORA IN URINARY TRACT INFECTION BEFORE
AND AFTER UROLOGICAL SURGERY

Takashi KasHiwaci, Junzo Okrra, Toshihide Komrva, Tsuneo KoGANEMARU,
Minoru Taxkara, Kikuo Tajnri, Kazuo Fugupa, Hiroshi Hironaka,
Tetsuya IcHikawa, Toshiaki Sacuo, Itsuya MoToNAGA,

Tadao Kirivama and Jisaburo SAKATOKU

From the Depariment of Urology, Yamaguchi University Medical School
(Chairman : Prof. J. Sakatoku, M. D.)

Bacteriological studies were performed with preoperative and postoperative urine specimens
from total of 148 cases with urinary tract infection during the period 1965-1967 at the Department
of Urology, Yamaguchi University. The findings ascertained in the present studies are as fol-
lows :

1. Cultivation of preoperative urine specimens yielded 151 strains, of which Enterococcus 40,
E. coli 38, Staphylococcus 33, Pseudomonas 32 and so on. From postoperative specimens of same
patients 375 strains were isolated, among them Pseudomonas 77, Enterococcus 74, Rettergella 70,
Klebsiella 59, Proteus 51, E. coli 40 and so on were identified. A comparison between postopera-
tive finding and preoperative one showed marked increases in Pseudomonas and Proteus genus

after urological surgery.

2. By quantitative culture, high bacterial concentration was revealed in the infection of
Klebsiella, Proteus, E. coli and relatively small colony count was confirmed in Staphylococcus and
Streptococcus infection.

3. Drug sensitivity of the microbes were relatively low, and in the postoperative infection
many of them showed resistance to almost all available antibiotics.

4. The urinary bacteriological pattern after operation could be classified into three types;
namely, Type A: prompt bacteriological cure after operation (28%), Type B: delayed cure of

bacteriuria after operation (55%) and Type C: persistent bacteriuria after operation (17%).
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Table 1 Available Cases

Age Male Female Total
0~ 9 1 0 1
10~19 2 2 4
20~29 8 8 16
30~39 4 4 8
40~49 9 15 24
50~59 19 8 27
60~69 32 7 39
70~79 20 4 24
80~89 4 1 5
90~ 0 0
Total 99 49 148

Table 2 Type of Operations in Examined Cases.

Operation No.
Suprapubic Simple Prostatectomy 24
Nephrectomy 19
TUR 13
Ureterocystoneostomy 11
Partial Cystectomy 10
Ureterocutaneostomy 10
Pyelolithotomy 8
Ureterolithotomy 8
Cystolithotomy 7
Resection of Prostate with Castration 6
Urethral Plasty 6
Bouginage 6
Resection of Bladder Neck 5
Partial Nephrectomy 4
Closure of Vesico-vaginal Fstula 3
Electro~coagulation of Bladder Tumor 3
Young’s Rongeur 3
Nephroureterectomy 2
Miscellaneous 9
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BEL L 2R R 202 broth, thioglycolic broth,
blood agar, BBT agar 7 &k U CHO SHEE
Tl o, HOEEBECIIPRELRAL, BHRK
FHBRERIBET+ AZER Yo%, BT 1 A2
OB -8 IO+ 2EEMRAL L, X
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TR Aminobenzyl Penicillin (AB-PC),
Erythromycin (EM), Streptomycin (SM), Chloram-
phenicol (CP), Tetracycline (TC), Kanamycin
(KM), Polymyxin B-(PB), Nalidixic acid (NA),
Cephalosporin C (CeR), Nitrofurantoin (NF), Pan-
furan S (PFS) #s x ¢t Colistin (CL) o 12FIC H
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Table 3 Bacteria Isolated from Urine Table. 4 Bacteria Isolated from Urine
Preoperatively. ‘ : Postoperatively.
gt?ﬂéﬁf Simple | Mixed g&a frf Single | Mixed
E. coli 38 16 22 E. coli 49 19 30
Klebsiella 22 5 17 Klebsiella 59 14 45
Alcaligenes 3 1 2 Alcaligenes 9 0 9
Citrobacter 7 4 3 Citrobacter 26 13 13
Pseudomonas 32 15 17 Pseudomonas 77 30 47
Cloaca 11 5 6 Cloaca 17 S 12
Proteus 20 5 15 Proteus 51 9 42
Rettergella 4 1 3 Rettergella 70 21 49
Morganella 6 3 3 Morganella 39 7 32
Staphylococcus 33 16 17 Staphylococcus 23 8 15
Streptococcus 12 5 7 Streptococcus 7 4 3
Enterococcus 40 9 31 Enterococcus 74 6 68
Misecellaneous 10 2 8 Miscellaneous 14 4 10
Total 238 (32% (éil%) Total 515 é‘ﬁ%) (%5%)
(148 cases, 151 samples) (148 cases, germ positive urine 295,

