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In certain gynecological conditions 
like genital prolapse, urinary infec
tion may be caused by urinary sta
sis. Operations on the bladder ( re
pair of cystocele, urinary stress in
continence or fistulae) are followed 
by continuous drainage for several 
days and are likely to produce infec
tion of the lower urinary tract. A 
single catheterisation to empty the 
bladder before gynecological examin
ation, before an operation or to mea
sure residual urine, may also lead to 

lony counts; (iii) the organisms isola-__ 
ted were subjected to sensitivity tests 
against certain antibiotics; (iv) white 
blood cell count and blood urea esti
mation; ( v) intravenous pyelogra
phy, whenever necessary. 

TABLE I 
Type of gynaecoLogicaL cases studied 

TYpe of cases 

1. Prolapse uterus 
2. Vesico-Yaginal fistula 

Kumber of 
patients 

49 
27 
31 

this infection. 
3. Dysfunctional uterine bleeding 
4. Fibroid uterus 19 _..._____ A 

5. Others 29 A study of urinary infections in 
gynaecological patient;,. was made in 
the departments of Obstetrics and 
Gynaecology and Bacteriology, 
Madurai Medical College, from June 
1967 to March 1968. As shown in 
Tables I and II 155 gynaecolog'lcal 

-----" 
Total 155 

TABLE II 
Incidence of urinary infections in 
different gynaecoLogical conditions 

No. infected 
cases were studied. Genital prolapse Type of cases ~o. of (Percent 

and genito-urinary fistulae formed ·------------------
cases in brackets) 

about 50){ of the material. Each I. Prolapse uterus 
2 Vesico-vaginal fistula 

case was examined in detail after 3: Chr. cervicitis, pelvic 

49 21. (42.8) 
27 24. (88.,8) 
14 5. (35.6) 

h" t t k" d th f ll · · infections etc. IS ory a Ing an e 0 OWing In- 4 Sterility, dysfunctional 
veE:tigations were done: ( 1) urine for . uterine bleeding, myo-

65 14 (21 .5) 

number of pus cells per high mas. 

power field; (ii) urine culture and co- Total 155 64 (41. 2) 
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Except in cases of urinary fistulae, 
a midstream specimen of urine was 
collected after preliminary vulval toi
let. In patients with fistulae, either a 
catheter specimen or, if its size- -

, 

·. 
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permitted, a direct collection was 
made. Soon after the collection, 
urine was put up for culture 
on MacConkey's medium and 
nutrient agar by surface inocculation 
method, using a platinum loop ( cali
brated to deliver 0.01 and 0.001 ml. of 
urine). Twenty-four hours later the 
total surface colony count was made 
by a colony counter and the number 
of colonies per ml. was recorded. 
When more than one type of colony 
was grown, subcultures were made 
with peptone agar. Sugar and bio
chemical tests were carried out for 
identification of these organisms. All 
the organisms grown were tested for 
their sensitivity with the disc method 
against the following antibiotics in 
different concentrations :-oxytetra
cycline 20 ug per disc; urobiotic-20 
ug. per disc; strepotmycin-200 ug. 
per disc and chloramphenicol 100 ug. 
per die. Whenever the first speci
men of urine showed pathogens, the 
patient was treated with a course of 
urobiotic (composed of oxytetracyc
line 125 mg., sulphamethizole 250 
mg. and phenazopyridine 50 mg. per 
capsule), one capsule every 4 hours 
for 5 days. Postoperatively, the 
bladder drainage was maintained for 
48 hours following operations for 
genital prolapse and for 14 days after 
repair of vesico-va~;inal fistulae. 
The urine was collected for culture at 
the end of 2 and 4 days in prolapse 
case,s, and 2, 4, 7 and 14 days in fis· 
tulae cases. Urobiotic was given 
prophylactically in the postoperative 
period in the dose stated earlier for 
5 days. The urine culture was done 
on the day of discharge and the pat
ients were followed 3 months later. 
A study was also made to determine 

5 

the effect of single catheterisation in 
50 patients. For this purpose 3 sp~
cimens of urine were collected from 
each of them-(i) one · midstream 
specimen on admission, (ii) a cathe
ter specimen with an autoclaved cat
heter before a minor operation the 
following day, ond (iii) one more 
midstream sample 48 hours after 
catheterisation. 

