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Introduction: Men who require intermittent catheterization may be susceptible to

balanoposthitis. Benzalkonium chloride is commonly used to disinfect reusable catheters,

but the concentration of this solution is critical.

Case presentation: A 40-year-old man presented with fever, pus around the glans

and foreskin, and difficult catheterization. On physical examination, his urethral meatus

was too narrow to insert a catheter. Suprapubic catheterization and 2 weeks of

intravenous and topical treatment cured the ulcer of the glans. However, after restarting

catheterization, the ulcer of the glans relapsed, and the patient’s urethral meatus was

completely closed. Circumcision and incision of the meatus were performed, and

antibiotics were administered. Unexpectedly, restarting catheterization caused recurrent

balanoposthitis. Close inquiry revealed that the patient was using a 10% benzalkonium

chloride soaking solution for a reusable catheter, which was a toxic concentration.

Conclusion: The disinfectant concentration should be confirmed when refractory

balanoposthitis is encountered in patients who require catheterization.
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Keynote message

BAC is a commonly used disinfectant for nondisposable urinary catheters, but high concentra-
tions are toxic to the skin and mucosa. Patients may have difficulty determining the concen-
trations of over-the-counter disinfectants. The concentration of disinfectants should be
confirmed when refractory balanoposthitis occurs in patients who require CIC.

Introduction

Appropriate catheterization is essential for patients with neurogenic bladder. There are several
types of catheters for CIC, including nondisposable catheters which are stored in cases filled
with disinfectant solution. A popular soaking solution is 0.02% BAC with 84–87% glycerin.1

Considering that catheters are inserted into the urethral mucosa, an appropriate concentration
of BAC is 0.025%. In fact, different concentrations of BAC are available commercially, rang-
ing from 0.025 to 10%. A 10% agent is labeled as “must use after dilution.”

Case presentation

A 40-year-old man visited our institution with complaints of fever, pus around the glans and
foreskin, and difficulty with catheterization (Fig. 1). He had a 10-year history of CIC for
voiding control after suffering a spinal injury at the age of 30 years. He visited hospitals only
when he was symptomatic; otherwise, he obtained all supplies for CIC on the Internet. Two
weeks before presentation, he and his wife traveled, and he tried to use an intermittent
indwelling catheter for the first time. Insertion of the new catheter was difficult, and he used
his usual catheter. On the next day, the foreskin started to swell, and after 2 days, he had a
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fever of 38°C. A local dermatologist prescribed antibiotics,
anti-inflammatory drugs, antihistamines, and topical steroids.
Erosion and swelling of his penis did not recover, and cathe-
ter insertion became too difficult to perform CIC.

On physical examination, his urethral meatus was severely
obstructed, so that the catheter could not be inserted into his
urethra. Ultrasonography revealed a greatly enlarged bladder.
Laboratory data showed a high serum white blood cell count
(12 300/mm3; neutrophils 78.9%, lymphocytes 13.3%, eosino-
phils 2.1%) and C-reactive protein of 4.17 mg/L. A suprapu-
bic catheter was inserted into the bladder for urinary drainage.

After suprapubic catheterization, intravenous antibiotics
and topical antiulcer agents were administered for 2 weeks.
The appearance of the glans was recovered, and catheteriza-
tion was performed with no problems.

After 2 days, however, he presented to our institution
again, complaining of difficulty with catheterization. The
glans and foreskin were swollen with pus, and the urethral
meatus was completely closed (Fig. 2). Due to the recurrent
balanoposthitis, we checked his IgE antibody for latex, and
performed computed tomography and cystography to rule out
pelvic disease, which might cause ischemia of the genitalia
and vesicoureteral reflux as a cause of urinary tract infection.
These examinations revealed no apparent abnormalities. As
phimosis could be a trigger for balanoposthitis, circumcision
and incision of the meatus were performed, and antibiotics
were administered.

Two days after the glans healed and catheterization
resumed, balanoposthitis recurred (Fig. 3). When the patient
was questioned again concerning his CIC procedures, it was
discovered that he used a 10% BAC soaking solution for the
catheter, which is 400 times higher than the appropriate con-
centration for use in mucosa of the glans and urethra.

