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Objective: To explore whether bladder irrigation with 
chlorhexidine: (i) can reduce bacteriuria, and (ii) is a 
practically feasible option in subjects with spinal cord 
injury practicing intermittent self-catheterization. 
Design: A prospective, non-controlled, open, multi-
centre study.
Methods: Fifty patients with spinal cord injury, prac-
ticing intermittent self-catheterization, with a his-
tory of recurrent urinary tract infections were scree-
ned for bacteriuria at follow-up visits to 4 spinal cord 
injury centres in Sweden. Twenty-three patients had 
a positive urine culture (> 105 CFU/ml of > 1 bacte-
rial species), of which 19 completed the study. Sub-
jects proceeded with bladder irrigation, using 120 ml 
of 0.2% chlorhexidine solution twice daily for up to 7 
days. Urine samples were taken twice daily. Respon-
se to treatment was defined as reduction in bacterial 
counts to < 103 CFU/ml.
Results: Fourteen of 19 subjects reduced their bac-
terial counts to or below the set limit. Subsequent 
return of above-endpoint bacteriuria was seen in 
most of the subjects. However, there were signifi-
cantly fewer subjects with bacteriuria after treat-
ment (p < 0.005).
Conclusion: Bladder irrigation with chlorhexidine, 
using intermittent self-catheterization, reduced bac-
teriuria in the majority of subjects with spinal cord 
injury and bacteriuria. The addition of bladder irriga-
tion was practically feasible in the short time-frame 
of this study. 
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catheterization; spinal cord injury.
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Spinal cord injuries (SCI) comprise a major sub-
group of neurological disorders, which typically 

impair bladder storage and emptying. SCI may be con-
genital (e.g. myelomeningocele; MMC) or acquired. 
Acquired SCI may be traumatic or non-traumatic (e.g. 
due to infection, inflammation, neoplasia or vascular 
compromise). The neurological consequences of focal 
spinal cord lesions, regardless of aetiology, are summa-
rized according to an internationally endorsed clinical 
classification system (1). Urologically, SCI typically 

leads either to a spastic or a flaccid bladder dysfunction. 
Intermittent catheterization (IC), either via the urethra 
or, more rarely, a continent urostomy, is advocated as 
an effective bladder management strategy in patients 
with neurogenic bladder dysfunction (2). IC, compared 
with indwelling catheters (transurethral or suprapubic), 
carries a lower risk of urinary tract infections (UTI), 
especially in subjects with SCI (3, 4). 

Despite the current preference for IC as the blad-
der emptying method of choice, recurrent UTI is 
nevertheless a frequent complication among patients 
who practice IC (5). Patients with SCI may be signi-
ficantly affected by a UTI, which can cause malaise, 
hyperpyrexia, abdominal pain, increased spasticity and 
symptoms of autonomic dysreflexia (4). In the long 
term, there is a risk of impaired kidney function (6).

Prevalence of bacteriuria and UTI varies widely in 
the literature. Publications indicate that 12–88% of 
subjects practicing IC have bacteriuria, but far from 
all develop symptomatic UTI (5, 7). 

Sterilization of urine can be achieved, at least tem-
porarily, by systemic antibiotic treatment, but concerns 
regarding overprescription of antibiotics demand res-
traints (8), not least in patients who are vulnerable to 
recurrent infections, such as those with SCI (9, 10). 
Thus, there is a need for antibiotic-sparing measures 
in UTI prevention and treatment. One such measure 
is bladder irrigation (BI) with bacteriostatic solutions 
(11, 12). A literature review yields inconclusive results: 
most previous studies were conducted on patients 
using indwelling catheters, rather than IC, and diffe-
rent irrigants were used in varying concentrations and 
regimes (13–17). Furthermore, objectives varied, e.g. 
UTI prevention, UTI treatment (13), risk reduction for 
catheter-associated UTI (CAUTI) (17) and reduction 
in bacterial counts (14, 15). 

