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Catheter-Related Bladder Discomfort: How Can We Manage It?
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CRBD, their quality of life and recovery can improve.

relevant to this article was reported.

The urethral catheter is used in various clinical situations such as diagnosing urologic disease, urine drainage in patients after
surgery, and for patients who cannot urinate voluntarily. However, catheters can cause numerous adverse eftects, such as cath-
eter-associated infection, obstruction, bladder stones, urethral injury, and catheter-related bladder discomfort (CRBD). CRBD
symptoms vary among patients from burning sensation and pain in the suprapubic and penile areas to urinary urgency.
CRBD significantly reduces patient quality of life and can lead to several complications. CRBD is caused by catheter-induced
bladder irritation due to muscarinic receptor-mediated involuntary contractions of bladder smooth muscle and also can be
caused by mechanical stimulus of the urethral catheter. Various pharmacologic studies for managing CRBD, including anti-
muscarinic and antiepileptic agents and botulinum toxin injections have been reported. If urologists can reduce patients’
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INTRODUCTION

The urethral catheter is used in various approaches for diagnos-
ing and treating urologic diseases. For diagnostic purposes, it is
used to obtain urine specimens for urinalysis or urine culture
and to measure postvoid residual urine for urodynamic or ra-
diographic studies (voiding cystourethrography, retrograde
urethrography, etc.). For treatment purposes, when injecting
Bacillus Calmette-Guerin or anticancer drugs into the bladder

to treat bladder cancer, or to decompress the bladder after gen-
eral anesthesia, short-term catheterization will be performed
for acute urinary retention, while long-term catheterization and
periodic catheter replacement are required in neurogenic blad-
der cases. It is known that about 15%-25% of hospitalized pa-
tients in general hospitals indwell and maintain urethral cathe-
ters according to various needs, and about 50% of patients liv-
ing in long-term care facilities or nursing home continuously
keep urethral catheters [1-3]. Many patients with neurogenic
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bladder maintain a long-term urethral catheter due to the in-
convenience of clean intermittent catheterization. The urethral
catheter can act as a foreign body in the human body, causing
many adverse effects, such as blockage, infection (cystitis or py-
elonephritis due to bacterial infection in urine), bladder cancer
(mainly squamous cell carcinoma), hematuria, bladder stones,
urethral trauma, and catheter-related bladder discomfort
(CRBD) [4-8].

Definitions of CRBD and urinary catheter-related pain
(URCP) are confusing. URCP is defined as pain results from
involuntary bladder spasm caused by irritation of the bladder
wall [9,10]. CRBD refers to discomfort in pelvic area or urgency
sensation, which is similar to overactive bladder (OAB) [11,12].
The incidence of CRBD in catheterized patients reaches 47%-
90%. CRBD symptoms vary from burning sensation and pain
in the suprapubic and penile area to urinary urgency [13-15].
CRBD can trigger serious behavioral reactions such as confu-
sion and agitation, which can lead to traumatic attempts to re-
move the urethral catheter, causing urethral injury and subse-
quent urethral stricture [12,16-18]. CRBD can also cause severe
pain and prolonged hospital stays after surgery [19,20].

Herein we review the underlying etiology of CRBD and clini-
cal management, focusing primarily on medical treatments for
CRBD.

CRBD ETIOLOGIES

CRBD symptoms are similar to those of OAB. CRBD is caused
by catheter-induced bladder irritation due to muscarinic recep-
tor-mediated involuntary contractions of bladder smooth mus-
cle. The bladder receives adrenergic innervation from the hypo-
gastric nerve and cholinergic innervation from the pelvic nerve.
Catheterization stimulates the bladder’s afferent nerve to secrete
acetylcholine, causing detrusor muscarinic receptor-mediated
involuntary contractions [15,21]. The bladder exhibits hetero-
geneous populations of muscarinic receptors with a predomi-
nance of M2 muscarinic receptors and a minor population of
M3 receptors. M2 receptor activation causes contraction of de-
trusor smooth [22]. Detrusor contraction of the bladder by
acetylcholine released from activated cholinergic nerves, medi-
ated by muscarinic receptors located in the urothelium/suburo-
thelium is the main pathophysiology of OAB and CRBD [23,
24]. For this reason, it is helpful to use antimuscarinic agents to
treat CRBD.