The patient usually used 0.025% BAC solution, but on
vacation, he bought a different catheter from a different

vendor. At the same time, he purchased BAC as a disinfec-
tant, which he assumed was 0.025%, but in fact was 10%.

The patient was treated with topical antiulcer agents and
resumed use of 0.025% BAC, and symptoms resolved within
5 days (Fig. 4). Balanoposthitis has not recurred in 1 year of
follow-up and CIC has been performed without any problems.

Discussion

In the present case, recurrent corrosive balanoposthitis
occurred in a patient with a 10-year history of successful
CIC. Although the patient initially appeared to be using the
same catheterization technique and materials as usual, careful
investigation revealed that he had inadvertently used a toxic
concentration of BAC.

BAC is an antibacterial agent that acts by disrupting the
cell membranes of the target organisms and shows persistent
antibacterial activity on the skin compared to ethanol-based
disinfectant.2 BAC is available by prescription and over the
counter, and the recommended concentrations differ

Fig. 1 Appearance of penis at the first presentation. The foreskin and glans

are swollen, and erosion and pus discharge are seen. The urethral orifice is

obstructed, preventing catheter insertion.

Fig. 2 Appearance of penis at first recurrence. Two days after restart of CIC,

the foreskin and glans are swollen, and catheterization is again impossible.

(a) (b)

Fig. 3 (a) View of the penis after circumcision and cutback of the

obstructed urethra. (b) CIC induced recurrence of balanoposthitis after sur-

gery.
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according to the usage. For example, 0.003–0.02% is recom-
mended for ophthalmological solutions.3 According to the
American College of Toxicology, BAC can be safely used as
a disinfectant at concentrations up to 0.1%.4 However, even
low concentrations of BAC can be an irritant to human skin,3

and inappropriate usage of the disinfectant can lead to severe
reactions. In another case, an infant experienced severe eso-
phageal injury after ingesting a 10% BAC solution adminis-
tered by her mother to treat the infant’s cough.5 Ulcerative
contact dermatitis and anaphylaxis to BAC-coated catheters
have also been reported.6,7

CIC is an indispensable voiding method for patients with
urinary disorders such as neurogenic bladder. In Japan, the
patients can choose their preferred type of intermittent cathe-
ters from nondisposable catheters, uncoated single-use cathe-
ters, hydrophilic-coated compact catheters, and intermittent
balloon catheters. Use of single-use uncoated catheters has
some disadvantages such as the need for lubrication, carrying
a sufficient number of catheters outside, and disposal.
Although hydrophilic-coated compact catheters may prevent
more infections and improve patients’ quality of life, the cost
of these catheters is much higher than the other types, placing
a larger economic burden on patients. Young patients are

generally socially active and prefer nondisposable portable
catheter kits containing disinfectants and lubricants. These are
economically advantageous because they can be repeatedly
used for up to 1 month. In Japan, catheters, disinfectants, and
lubricants are prescribed at hospitals once a month under
physician supervision. However, patients can also purchase
catheters and disinfectants on the Internet, and some patients
seldom visit a hospital.

In the present case, the patient obtained catheters via the
Internet, and information about his CIC materials and process
were only available by questioning the patient and his family.
The patient tried to use an indwelling catheter for the first
time, and he could not insert it through the bladder. This epi-
sode misled us to assume that the new catheter injured his
urethra and induced urethritis, or that he had an allergic reac-
tion to the new catheter. We first confirmed that the disinfec-
tant he used was BAC, rather than more toxic microbial
agent, but we did not question the concentration of the BAC
solution.

High concentrations of BAC are toxic to the skin and
mucosa. This case demonstrates the need for careful investi-
gation of the concentration of disinfectants used by patients
who self-catheterize and present with recurrent balanoposthi-
tis. In addition, education on accurate usage of disinfectants
is essential for both patients and medical staff.
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Fig. 4 The healthy penis after appropriate usage of disinfectant was

resumed.
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