germ negative urine 121)
terococcus 40, E. coli 38, Staphylococcus 33, Pseu—

domonas 32, Klebsiella 22, Proteus 20 7z K25 45 151 X7ch, 36 %% 64 % ODHFELRLTNT, HFC
TS, 2055 BB EL87, BAREEIL Klebsiella, Proteus, Enterococcus 7t KITBEREHD

Table 5 Bacterial Relationship in Mixed Infection.

%]
2} 2 8 0
§ § g S8 g 818 | &
. 281818 213 |3 5815
il < 5] SRS ) o S| =» g g 21T
w3 g e S B T S j = rg 8 R
a2 AIE| g 58 El5 28588 E
g ko . =T = T s B e ko) 21212
B2 sIS|ald|dlcialzsl& &84
E. coli 35 | 52 22 2 4 6 4 8 9 4 16
Klebsiella 191 62 | 2 7] 7 5115 21 6| 2
Alcaligenes 1] 1t 4 4 41 61 -6
Citrobacter 17 | 16 2 1 21 6| 2| 2
Pseudomonas 45 | 64 6 | 27 12 3] 3 6 9
Proteus 14| 47| 4 28 2| 4 4| 7
Rettergella 22|52 1 70 14 2 3] 10
Morganella 10135 2 22 2110
Cloaca 10 | 18 12 4
Satphylococcus 24 132 4 121 4
Streptococcus 91|10 1
Enterococcus 15199 | 4

G.N.i. : Gram negative rods not identified
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WL —D 148D\ CTAI6 D B % {77 - 1o
L HBEBRINLRFAR L DL FZ L OB 3D 121
R, B R295K CH » C, 515Bk Gl iz (Table
4y, A EEERES 1T Pseudomonas 77, Enterococcus
74, Rettergella 70, Klebsiella 59, Proteus 51, E.
coli 49, Morganella 39 /¢ K70 b, Hidh & NERAEE
- C Proteus &, Pseudomonas 7z ¥ BhnsigHE ¢
BB, FEMEE140 27%) o LR AR5

(73%) L1 O WHEIUFRIL D L, HFic Eo-
terococcus, Rettergella, Klebsiella, Pseudomonas #3

BABREHL L COEERE K> TWBOMMER X
%LZQ.

2. REBRCHTIHER

Citrobacter #& < T_TDEBITIT, B
Bl LTt 0 X b LRAERRFCOIEI R
TEOHENRE <, REBEBED #HSE AL T
%. K¢z Alcaligenes, Enterococcus, Klebsiella,
Proteus, Morganella 7¢ SIS RICEIRCRR
2B HHEFRHGEIR (Table ).
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Fig. 1 Colony Count (per ml) in All
Specimens
—fRCAEE AR T b oL L, 10¢/ml PTFo Lo

27 B FD Bivte, — RO BIR TIrE 105 P L%
THORE L, e 100 BRI %% b T,

IHEHEMNCEETS LRkO X 5 nBEA L bR
5.

