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Differences in urinary tract infections in male and female spinal cord
injury patients on intermittent catheterization
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Intermittent catheterization has gained wide acceptance for use in hospitalized patients
following spinal cord injury. Most studies evaluating this procedure, however, look only at
the infection rate in the male SCI population. In this study the rate and type of infection
encountered in the male and female SCI population were evaluated in an inpatient hospital
environment. Fifty four patients who were undergoing intermittent catheterization with the
MMG/O’Neil catheter system were evaluated. All patients were similar with regard to level
of injury and bladder management. There were 45 males and nine females in our study
group (n =54). A total of 10945 catheterizations were performed with 75 infections
indentified. The overall infection rate was 0.68% or one infection for every 146 catheteriza-
tions. Of the 45 males there were 58 infections of which 11 (18%) were E. coli. This
contrasts with the female population (9) in which there were 17 infections with nine (53%)
being E. coli. While a variety of infecting organisms were present in males, females were
colonized with either E. coli, enterococcus or Klebsiella. While hospital based intermittent
catheterization would appear to be associated with an acceptable low incidence of urinary
tract infections (0.68%), infected females have a higher incidence of E. coli (53%)
compared to the male population (18%). This study also demonstrated that female patients
had a significantly higher infection rate than males (nine females with 17 infections
compared to 45 males with 58 infections over the same time period). The higher incidence
of urinary tract infections in females with E. coli perhaps is related to the proximity of

bowel/stool contamination.
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Introduction

As reported by the National Spinal Cord Injury
Statistical Center in Birmingham, Alabama, there are
approximately 7800 new spinal cord injuries (SCI) a
year in the United States. Eighty two percent are male;
while 18% are female. The majority of these patients
have complete injuries resulting in neuropathic bladder
dysfunction. Intermittent catheterization (IC) has
gained acceptance as the preferred method of early
neuropathic bladder management since the late
1960s.1> More recently, Stover et al* reported that
there was lack of universal agreement on the most
efficacious long term management of the neuropathic
bladder and that there was no consensus on the
significance of urinary tract infection (UTI) in overall
bladder management. Since females represent a minor-
ity of spinal injured persons, few studies address their
unique concerns. The diagnostic and management
principles for females tend to be extrapolated from the
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data on males, a problem noted by the National
Institute on Disability and Rehabilitation Research
(NIDRR) at a recent conference. It was advised that
more research was required with this group.’ This study
examines the rate and type of UTI in both the inpatient
male and female SCI population and evaluates the
effectiveness of the MMG/O’Neil (MMGON) catheter,
(Medical Marketing Group, Atlanta, Georgia).

Methods

Fifty four patients who were undergoing IC with the
MMGON catheter system were evaluated and data
was collected over a 3 month period. All ICs were
performed by a specialized team of urology technicians.
The average length of time for patients in the study was
6 weeks. The patients were cared for at Rancho Los
Amigos Medical Center on the spinal injury unit which
consists of six-bed rooms. There were 45 males and
nine females in the study. The patients were similar
with regard to level of injury and bladder management.
The male patients were either on IC, not voiding, not
wearing external urinary collection system (EUCS) or
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on IC, voiding reflexly and wearing an EUCS. Female
patients were on IC, not voiding, and not wearing
padding or on IC, voiding and wearing padding.
Patients classified as being on IC, voiding and wearing
EUCS or padding were those voiding by reflex or strain
but did not empty their bladder adequately and needed
to continue IC. The patients who were on IC and not
voiding were on a catheterization schedule every 4 to
6 h, while the patients who were voiding were catheter-
ized every 6 to 8 h. The number of patients doing self
versus care-giver doing IC in each group was similar
(Table 1). UTI in this study was defined as a bacterial
colony count greater than 100000. Urine cultures were
obtained by sterile catheterization weekly and UTIs
were treated with antibiotics for 10 days according to
the sensitivity of the organism.