CRBD can also be caused by mechanical stimulus of the ure-
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thral catheter. When the catheter and urine bag are connected,
bladder urine is drained and the catheter tip comes into contact
with the bladder wall, causing irritation and erosion of the blad-
der wall. The tip of the suprapubic catheter causes severe pain
when it comes into contact with the bladder trigone. “Catheter
cramp’” refers to the pain caused by bladder and urethral spasms,
which are caused by irritation of the bladder wall and trigone
by the catheter. Bladder spasms can be strong enough to push
on the catheter’s inflated balloon and can cause bladder neck
and urethral erosion [9,25,26]. CRBD may intensify when the
catheter balloon is close to the trigone or the balloon is too
large. Moreover, CRBD can caused by urethral stimulation. In
their prospective study, Binhas et al. [13] demonstrated that
catheter diameter can influence CRBD, especially in men, if the
catheter is 18F or larger. The authors insisted that the fact that
mens urethras are longer than those of women could explain
these findings. However, studies on CRBD as a result of ure-
thral pain is insufficient, and more research is needed.

METHODS FOR MEASURING CRBD

There is no widely used questionnaire for measuring CRBD. In
most papers, the intensity of CRBD was classified as mild,
moderate, and severe, and in some papers, the pain scale from
1 to 10 was used, and in other studies, the OAB questionnaire
was used. Therefore, development of accurate questionnaire
which can evaluate patient’s symptom precisely is needed. Then,
discomfort from CRBD was measured using the following
4-point scoring system, which was firstly devised by Agarwal et
al. [17]. Since then, many researches have used this scoring sys-
tem to measure CRBD [12,15,18]. Table 1 summarizes the con-
tent of the questionnaire. However, since this scoring system
has a limitation because it has not been properly validated, a
convenient and well-validated scoring system for CRBD mea-
surement is required.

CRBD MANAGEMENT

Various studies of medications to modulate CRBD have been
conducted, however, many studies compared CRBD improve-
ment after surgery using drugs before or during surgery in pa-
tients who underwent surgery under anesthesia and urethral
catheterization. Few studies have been conducted on CRBD in
patients with short- or long-term catheterization for urologic
disease. Among previously published research results included
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Table 1. Scoring system for catheter-related bladder discomfort measurement

Score Symptom

0 No discomfort

1 Mild discomfort only reported upon questioning

2 Moderate discomfort, urge to pass urine reported by the patient without questioning

3 Severe discomfort, urge to pass urine accompanied by behavioral responses, such as flailing limbs, strong verbal responses, or attempt to

pull out the catheter

in this review, catheter type, mechanism, effect of therapeutic
drugs, and adjustment of catheter balloon size in CRBD pa-
tients after surgery were described.

Antimuscarinic Agents

Antimuscarinic agents reduce spontaneous detrusor overactivi-
ty in the storage phase by reducing the frequency and intensity
of detrusor contraction. Additionally, they increase bladder ca-
pacity by inhibiting the bladder-afferent mechanism during
bladder filling. Because of these effects, antimuscarinic agents
can be used to treat CRBD. Adverse effects of antimuscarinic
agents include dry mouth, constipation, somnolence, drowsi-
ness, and blurred vision, which impact both persistence and
compliance with long-term treatment because muscarinic re-
ceptors mediate the excitatory and inhibitory actions of acetyl-
choline in the central and peripheral nervous system [27,28].

Solifenacin
Solifenacin selectively blocks the M3 muscarinic receptor to in-
hibit bladder detrusor contraction and is an antimuscarinic
agent with little salivary gland secretion inhibition [29-33].