E. coli 87fk Tt 10* LITFD D192 ¥ 3,
105 P EAKE S EEd Ty, BEREL L CEER
ZERABLATHD (Fig 2).

Klebsiella g1z s\ ~CH 104 LR 20% ¢ 105~
100 BB BB, Hie 1010 BLEAI50 %% b
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Flg. 2 Colony Count (per ml) of E. coli
(87 strains)
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Fig. 3 Colony Count (per ml) of Klebsiella
(81 strains)

<

A A T A A AT L
Fig. 4 Colony Count (per ml) of Alcaligenes
(12 strain)

T3 DIBETR&ETHH 5 (Fig 3).
Alcaligenes i3> 128k ¥ 7o 28, ¢ 100
P BB EH LCwic (Fig. 9.
Citrobacter 33kkciL, 100 Bl 14 40%% S5 —



R « 132 s WREHEHORBC BT % FEhi BB RECDWT 665

¥, 100 PTF b2 %FEL TS (Fig. 5):
Pseudomonas 1098ki% 10t LIF2329%, 105 I bt
1% & 3 3% o fitie % (Fig. 6).
Cloaca 11288k G, 10* IMR12% 04T, flukd
T 10 P REi->Tn%b (Fig. 7).
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Fig. 5 Colony Count (per ml) of Citrobacter
(33 strains)
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Fig. 6 Colony Count (per ml) of Pseudomonas
(109 strains)
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Fig. 7 Colony Count (per ml) of Cloaca
(28 strains)

Proteus 7ijkicovsCit 10t LIF19% ¢, 105 L) |
DHOAHERIE <, 100 LR 30 % % 5D T 5
(Fig. 8).

Rettergella 748ci3 100 LUF 139 %0359 &

%
0..
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Fig. 8 Colony Count (per ml) of Proteus
(71 strains)
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Fig. 9. Colony Count (per ml) of Rettergella
(74 strains)
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Fig. 10 Colony Count (per ml) of Morganella
(45 straing)
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Baras 100 PlEThn. FHic 10° Bl E66% & #92/3
wEL % (Fig. 9.

%7z Morganella 458k 10t It b2 %
T ET, BEZRLICbDOBED- i (Fig. 10).

L L7eps bStaphylococecus 56 #-cirx 10t IR
53 %icE L, HBIWERED 005\ LY 27z
(Fig. 11).

¥ 7= Streptococcus 19BIZ B\ Th, I cus
Eitrvg, 10t LUFM58 0@ e s » T kb,
REEEPFEHE L U BEEEN B & B2 bk
(Fig. 12).

Enterococcus 114k ¢ 10t LITF23% T, 105 LS L
IARBRFE S LT %0 100 LIR30 % & -
T\w5 (Fig. 13).

4. FEHIRZRERE

BRI O R s (RS R E Y
e\, RO D BB OB LKL 7.

E. coli oo\ Tilsriciz KM, CeR, NA, AB-PC

%
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] nininill}

102103 0% 105 0% 07 108 i0° 1%
Fig. 11 Colony Count (per ml) of Staphy-
lococcus (56 strains)

T

Lol U,

0? /03 0% 105 108 107 108 100
Fzg. 12 Colony Count (per ml) of Streptococcus
(19 strains)

DI CRZWIEL, WTFh350% L Lo EKEY S
Tu%, itk iz CL 2375% T &<, NA, KM,
CeR 23z hicik T s (Fig, 14).

Klebsiella i E. coli iz RS BRI A 7
<, #iRTiz CeR, KM 38 X 0% PFS »350% % 2. %
DHT, HEoBETIL CeR © Z i btz
HMETLTW5 (Fig. 14).

Alcaligenes 1D\ Ch, BREURA e\, FEHIK
T AR TEIE L BT L EE - ke (Fig. 15),

Citrobacter X fif 8> Rk Tl KM @ 73%, NA
402 DEEFFME LR Ucht, it IR BB SR
{EF L7 (Fig. 15).

0%_
40F
30F —
20

Ta00al 00

10% 103 0% 10° 105 107 108 10° 10®

Fig. 13 Colony Count (per ml) of Enterococcus
(114 strains)

E. coli
C1 Preoperative
Postoperative

Klebsiella

100% 0%
Fig. 14 Sensitivity to Chemotherapeutics
in E. coli and Klebsiella

(AB-PC : Aminobenzyl Penicillin, EM. :
Erythromycin, SM : Streptomycin, CP :
Chloramphenicol, TC : Tetracycline, KM :
Kanamycin, PB : Polymyxin B, NA :
Nalidixic acid, CeR : Cephalosporin C, NF :
Nitrofurantoin, PFS : Panfuran S, CL :
Colistin)
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Pseudomonas 34781, #HHEE bic PB oOREmE
DEBFERRN DS, RO & A8 Tofeifs
RIS oe T % (Fig. 16).