Results 
Out of 155 cases, in 41.2 % patho

genic organisms were isolated 
from urine culture. In 58.9 % 
of these samples the infection was 
mono-bacterial and in 41.1% it was 
polybacterial in ongm. It may be 
noted from Table II that the inci
dence of urinary infection was high 
in cases of genital prolapse and 
genito-urinary fi:::tulae, 42.8 % and 
88.8 % respectively, though most of 
them were asymptomatic. In other 
cases where there was no bladder 
pathology, as in cases of dysfunc
tional uterine bleeding, sterility etc., 
the incidence of this infection was 
only 21.5% . 

For 155 cases, 421 urine samples 
were collected for culture. Among 
the pathogenic organisms grown the 
commonest was the coliform group 
forming 51.6% of patients and 
29.6 % of samples (Table III). Next 
in order of frequency were the pro
teus, pyocyaneus (24 % and 15 )~, of 
cases respectively); Klebsiella, strep. 
faecalis, streptococci (non-haemoly
tic and haemolytic), staph. aureus. 
Amongst the organisms ordinarily 
non-pathogenic B. faecalis alkali
genes were seen in 34.6% of pati~nts 
and 16.6% of samples. 

' 
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TABLE III 

Type of organisms grown on urine cuLture 
(No. of P.ati~nts 155; No. of samples 421) 

Patients Samples 
Organisms 

~umber Per cent Number Per cent 
---------------
1. Coliforms 80 51.6 125 29.6 
2. Proteus 38 24.5 58 14 .0 
3. Klebsiella 34 21.9 47 ll. 1 
4. B. pyocyancus 
5. Str~p. faecalis 

24 15.5 :l4 8 .07 
13 8 .3 13 3 .. 1 

6. Non-haem. streptococcus 
7. Haem. streptococcus 
8. Staph. aureus 
9. B. faecalis alkaligenes 

7 4.5 20 4.7 
4 2.6 4 0.95 
I 0.06 I 0.23 .-"-' 54 34.6 70 16.6 

'fABLE lV 

Orgcmism s grown on urine culture and their sensitivity to antibiotics 
---

Xo. isola- Number Urobi;;=--Oxytetra-_ Chloram--·---Strep-Xo. Organisms 
latecl. tested tic cycline phenicol tomycin 

(. \11 figures in per cent) 

1 Coli forms 125 121 
2 B. proteus 58 56 
3 Klebsiella 47 46 
4 Ps. pyocyaneus 34 3:3 
5 Nonhaem streptococcus 20 13 
6 Strep. faecalis 1a 12 
7 Haem. streptococcus 4 4 
8 B. faecalis alkaligenes 70 46 
9 Staph. a lbus 39 27 

The results of sensitivity studies. 
are shown in Table IV. It may Ge 
noted that B. coli was more sensitive 
to streptomycin and chlorampheni
col than to other antibiotics. The 
proteus group was sensitive to chlo
ramphenicol in 66% of cases and to 
streptomycin in 38.6)'~ and to oxy
tetracycline and urobiotic in less 
than 2 per cent. Against B. pyocy
aneus, the order of preference was 
chloramphenicol, streptomycin, uro-

-----
14 .05 % go/ 

/0 43 % 45.8% 
1. 78 1.9 66 38.6 
8.69 6.8 30 45 
6.06 3 17 10.3 

61.53 57 50 50 
16.6 25 57 20 
50 50 so 75 
28.26 20.4 66 33 
37.03 28 75 Nil 

biotic and oxytetracycline. Against 
non-haemolytic streptococci, urobio
tic was the drug of choice. In almost 
all cases, urobiotic was found to be 
superior to oxytetracycline. 

With closed drainage, the incidence 
of urinary infection was 71.4 % at 
end of 48 hours, 75 % at end of 4 
days and 90 % at the end of a week; 
whereas with the open drainag'e it 
was 80 j~ after 48 hours and 100 )~ 
at end of 4 days. (Table V). 