Solifenacin: To reduce CRBD that occurs after transurethral
resection of bladder tumors (TURBT), patients (N=116) are
were given 5 mg of solifenacin (n=58) or placebo (n=58) 6
hours before surgery and CRBD was measured 6, 12, 24, 48, 72
hours after surgery. Drug administration was continued for 2
weeks after surgery, and OAB symptom scores in the 2 groups
were compared. In the solifenacin group, CRBD incidence and
severity decreased significantly (P <0.05) and OAB symptoms
decreased significantly (P <0.001) compared with placebo. Side
effects ranged from mild to severe. The most common side ef-
fects were dry mouth (10.3% vs. 6.9%, P =0.743) and constipa-
tion (8.6% vs. 3.4%, P=0.438) with solifenacin and placebo, re-
spectively [18].

Chung et al. [34] divided patients who underwent TURBT
(N'=148) into 2 groups and compared their symptoms: one
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group took 5 mg of solifenacin (n=72) the day before surgery,
the day of surgery, and the day after surgery, and the other
group (n=76) took no medication. They measured the CRBD
of patients 1-2 hours after surgery using the visual analogue
scale (VAS) score for 3 days after surgery. The CRBD incidence
rate did not differ between the solifenacin and no-medication
groups (P=0.34 at 1 hour, P=0.08 at 2 hours). CRBD severity
was not different between the 2 groups. VAS scores did not dif-
fer between the 2 groups at 6 hours, or 1, 2, and 3 days after
surgery (P=0.082, P=0.350, P=0.163, P=0.287). In this study,
solifenacin did not reduce CRBD after TURBT.

Solifenacin vs. darifenacin: Darifenacin is an antimuscarinic
agent with higher affinity and specificity for the M3 receptor
subtype than other subtypes [35]. Darifenacin has also dis-
played significantly higher affinity for muscarinic receptors in
the submaxillary gland of rats than in the bladder and heart
(36].

Patients (N =90) who underwent catheterization after under-
going spinal surgery were divided into 3 groups: 5 mg of solife-
nacin (n=30), 7.5 mg of darifenacin 7.5 mg (n=30), and place-
bo (n=30). Drugs were administered 1 hour before anesthesia,
and CRBD was measured until 6 hours after surgery in the
postanesthesia care unit (PACU). CRBD prevalence and severi-
ty were significantly less in the solifenacin and darifenacin
groups compared with the placebo group at all time intervals
(P <0.05). Solifenacin and darifenacin both reduced CRBD
without clinically significant side effects [14].

Oxybutynin

Oxybutynin may be effective for treating OAB, not only through
suppression of muscarinic receptor-mediated detrusor muscle
contractions, but also by blocking muscarinic receptors in blad-
der-afferent pathways [37]. A number of side effects inherent in
all anticholinergic agents, including dry mouth, dizziness, con-
stipation, and confusion, have been commonly reported and
are responsible for frequent withdrawal from treatment [38].
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Newer antimuscarinic agents have similar effects as oxybutynin
with better tolerability, and physicians are beginning to prefer
these newer antimuscarinic agents as the first-line treatment
option for OAB [39].

Patients (N =46) undergoing radical retropubic prostatecto-
my were divided into either a sublingual oxybutynin (5 mg;
n=23) or placebo (n=23) group and were administered these
treatments for 24 hours at 8-hour intervals. The authors as-
sessed the pain score at rest using VAS after surgery. The inci-
dences of catheter-related bladder pain and “urge to void”
symptoms were significantly higher in the placebo group
(P <0.05). Patients in the oxybutynin group did not report dry
mouth [40].

Tolterodine

Tolterodine was developed as a nonselective antagonist of mus-
carinic receptor subtypes to treat OAB [41]. It is as strong as
oxybutynin for suppressing bladder contraction and is a signifi-
cantly less potent salivation inhibitor. Low tolterodine doses
may exert an inhibitory effect on C-fiber afferent nerves, which
can improve bladder storage function [42].

Tolterodine: Agarwal et al. [17] divided patients (N=215)
who underwent endoscopic or open urologic surgery into 2
groups: 2 mg of tolterodine (n=50) or placebo (n=165) 1 hour
before anesthesia. The degree of bladder discomfort in each pa-
tient was evaluated after 1, 2, and 6 hours after arriving at the
PACU. Severity of bladder discomfort was recorded as mild
(reported by the patient only on questioning), moderate (re-
ported by the patient without questioning; not accompanied by
any behavioral responses), or severe (reported by the patient
and accompanied by behavioral responses). Behavioral re-
sponses observed were flailing limbs, strong vocal response,
and attempts to remove the catheter.