Cloaca Mgl %E B U T, B&AETNTD EH)

A8~
PC
Alcli I Citrobact
cal zgenef sqE— robacter
C Preoperative

&2 Postoperative % cp =
7C

Y KM
PB

100% 50 00 K] 0%
Fig. 15 Sensitivity to Chemotherapeutics in
Alcaligenes and Citrobacter

Pseudomonas EM Cloaca

7 Preoperative
Fostoperative Licp

)
100% 50 0 o0 50 100%

Fig. 16 Sensitivity to Chemotherapeutics in
Pseudomonas and Cloaca

Proteus
3 Preoperative
Fostoperative

Rettergella

. ,
00% 50 6 0 50 100%

Fig. 17 Sensitivity to Chemotherapeutics
in Proteus and Rettergelia

W L OBRS & KT 5, (Fig. 16).

E B Proteus 138\ TIE 50 LA LD REEZ M AN
THEAIGEH ST, I KM 2R FaigEe 16
40%CH - t= (Fig. 17).

Rettergella 13 13 & A E3FXTD WO EAIRSZ 1
wZL{ KM 2325% %8 2 5 & v (Fig. 17),

Morganella (2§ 8D S HbRCR L Ci PB, KM 23
BRSNS B85 MBI TRHZEHETL
w5 (Fig. 18).

Staphylococcus 3, KM &t AB-PC o35 Bzt
BB 22, MBR L L BRET2AEDD
(Fig. 18).

Streptococrus iz iﬂ“bfﬂi AB-PC L CP B I O’
KM zhgpE B itam+5 Fig 19).

Enterococcus oW Tkl ET, Mo WFho 4
MECBLTY, Lk ABPC L Cy RS
HL 5 (Fig. 19).

Morganella Staphylococcus

1 Preoperative
Postoperative

L 1

100% 30 00 50 00%
Fig. 18 Sensitivity to Chemotherapeutics
in Morganella and Staphylococcus

Streptococcus

1 Pregperative
Fostoperative

-
e CF bz
&= TC

L L I
100% 50 0 50 100%

Fig. 19 Sensitivity to Chemotherapeutics in
Streptococcus and Enterococcus

5. WEZBERPHEEOHE
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Type B : #ifioBKEu, Fiire figo B 3
b LT HB R L, o e, kg
5, BHRB%, Eok Eofsiy & o0, RR
AL CTRERIENTET D40,

Type C : WETOEGL, FW LB T 00D
MEBHFELCTH, WOFR, WEES BEZRE%,
Bl EHBOEL, BYITERL TRHEERIK
Bl o,

£ Type o\ CEMMANC BT D Lk o
LTHB.

1) Type A : AEW A% $ 011148840446 (28
%) TH- T, FfifR e U COIERRSG, REYA

WRBHFEM ORI 5 R HATE O B o>u T

BRI T 5 TFRARD LWAITHS.

2) Type B : 81 BICRBAD55% % DD, FizlE
Wik, TUR, BEBesYigkes, BB vaH
7o &, THREBCHT3F0C, hofitkcEE S 7
—TAEFEHTLLOES . BT —FAEREBLM
HRITREL W52, BEBCRBRTHBCHS
(Table 7).

RER I ER H T 5.

Case 1 : 297, &F. MAIRERHTE, Fig. 20).

ERERAT X 5REMKBREDO T DR & D

Table 7 Type B : Delayed Cure of
Bacteriuria after Operation.