To complicate matters further, the distinction bet-
ween “symptomatic” and “asymptomatic” UTI is diffi-
cult to define in many persons with bladder dysfunction 
secondary to neurological lesions, such as SCI. Due to 
diminished sensation, classic UTI symptoms, such as 
pain or discomfort at micturition, are typically lack-
ing. Instead, patients may experience only unspecific 
symptoms, such as malaise, fatigue and/or increased 
spasticity. Since many patients with SCI have chronic 
bacteriuria, the stage is set for both over-diagnosing and 
under-diagnosing UTI (3, 18). Prophylactic treatment 
with low-dose antibiotics is currently recommended 

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2298&domain=pdf
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Table I. Number of patients by sex and by outpatient/hospitalized 

Category All Analysis set

Patients, n (%) 50 21
Male 45 (90) 19 (90)
Female 5 (10) 2 (10)
Out-patient 49 (98) 21 (100)
Hospitalized, for follow-up 1 (2) 0

Age, years, mean (range) 43.7 (21–68) 41.8 (26–50)

Table II. American Spinal Injury Association (ASIA), neurological 
level of injury and urological history

Variable All Analysis set

ASIA Impairment Scale, n (%)
A 29 (58) 14 (67)
B 8 (16) 4 (19)
C 4 (8) 1 (5)
D 9 (18) 2 (10)

  Total 50 21
Neurological level of injury (NLI) (range) C4–L3 C4–L3
Catheter type, n (%)
Hydrophilic catheter 48 (96) 20 (95)
Other1 1 (2) 1 (5)
PVC catheter and gel (or equivalent) 1 (2) 0

  Total 50 21 (100)
Catheter size, n (%)
12 Fr 19 (38) 7 (33)
14 Fr 31 (62) 14 (67)

  Total 50 21 (100)
Catheterizations per day, n (%)
< 3 times 0 0
3–6 times 47 (94) 20 (95)
7–8 times 3 (6) 1 (5)
> 8 times 0 0

1Nelaton catheter without gel or water.
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rigation performed by a trained study nurse while in hospital for 
SCI follow-up. The subjects were well informed and instructed 
according to the clinical study protocol and were contacted by 
phone after 2–3 days by study personnel, to ensure compliance 
to the study protocol and for safety monitoring. Subjects were 
treated as described and followed until: (i) their bacteriuria was 
reduced to or below the set cut-off, or (ii) otherwise up to 7 days. 
After completion, participation ended with a termination visit. 

Statistical analysis 

A pre-study power analysis was conducted, based on the as-
sumption that at least 80% of subjects with bacteriuria would 
reach the set cut-off within a treatment period of 7 days. This 
resulted in a desired test sample of at least 22 subjects (80% 
power, p = 0.05). Descriptive statistics were calculated for each 
variable. The hypothesis was tested using an exact one-sided 
binomial test. In addition, the number of subjects with and 
without bacteriuria (according to defined thresholds), before 
and after treatment, were compared using McNemar’s test. 

Ethics

The local ethics committee in the Västra Götaland Region of 
Sweden approved this study for all participating centres (refe-
rence number 924–12). 

RESULTS

Subject descriptors, including neurological classification 
and urological data, are summarized in Tables I and II. 

only in certain risk populations (8). However, preven-
ting pathogenic bacterial colonization is advocated as 
a relevant way of preventing UTI (19, 20).

For the purpose of this study, antibiotic irrigants 
were not considered, since the aim was to study anti-
biotic-free methods of reducing bacteriuria. The most 
commonly used antiseptic irrigants are chlorhexidine 
digluconate and povidone-iodine, in varying concen-
trations (11). While the efficacy of short-time treatment 
regimens for preventing or eliminating UTI appears to 
be low (13, 14), some results indicate at least a tem-
porary reduction in bacteriuria (14, 15). Chlorhexidine 
has a widespread use, and only negligible side-effects 
have been demonstrated following BI (15). 

The present study was intended as an initial, ex-
plorative and hypothesis-generating pilot, in order to 
assess whether BI with chlorhexidine: (i) can reduce 
bacteriuria, and (ii) is a feasible option in subjects with 
SCI practicing IC.