The overall incidence of bladder discomfort was significantly
less in the tolterodine group compared with the placebo group
[17]. At 1 hour, dry-mouth incidence was 66% in the toltero-
dine group versus 47% in the placebo group (P <0.05). There
was no difference in the incidence of other adverse events be-
tween the groups at any time. In a meta-analysis, tolterodine
was ranked best in decreasing the severity of CRBD during the
6 hours after surgery [43].

Tolterodine vs. oxybutynin: Patients (N =234) undergoing
percutaneous nephrostomy were divided into 3 groups: 5 mg of
oxybutynin (n=78), 2 mg of tolterodine (n=78), or placebo
(n=78) 1 hour before surgery. Bladder discomfort was assessed
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at 0, 1, 2, and 6 hours after the patient arrived at PACU, and
bladder discomfort severity was rated as mild, moderate, or se-
vere. Significant reductions in incidence and severity were ob-
served in the oxybutynin and tolterodine groups compared
with the placebo group (P <0.05). The incidence of dry mouth
was significantly higher in the tolterodine and oxybutynin
groups compared with the placebo group (P <0.05) [12].

Gabapentin

Gabapentin: Gabapentin is an antiepileptic and analgesic agent
and is a ligand of the a2d subunit of the voltage-sensitive calci-
um channels involved in activation of afferent C and ad fibers.
Upregulation of bladder C-fiber afferent nerve function has
also been hypothesized to play a role in certain cases of urge in-
continence and OAB [24]. Gabapentin appears to inhibit pe-
ripheral sensitization by its inhibitory activity on afferent C-fi-
bers and may be helpful to treat OAB and CRBD [44,45]. Gaba-
pentin probably regulates detrusor overactivity by controlling
afferent input from the bladder and excitability of the sacrum
reflex center [45]. Gabapentin is effective at reducing OAB
symptoms and improving urodynamic parameters in patients
with neurogenic detrusor overactivity or refractory idiopathic
OAB [46].

Patients (N =108) undergoing percutaneous nephrolithoto-
my were divided into 2 groups: 600 mg of gabapentin (n=54)
or placebo (n=>54), which were administered 1 hour before
surgery. CRBD was measured 1, 2, and 6 hours after arrival to
the PACU. Gabapentin significantly reduced the frequency and
severity of CRBD compared with placebo (P <0.05). There were
no differences in postoperative sedation or headache between
the 2 groups (P <0.05). The authors concluded that the com-
bined peripheral and central action of gabapentin could ac-
count for the observed decrease in CRBD incidence and severi-
ty [47].

Bala et al. [15] evaluated the effect of gabapentin on CRBD in
patients who underwent TURBT. TURBT patients were divid-
ed into 3 groups: group I received placebo (n=33), group II re-
ceived 600 mg of gabapentin (n=33), and group III received
1,200 mg of gabapentin (n=34). Treatments were administered
1 hour before surgery and CRBD frequency and severity were
compared 24 hours after surgery. CRBD incidence was 90% in
group I, 66% in group II, and 26% in group III. The incidence
of bladder discomfort was significantly lower in group III at all
timepoints compared with group I and at 4, 6, 12, and 24 hours
compared with group II. CRBD severity was lower in groups II
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and IIT patients compared with group I patients. The most
common side effects were drowsiness, dizziness, ataxia, and fa-
tigue. No significant side effects were reported in any patient
group. The authors concluded that 1,200 mg of gabapentin ad-
ministered before surgery was more effective at reducing CRBD
incidence after surgery than 600 mg. In a meta-analysis, the au-
thors demonstrated that gabapentin 1,200 mg per oral was
ranked best in decreasing the overall incidence of CRBD [43].