TABLE V 

The incidence of urinary infections in postoperative gynaecological cases 

No. of clays of bladder drainage 
Type o f drainage \'o. of cases 

2 days 4 clays 7 clays 14 clays 
Number infected (% in brackets) 

Open :w 18 20 
(90~0 ) (100~0 ) 

-- -
Closed 28 20 21 25 25 

(71 %) (75%) (90%) (90%) 
~-
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In a series of 50 women who had 
no urological complaints, midstream 
urine showed evidence of infection 
in 11, in all of whom the infection 
persisted after the catheterisation. 
In 39 cases where there was no infec
tion initially, single catheterisation 
produced infection in 4 7. 0 '; 

Discussion 
It is well known that any con

..;dition causing obstruction to free 
· flow of urine favours bacterial 

g-rowth. In genital prolapse difficulty 
in emptying the bladder is often pre
sent due to cystocele. Fibroids . may 
occasionally give rise to dysuria. De
pending on the size of the bladder 
fistula , it2 mu osa may be exposed or 
prolapsed into the vagina or there 
may be bladder neck obstruction due 
to scarring. Upadhyay and Verma 
(1968) reported positive urine cul-

....J,\:lre in 66< 1 of genital prolapse, 
77.6 ) 1 of vesico-vaginal fistulae , 
36.4 < 1 myomas and 22.2 c~ of dys
functional uterine bleeding. In our 
series , pathog'enic organisms were 
grown on urine culture in 88.8 r ~ of 
fistulae and 42.8 (; of prolapse cases 
as compared to 21.5 (/c, of dysfunc
tional uterine bleeding and sterility 
cases. 

Catheterisation is a potent cause 
of urinary infection. Infection is 
less with single catheterisation-3 ~; 
(Kass, 1957) to 9r; (Slade and 
Linton 1960), though in the pre
sence of complications it may be as 
high as 23 1 

1 (Linton and Gillespie 
1962). On the other hand, with con
tinuous drainage of the bladder the 
infection rate may vary from 85 c< 
to 38 1 

1 depending on the type of 
l.>ladder drainage-open· or· closeo 
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(Linton and Gillespie 1962) . Kass 
1957 stated that half the patients 
with in-dwelling catheters for 24 
hours have bacteriuria and almost 
all with those for 96 hours have such 
infections. Donald et al (1962) re
ported an infection rate of 71% 
when the catheter was removed af
ter 48 hours of continuous drainage. 
According to them, even without ca
theterisation the infection rate was 
40 % following operations on the 
bladder. We noticed infection in 
all the cases 4 days after open drain
age, whereas with the closed drain
age, with no formalin , the incidence 
was as high as 90 ) 1 at the end of a 
week. Even with single catheterisa
tion there was a considerable risk of 
causing urinary infection. 

Causes of urinary infection follow
ing catheterisation in female pati
ents have been discussed by Linton 
and Gillespie (1962) . Infection may 
be introduced from the introitus or 
may travel from the lower end of 
the drainage tube. The movement 
of the catheter in the urethra facili
tates spread of infection and air bub
bles in the tubing may also cause re
gurgitation when the tube is lifted 
to change the drainage bottle. Kass 
and Schneidermann (1957) have 
demonstrated that within 3 days of , 
applying a sample of test culture of 
bacteria to tl:e periurethral epithe
lium of patients having an indwell·· 
ing catheter, these organisms could 
be recovered in large numbers from 
the urine. They believe that these or
ganisms enter the bladder via the ex
udate (or mucopus) that often forms 
around the catheter. The catheter 
itself may not be sterile. Out of 12 
'wet sterile' -catheters tested · . frotn 
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the wards, we found 8 were infected. 
As far as possible, autoclaved cathe
ters should be used. 