METHODS

Design and purpose

This was a prospective, non-controlled, open, multi-centre study. 
The purpose was explorative and hypothesis-generating, aiming 
to assess primarily the practical feasibility of the intervention 
and its impact on pre-existing bacteriuria.

Study population

The target population comprised subjects with: (i) SCI, (ii) 
using IC as the chief method of bladder management, (iii) 
with asymptomatic bacteriuria, and (iv) a history of recurrent 
symptomatic UTI. For purposes of this study, “bacteriuria” 
was operationalized as a urinary culture with bacteriuria of 
> 105 CFU/ml of > 1 bacterial species (11) verified at a routine 
regular follow-up visit (where urinary culturing is included in 
the clinical pathway). Exclusion criteria comprised: (i) current 
symptomatic UTI requiring treatment; (ii) ongoing antibiotic 
treatment regardless of indication, (iii) known hypersensitivity 
to, or current use of, chlorhexidine and/or other instillation 
products; (iv) current pregnancy; and/or (v) current use of other 
local or systemic medications with urinary tract bacteriostatic/
bactericidal effect (e.g. methenamine hippurate) (11). 

A total of 50 otherwise healthy subjects with SCI were screened, 
23 of whom had a positive urinary culture. Of these, 21 fulfilled 
the study criteria, and gave informed consent to participate in the 
study. Two of these subjects spontaneously (i.e. prior to start of BI) 
converted to urine bacteria levels below the set cut-off at the pre-
treatment urinary culture, and were thus excluded from the study.

Procedures

BI with chlorhexidine (Fresenius Kabi AB), was performed 
twice daily, in the morning and in the evening. The instilled 
solution was kept in the bladder for approximately 15 min, after 
which it was drained using IC. Urine samples for culture were 
taken just prior to and 3 h after, morning irrigation. Twenty out 
of 21 subjects performed the BI and the urine samples by them-
selves in their home settings, one out of 21 subjects had the ir-

www.medicaljournals.se/jrm
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Table III. Time (days) to reduction in bacteriuria (<103 CFU/ml) 

Time until first bacteria count ≤ 103 Patients, n (%)

0 2 (9.5)
1 day 9 (43)
2 days 3 (14)
3 days 0 (0)
4 days 0 (0)
5 days 0 (0)
6 days 2 (9.5)
7 days 0 (0)
Did not reach bacteria count ≤ 103 5 (24)

Table IV. Return to > 103 CFU/ml and return to ≥ 105 CFU/ml any 
time after day 1, Before (n = 19)

Level of bacteria count Subjects, n Yes, n (%) No, n (%)

Returned to > 103 CFU/ml
≤ 103 CFU/ml anytime 14 11 (79) 3 (21)
Not ≤ 103 CFU/ml anytime 5 NA NA

Returned to > 105 CFU/ml
≤ 103 CFU/ml anytime 14 7 (50%) 7 (50%)
Not ≤ 103 CFU/ml anytime 5 NA NA

183Bladder irrigation with chlorhexidine in patients with SCI

reduction in asymptomatic bacteriuria has any value 
in reducing the risk of symptomatic infections. Ne-
vertheless, the findings of this pilot study do provide a 
rationale for performing larger, randomized studies of 
longer duration, where the usefulness or otherwise of 
BI with chlorhexidine as an adjunct to an IC regime as 
a means of reduction of symptomatic UTIs in subjects 
with neurogenic bladder dysfunction may be properly 
evaluated. 

In conclusion, this explorative pilot study indicates 
that BI with chlorhexidine significantly reduces urine 
bacterial count in some subjects with neurogenic blad-
der dysfunction and a history of recurrent UTIs, and 
seems practically feasible as an add-on to IC, at least 
in the short term. As recurrent UTI is a challenge to 
many patients with neurogenic bladder dysfunction, 
any antibiotic-sparing option for the reduction of UTI 
is relevant. The results serve as an impetus for further 
research. Critically, it needs to be assessed whether a 
reduction in asymptomatic bacteriuria in fact leads to 
a reduction in frequency of UTIs. Future studies will 
also examine whether long-term treatment is necessary 
to reach a sustainable effect. 
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