A new catheter system, the MMGON, was utilized
for intermittent catheterization. The catheter is en-
closed in a plastic sleeve, is pre-lubricated, and has a
urethral introducer tip which protects the catheter from
being contaminated by the colonized first 1.5 cm of the
urethra, thus reducing the incidence of UTI.®

Results

A total of 10945 catheterizations were performed with
the identifications of 75 infections. The overall infec-
tion rate was 0.68% or one infection in every 146
catheterizations. Of the 45 male patients there were 58
infections of which 15 were Klebsiella, 13 were entero-
coccus, 11 were E. coli, five were Pseudomonas, three
were Enterobacter, two were Staphylococcus, and nine
were other organisms. In contrast, in the female
population (9) there were 17 infections of which nine
were E. coli, four were Klebsiella, three were entero-
coccus and one Citrobacter. Comparison of the two
cohorts, 45 males with 58 infections versus nine females
with 17 infections indicate that the two were signifi-
cantly different, (P = 0.0107). In the male population
11 out of 54 infections (18% ) were E. coli compared to
the female population in which nine of 17 infections
(53%) were E. coli (Table 2). Comparing the number
of E. coli infections among males versus females using
chi square analysis, females were shown to have a
significantly greater proportion of E. coli infections,
(P <0.02). While multiple infecting organisms were
present in males, females were colonized with either
E. coli, enterococcus or Klebsiella.

Table1 Number of patients doing self versus care-giver
intermittent catheterisation

Males (45) Females (9)
Paraplegic 27 (60%) Paraplegic 4 (45%)
Quadriplegic 18 (40%) Quadriplegic 5(55%)
IC only 31 (69%) IC only 7 (77%)
IC external or 14 (31%) IC external or 2(23%)

padding padding
Self IC 23 (51%) Self IC 4 (45%)
Staff IC 22 (49%) Staff IC 5(55%)

Table 2 Urinary tract infection rate in 1094 catheterizations
(0.68% or one infection per 146 catheterizations)?

Males Females
n=45 n=9
Infections 58 Infections 17

Klebsiella 15 (26%) E. coli 9 (53%)
Enterococcus 13 (22%) Klebsiella 4 (24%)
E. coli 11 (19%) Enterococcus 3 (18%)
Pseudomonas 5(9%) Citrobacter 1(5%)
Enterobacter 3(5%)
Staphlococcus 2 (4%)
Other 9 (15%)

Males 19% E. coli® Females 53% E. coli®

2P =0.0107; bP < 0.02

Discussion

A review of the literature notes numerous risk factors
for increased UTI in the SCI population. McGuire and
Savastano’ reported that while one third of patients
maintained on long term intermittent catheterization
remained free of UTI, the remaining two thirds had
chronic or recurring bacteriuria. LLoyd et al® reported
that 80% of patients voiding reflexively had chronic
or recurrent bacteriuria. Perkash and Giroux® credit
adequate bladder drainage as the most effective
method of preventing recurrent symptomatic infec-
tions. Lapides!® in 1974 evaluated the causes of urine
infection in neuropathic bladders and concluded that
host resistance was the most important factor in
preventing lower urinary tract infection, and that
infecting microorganisms play a secondary role. In
effect it has been established that most normal human
bladders are resistent to infection even when contamin-
ated with gram-negative organisms, so that a change in
the bladder mucosa must take place in order for
infecting organisms to produce a clinical UTI. He
believed maintenance of tissue integrity was essential in
deterring bacterial invasion. Tissue integrity can be
adversely affected by instrumentation, neoplasm,
tuberculosis, calculi, indwelling catheters and the like.
Lapides further proposed that an impairment of blad-
der vascular circulation results in a deterioration in the
local tissue immunity provided by structural integrity.
Increased intravesical pressure and detrusor over-
distention which cause both a loss of tissue immunity
and impaired bladder circulation are usually associated
with an increased incidence of urinary infection. More
recently Hackler'! noted that those spinal injured
patients with hypocompliant bladders had a 64%
incidence of hydronephrosis. Likewise, Bennett et al 12
concluded that high pressure detrusor hyperreflexia
particularly in the presence of detrusor sphincter
dyssynergia may lead to urinary stasis and turbulence in
the proximal urethra, thereby increasing the risk of
urine infection. Though numerous studies note that IC
has lowered the incidence of UTI and reduced the
incidence and severity of upper tract and other compli-
cations,'*~1® hospital infection rates for patients on IC



remain high. Recently, the consensus validation confer-
ence sponsored by NIDRR listed the risk factors for
UTT in the SCI population as: over-distended bladder,
vesicoureteral reflux, high pressure voiding, large
post-void residuals, presence of stones in the urinary
tract, and outlet obstruction. It was concluded that
although the risk of infection is reduced with IC, the
risk for UTI still exists.’ In hospitalized patients this
results in increased morbidity, loss of therapy time for
patients, increased length of hospital stay, and in-
creased costs for rehabilitation.