Amongst the organisms responsible 
for urinary infection B. coli is the 
commonest-42 % to 84 % in the se
ries reported by Madsen et al (1967), 
Samuel et al (1968), Upadhyay and 
Verma ( 1968) and Pathak et al 
( 1968). In our series it was noted 
in 51.6 % of patients and 30 % of 
samples. Other pathogenic organi
sms noted were the proteus, Klebsi
ella, pyocyaneus, E.trep. faecalis, etc. 
as stated earlier. The sensitivity of 
these organisms to different antibio
tics and chemotherapeutic substances 
have been reported by several wor
kers. Samuel et al (1968) found B. 
coli sensitive to streptomycin and 
chloramphenicol in 43.4% and 
83.3% respectively. The correspond
ing' figures reported by U padhyay 
and Verma (1968) were 48.3 and 
42 <;~ , which are comparable with 
45.8 1X and 43.4% in our series. Sen
sitivity of B. coli to nitrofurantoin 
varied from 96.7 j~ (Upadhyay anci 
Verma, 1968) to 30 1' ~ · (Samuel et al, 
1968). Upadhyay found the pro
teus sensitive to both streptomycin 
and chloramphenicol in 51.7 % com
pared to 25 o/c and 50 % respectively 
as reported by Samuel et al. For 
strep. faecalis , chloramphenicol was 
the best. 

It is worth observing here that 
pver half the strains of B. coli-the 
commonest pathogen in urinary in
fections-were resistant to the com
monly employed antibiotics.. It is 
essential, therefore, that these infec
tions should be minimised among•st 
gynaecological cases. Catheterisa
tion ·should not be done unless it is 

i 

unavoidable. Midstream sampbs, 
properly collected, are adequate for J --.._ 

microscopic and bacteriological stu
dies. Whenever indicated, it should 
be done with an autoclaved catheter, 
taking the same aseptic precautions 
as for a surgical procedure-reinforc-
ed, preferably, with chlorhexidine 
cream. In certain cases, like fistula 
repair, when the continuous bladder 
drainage cannot be a\roided-closed 
drainage of fixed type should be used ,,__, 
with 10% formalin solution in the 
bottle. The bottle should not be 
changed frequently. Gillespie et al 
( 1967) have devised a closed system 
of bladder drainage into a plastic bag 
with an immobilised in-dwelling ca
theter and advocate disinfection of 
the bladder during subsequent inter
mittent catheterisations, if indicated, 
for the residual urine. It is doubtful 
whether prophylactic antibiotics are 
useful in these patients. Donald et-- J 

al (1962) stated that in spite of anti
biotics urinary infection was persis
ting in a considerable number ( 46% ) 
of cases following surgery for pro
lapse. Kass (1957) was of the opi
nion that prophylactic and therapeu-
tic value of antibacterial agents is 
diminished in patients with in-dwell
ing catheters. This may explain the 
fairly high rate of infection even 
after prophylactic antibiotics in ·the 
postoperative period in our cases. 
Fortunately, the long range follow 
up of such cases by Cox and Hinman 
(1961), Tyler and Oseasoha (1963) 
and Madsen et al (1967) show that 
the infection following · catheterisa
tion completely clears tip in almost 
all cases in the absence of a pre-exis
ting renal lesion of any . obstructive 
lesion in the urinary tract: 

J 

I 

l 

I 

l 
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Summa1·y 

"' 1. A study of urinary infection in 
155 gynaecological cases was made. 

~ The incidence was high in urinary 
fistulae and genital prolapse as com
pared to cases of sterility, dysfunc
tional uterine bleeding, etc. 

2. B. coli was the commonest or
ganism grown in this series-51.6)~ 
of cases and 29.6 ~~, of urinary sam-

- ples. In order of frequency other 
pathogenic organisms were proteus 
Klebesiella, pyocyaneus and strep. 
faecalis. 

3. The sensitivity of organisms 
isolated was tested against strepto
mycin, chloramphenicol, oxytetracy
cline and urobiotic. 

4. With closed drainage, 75 ft_, of 
cases showed urinary infection aftee 
96 hours as compared to 100% fol
lowing the open method. 

5. Prophylaxis of urinary infec
~ tron in gynaecological surgery is dis
cussed. 
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