Gabapentin vs. tolterodine: Patients (N =170) undergoing
percutaneous nephrolithotomy were randomized and divided
into 3 groups: 2 mg of tolterodine (n=50), 600 mg of gabapen-
tin (n=>50), or placebo (n=70) 1 hour before surgery, and
CRBD severity was compared 1, 3, 12, and 24 hours after sur-
gery. The frequencies of severe CRBD 1, 12, and 24 hours after
surgery were 4%, 4%, and 6% in the tolterodine group vs. 4%,
0%, and 2% in the gabapentin group vs. 47%, 14%, and 6% in
the placebo group (P <0.001). The authors concluded that pre-
operative administration of tolterodine or gabapentin reduced
postoperative CRBD after surgery [48].

Pregabalin

Pregabalin is an antiepileptic and analgesic agent. It is similar to
gabapentin in its mechanism of action and is an analogue of the
inhibitory neurotransmitter GABA, but it does not interact
with gamma-aminobutyric acid (GABA) receptors or mimic
the actions of GABA [49]. Pregabalin interacts with the auxilia-
ry subunit (alpha2-delta subunit) of voltage-gated calcium
channels. Potent bindings at this site attenuate depolarization-
induced calcium influx at nerve terminals, with a subsequent
reduction in the central release of excitatory neurotransmitters
[50,51]. Peripheral release may lead to subsequent inhibition of
bladder smooth muscle contraction and to decreased ampli-
tude of detrusor contraction [52]. Pregabalin’s ability to inhibit
the release of excitatory neurotransmitters is probably responsi-
ble for its analgesic properties. This analgesic effect may help
increase bladder capacity by increasing the interval between
emergency episodes [53]. Pregabalin and gabapentin have simi-
lar efficacy, but pregabalin can be administered at significantly
lower doses than gabapentin due to its higher bioavailability,
faster adsorption, and greater efficacy [49].

Patients (N=60) undergoing spinal surgery were randomly
assigned and divided into 2 groups: 50 mg of pregabalin (n =30)
or placebo (n=30) 1 hour before anesthesia induction. CRBD
was measured and compared at 1, 2, and 6 hours after surgery.
CRBD incidence was significantly lower in the pregabalin
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group compared with the placebo group at all time intervals
(P <0.05). CRBD severity was reduced in the pregabalin group
compared with the control group at all time intervals except 6
hours postsurgery [54].

Botulinum Toxin Injection

Intravesical injection of B Botulinum toxin (BotN) is an effec-
tive treatment for detrusor overactivity that does not respond to
oral medication [55-60]. Young et al. [61] performed intravesi-
cal injection of BotN in 54 patients with refractory bladder pain
and catheter bypass leakage who also had an indwelling ure-
thral or suprapubic catheter for at least 12 weeks. Intravesical
BotN was injected at 100 U or 200 U. After treatment, symp-
toms were controlled in 51 patients (94%), but 15 patients
(28%) developed urinary tract infections. Intravesical injection
of BotN is an effective treatment for patients with refractory
bladder pain and catheter bypass leakage, but urine culture
should be confirmed before treatment and appropriate preop-
erative antibiotic treatment is necessary.

Adjusting Catheter Balloon Size

CRBD was measured in patients (N=49) undergoing surgery
who had urologic disease (transurethral resection of bladder
tumor, transurethral resection of prostate, nephrectomy, etc.).
Urethral catheter balloon volume was reduced by 50% and then
CRBD was measured 2 hours later. All questionnaires were
completed between 12 and 24 hours after insertion of an in-
dwelling urethral catheter and the authors compared the differ-
ence in CRBD before and after balloon volume reduction. Pa-
tient CRBD reduced significantly after volume reduction (P <
0.05) [21].

CONCLUSIONS

Urethral catheters are used in a variety of situations to excrete
urine from patients. However, CRBD makes patients uncom-
fortable, deteriorates quality of life, and causes postsurgical
complications. Several studies of drug treatments to reduce
CRBD have been published, but most of these studies were
conducted after catheterization of patients under anesthesia af-
ter taking medications. There have been few studies on CRBD
treatment in patients with short- to long-term catheters for
urologic disease, and no prospective studies in these patients
have been reported. Urologists have used urethral catheters in
many ways as a diagnostic and treatment tool, but the issue of
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CRBD has been simultaneously neglected. Future prospective
studies are needed to reduce CRBD and improve patient quality
of life.
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