Urethral colonization and UTI

Colonization of the distal urethra in spinal injured
patients is well documented. Hirsh!” believed coloniza-
tion beneath the external catheter and extension into
the distal urethra put patients at greater risk for
development of UTI when on external catheter and
intermittent catheterization. Montgomerie et al'8! and
Gilmore et al,?! did multiple studies looking at
colonization of Pseudomonas and Klebsiella in the
perineum and urethra in spinal injured males. These
studies looked almost exclusively at male patients and
showed considerably more urethral colonization in
patients wearing external catheters but did not show a
higher incidence of UTI in this group.

Because females represent a minority of spinal
injured persons, there are few studies which address
their unique concerns. Pearman et al®* reported a
higher incidence of UTI in his female group, a
significant problem in our SCI female population. Our
own experience and this data would indicate that not
only is the incidence of UTTI higher in females, but that
the pathogens are different as well. Fowler?® reported
that E. coli are responsible for 75% of infections in
adult women. He reports that there is convincing
evidence that infection in the urine of these women was
preceded by colonization of the vaginal and urethral
mucosa with the infecting organism. This is in agree-
ment with past studies by Stamey and Sexton®* who
believed that vaginal colonization preceded urinary
tract infections in women. The women represented in
these two studies, however, were not SCI women with
neuropathic voiding dysfunction.

A review of the literature identified no studies which
addressed the issue of fecal contamination and the risk
of UTI in spinal injured women. Lara et al® reported in
a study of 99 male patients in a Veterans Administra-
tion (VA) medical center, nursing home care unit, that
the incidence of UTI was 70% in men with bowel
incontinence compared with 25% in their bowel conti-
nent counterparts.

The MMGON catheter was originally developed for
female patients in Australia, and has been available in
America for 7 years. Since then three preliminary
studies have shown a significant reduction in infection
rates in spinal injured patients using the MMGON
system. Charbonneau-Smith (unpublished abstract)
showed that 77.3% of the control group using a sterile
system with a straight catheter had more than one

Intermittent catheterization
C] Bennett et al

gt

infection per admission compared with 44.4% of the
group using the MMGON. Pang-Wright and Dasalla?
also demonstrated a lower incidence of UTI using the
MMGON but could not establish a significant differ-
ence because of the small size of their sample. Young
and Bennett” demonstrated a 30% reduction in
infection rate over a 3 year period using the MMGON
system compared with an alternate closed method
system in which the catheter also was enclosed in a
plastic sleeve, but was not self-lubricated and had no
introducer tip. The infection rate in the group (without
introducer tip) was 0.91% or one infection for every
109 catheterizations. Furthermore it was demonstrated
that when using the non introducer tip enclosed system,
84% of the infecting organism in women were E. coli
(unpublished data).

In this present study using the MMGON catheter
system the overall infection rate was low (0.68%).
Nevertheless, women still maintained a higher infection
rate than their male counterparts (nine females with 17
infections compared to 45 males with 58 infections over
the same time period and frequency of IC). The
incidence of E. coli in women, however, was reduced
from 84% to 53% using the MMGON system.

These findings raise the possibility that the higher
incidence of UTI in female patients perhaps is related
to the proximity of bowel/stool contamination and
linked to the patient’s bowel management program.
There is a large amount of fecal contamination of the
perineum in women who have their bowel program in
bed during the initial stages of their rehabilitation. It is
intriguing to postulate that women who have their
bowel program on the commode would have less
contamination of the perineum and thereby reduce
their infection rate. Further studies on female patients
are necessary to correlate their type of bladder and
bowel management programs and the use of inconti-
nence padding with infection rates and infecting organ-
isms. In conclusion, while hospital based IC with the
MMGON system would appear to be associated with
an acceptably low incidence of UTI (0.68% ), infected
females had a higher incidence of E. coli (53%)
compared to the male population (18%), (p < 0.02).
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