firts &0 LR T HFM T, oKL AT Y
VAT - FAEREE L b OIS (Table6). Name of Operation Qo. of
Table 6 Type A : Prompt Bacteriological Suprapubic Simple Prostatectomy 24
Cure after Operation. TUR 7
- Partial Cystectomy 7
Name of Operation No. of Case
Ureterocystoneostomy 7
Nephrectomy 17 Resection of Prostate with Castration I3
Pyelolithotomy 6 Urethral Plasty 6
Ureterolithotomy 6 Bquginage 6
Cystolithotomy 2 Resection of Bladder Neck 5
Partial Nephrectomy 4 Cystolithotomy 4
Nephroureterectomy 2 Pyelolithotomy 2
Young’s Rongeur 2 Ureterolithotomy 2
Miscellaneous 3 Miscellaneous 5
Total 42 Total 81
colony 10"
count’ psl
109}
74 .
1o 6 operation
10°r IENED
10°+
10%F
103+
102}
E.coli day
/ftebszelta m@ NN
Froteus [y
ﬁettergelta N
citrobacter =3
Morganeila
Cloaca E
Enterococcus TR
7 [7c] g
drug O’J.i WWJ.I ICeRl

Fig. 20 Type B, Case 1: 29 F, bilateral ureteral stone, operation :
1) nephrectomy (f), 2) ureterolithotomy (r)
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E. coli FEHIXtics’, OB T Ry
EANE LR, 22 ¥ To &8 Type A Y4
B0, MBEAREBGOWIRC L 2ER2FE LD
TEREVEN 1T~ T, o T-tube #HBL
fo. #2 @45 Proteus, Citrobacter o Rt A ot
oD TR~ D (LR 1775 - 7228 T-tube % Hhdk

WRBRFHOMBIT BT L F

v} f2 SRERYG

669

LTh 5% Klebsiella, Proteus, Rettergella, Mor-
ganella, Cloaca 73 &' BANELE: A bz, L
LE2EFMET7 ~ S BETEILRECHD L CRiT4E
AR

Case 2 : 53, BF. B NI REO L%
MRS E, SREfREE (Fig 2D.

colony 07
count 0°

10%F

107

105+

10%F operation \

/0% | \y

0’ no residual )(

102k bag catheter Urine \

= cystostomy \\
A

E. Coli (77 day
5@%@‘@9@ B . > :-:»::—\F\Tq =7 S ~
Maggggella T TITHE =3
Enterococcus
drug Mm @

Fig. 21 Type 2, 53 M, 1) stone of bladder, urethra and prostate
2) urethroperineal fistula ; operation : cystolithotomy with closure

of fistula

g EUIBie CRERE, BIVERASE A, ¥ osHREY)
BIC TR EFE G ETHRL 7. WHRILE R R E A,
¥ IRRIRER)C bag catheter ZBA L CEH LKL
fo. fiiETX » E. coli 38 X% Proteus o Blsi L
A5, #i81T Rettergella, Morganella, Cloaca, En-
terococcus % id - TRERY:, HAARBESARL,
EROPEHERGFC S0 LTEBRY T — 741
¥ X ORR O FELRTE R oW 2 2l hs - 1.
BRAERL THLBRIMEEEN RS Th 22t
SEZER T O, RIGEECUEMTH 5.

3 Type C: 256IC17 %. ETFHRBCHT2FE
MEDBCROh D0, ABMOEBIIFREY T - T %
KAMCAFE T 5 RE HEEM 2, BREIFELELLD
KRB EREENFEMC L > CTIHEIRLEERLRD
3 (Table 8).

Case 1 : 73%, BT. BREEENE (Fig. 22).

B S VIR HEOTR T, BEELETL TWT
TR S AT D L h 1T 78 - 7=, 7 i vk Pseudo-
monas OBPBELECTH- o, A7 —74 BB &

Table 8 Type C : Persistent Bacteriuria
after Operation.

Name of Operation lg;éeOf
Ureterocutaneostomy 10
Ureterocystoneostomy 4
TUR 3
Closure of Vesico-vaginal Fistula 2
Cystolithotomy 1
Nephrectomy 1
Miscellaneous 4

Total 25

b Rettergella, Proteus /¢ P& BOBEIC ; » B F /-
BRABRCBTL, (LEREC 205 BT EL
S Ligdso .

Case 2 : 357, &T. HREEE, FRERMEREN
(Fig. 23).

TEEEORBFMECINE T, FEFIIL Boart
RREEWH WEH % 1> T REBEI BRLE



670 IR < 122« WRERIF RO MBI BT 2 RPRHEMEOEMIC oW T
ol
colony / 09
count  10°F
/ OB L
/07..
10%
10}
10%
103k
10%F
|2 A 7 2 o
vdomanas N 0 S O S N S50 O
Proteus
Morganella iy i
Alcaligenes == E=
Enterccoccus
3t réptocotcus
Providentia [
[7C] —
dru 7 et 7 e
g [Sor7 " ST T S
Fig. 22. Case 1: 73 M, recurrent tumor of the bladder, operation : bilateral
ureterocutaneostomy
0% 5
10% 7
5l
colony fo N
107 /
count P .
10°F )
10% operation
0%} *
0%

splint catheter—
Melecol’s catfieter

E.colt
Fseydomonas

roteus
Reitergella
Morganetla
Cloaca
Citrobacter

Lnterococcus

Miscetlaneous

drug .

Fig. 23 Type C, Case 2 : 35 F, right ureterovaginal fistula with neurogenic

bladder, operation :

2, BROFFED b FIEGo E. coli 2 LIELIE
FEEL, BERERLEL G BRYGEOREAT 8
TH- .

BERLTICER

R ERYE I BT s R GERA LI I W T
HRE L OBENRBLND LI A k. I
FRECOWTRERNSH RS L8 0FE
MOBEBCET % b0n% <, BECRZS A

right ureterocystoneostomy (Boari)

EHREOEEESRE b, i Proteus,
Klebsiella, Pseudomonas 7 & D Wb 5555
BorHERFAEMLz EERIRTY
5., ¥Freohboiestd s EEEER O RZ
Hreontd, £ oMERD SN, TRk
DOWEMAEELEINTWE—TF, HLWEHNRK
% EERR INHERFERHFE IR W5,
LA TCRBERPEORIICE, Lo /s
MOBERNEBEE TS5 & BMRTH D, 1§
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TEAN T AT

FHT bbb BEOEHNE X FRFTNERR
RLUTCERBTEERVWC X BB AT, host-
parasite relationship OB A, LB AML b
hiXis b,

PR BB R IC 35\ CIRES FRILE D (5 5 A7
BRFLE-> TEELR> TW3A, HICRE
HEEY MR- 20, WREBHEBELT -
kbl &, @*&b%fﬁiﬁﬂ@%ﬂm o T
RGIE DB EMEBIEL T 5 ¢ LI AE LT
LRI 25 THD, ZOHE»LD
B n b CEELE2ZDR S,

DLED X5 7R b, bbbl bRt
FMARC T 2 RAPBHEOREHZ BT 5
EEbiT, MEOREY HbEBHL TR
MMz IR TH 5.

WRARPHRY IR T Fili e B Lz Eflo >
B, WATRAIC T CIC s s, HiEo
MY RE S R fTbhi 148 6] wo
WTBRR Lkkzsn, IRl O 28E © HE
t¥ Enterococcus >E. coli >Staphylococcus>
Pseudomonas>Klebsiella>Proteus @ JHC &
- e By, O BE CrRIEMMNEE - T Pseudo-
monas > Enterococcus> Rettergella> Klebsiella
>Proteus>E. coli>>Morganella &7 0, i
Pseudomonas * Rettergella # oo Proteus
BOWMMAPER Lo Tnd, FRBAKRED
BEIMFECIEML TH 50248 E 2 b
ns,

I BT 2 REOLBE BT 2 &, B
56T 121964~1965%F1C 35\ TR R IR RYLFE D
SEE L L B coli 374% <, 735 sk
BEOMMEA LD Twa, HEV R MRER
HIERIER & LB I R R P D2 X,
BILErE L, 2Lz Ficik Pseudomonas,
Proteus, E. coli MLIELIER bR B &R ~<T
Wa, E IR BT R EYWE O R R A
AL, —REFOBICX E. coli 2337.9% T
b4 <, Staphylococcus 28 zhic R¥, Bl
T Corynebacterium, Streptococcus, Proteus,
Micrococcus, Candida, Pseudomonas o i 7o
> TWw5, UL LITIREET’ E. coli, Sta-
phylococcus 1 kv~ Proteus, Streptococcus,

i) 5 R BT O BRI T

oY) P2 § ~ Eiti (=

671
CiL

Pseudomonas & EA725 Auasd b, Proteus,
Pseudomonas o L WHMZHEL Tw 5,
b bho B b, chbo @i Agc
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