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Abstract

Objective: Despite the various treatment and prevention options for catheter-related bladder discomfort
(CRBD), many uncertainties persist in clinical practice. To systematically review the literature on the man-
agement of CRBD in patients who underwent surgery.
Materials and Methods: Eligible, randomized controlled trials were identified from electronic databases (Co-
chrane Central Register of Controlled Trials, Medline, and EMBASE) without language restrictions. Selection
criteria, methodological rigor, and risk of bias were evaluated by two independent reviewers using Cochrane
Collaboration’s tools.
Results: A total of 1441 patients from 14 articles published between 2005 and 2014 were included. Data
heterogeneity precluded meta-analysis; therefore, data were synthesized narratively. Compared with nonurological
surgery, CRBD is frequent and occurred immediately after urological surgery, especially after transurethral
resection of the bladder tumor (TURBT). Data from included studies suggested that muscarinic antagonists,
anesthetics, antiepileptics, and analgesics were associated with significant improvement in symptoms and re-
ducing the incidence of CRBD, compared with placebo. Anticholinergic agents and antiepileptics (gabapentin and
pregabalin) administered 1 hour before surgery reduced the incidence and severity of CRBD in the immediate
postoperative period. Tramadol and ketamine are centrally acting opioid analgesics with antimuscarinic actions,
which effectively prevent CRBD when administered intravenously. Paracetamol administered was also effective
for the management of CRBD. Additionally, we perceived that TURBT is the surgical procedure that is the most
refractory to treatment.
Conclusions: Muscarinic antagonists, anesthetics, antiepileptics, and paracetamol appear to achieve the greatest
improvement in the clinical symptoms and a significant reduction in the incidence of CRBD compared with
placebo. Although these studies observed a high incidence of intervention-related side effects, in general,
patients tolerated these treatments well.

Introduction

Urinary catheterization during various surgeries,
especially urinary interventions, frequently leads to

catheter-related bladder discomfort (CRBD) in the immedi-
ate postoperative period. It is an important clinical entity,
with an incidence ranging from 47% to 90%. CRBD is char-
acterized by a burning sensation spreading from the suprapubic
area to the penis and is associated with discomfort or the urge to
void.1–4 Symptoms of CRBD mimic those of an overactive
bladder (OAB). In addition, CRBD is usually accompanied by
behavioral responses, such as flailing limbs, strong vocal re-
sponse, and attempting to pull out the urinary catheter. There-
fore, targeting this discomfort early is necessary. These

responses may result in the increased incidence of postop-
erative complications, including surgical incision dehis-
cence, bleeding, circulatory system instability, arrhythmia,
and increased severity of coronary artery disease. Ad-
ditionally, they can bring about exacerbated postoperative
pain and prolonged hospital stay.

CRBD is caused by catheter-induced bladder irritation
due to muscarinic receptor-mediated involuntary contrac-
tions of the bladder smooth muscle.5 Therefore, agents with
antimuscarinic properties, such as oxybutynin, tolterodine,
and butylscopolamine,3–7 are the mainstay treatment to re-
duce both the incidence and severity of CRBD. Additionally,
tramadol, ketamine, paracetamol, pregabalin, and gabapentin
administration were effective for the prevention and treatment
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of CRBD. Despite the existence of various treatment and
prevention options for CRBD, many uncertainties persist in
clinical practice. For instance, an effective treatment for
CRBD without adverse effects is yet to be established, there
is a lack of evidence in the medical literature regarding the
efficacy and safety of drugs in treating urologic symptoms,
and strategies for enhancing the quality of life in patients with
CRBD are lacking. Therefore, a synthesis of the current ev-
idence is needed.

To this end, we conducted a systematic review mapping all
CRBD treatment or prevention regimens. To our knowledge,
this study is the first systematic review of randomized con-
trolled trials (RCTs) to assess the efficacy, safety, and tol-
erability of drug treatment in patients with CRBD. Hence,
this article shall provide an outlook on future management for
this medical problem.

Evidence Acquisition

A systematic literature search in the Medline, Embase,
and Cochrane databases was performed to identify RCTs
published until June 2014. Various algorithms, including
the following terms: catheter-related bladder discomfort,
catheter-related pain, catheter-related bladder irritation, and
catheter-induced bladder discomfort, were used. Reference
lists from included studies and previous reviews were also
explored.

Identified studies were selected on the basis of their titles
and abstracts by two independent authors. Full articles were
retrieved if a decision could not be made based on the ab-
stracts. Disagreement was resolved by consensus and by dis-
cussion with a third party. We defined study eligibility using
the patient population, intervention/exposure, comparator,
outcome, and study design (PICOS) approach. A record was
considered relevant to this review if it assessed the following:
patients with urinary bladder catheterization (P), complaint
of CRBD (I), comparison with different interventions (C), and
patient outcomes, including a reduced incidence and allevia-
tion of the severity of CRBD and side effects (O). RCTs that
were published in English and had sufficient data for extraction
were selected (S).

CRBD severity was recorded as follows: none, no dis-
comfort, even on asking; mild, reported by the patient only on
questioning; moderate, reported by patient on their own; and
severe, reported by the patient on their own along with be-
havioral responses.

The results of the database searches were compiled in
ENDNOTE. Data from all selected studies were extracted
and tabulated by one author and corroborated by a second.
Any discrepancy was resolved through consensus by all au-
thors. Missing information was sought by contacting the
corresponding authors of the studies. The information re-
trieved included the following: (1) authors names and pub-
lication year; (2) details of the study design (number of
patients randomized, the method of randomization, and the
length of observation); (3) the characteristics of the recruited
patients (including gender, age, and type of surgery); (4)
details of the interventions used (drug doses and schedules);
and (5) data relating to primary and secondary outcomes and
p-values.

The data analysis was performed using the Cochrane soft-
ware Review Manager version 5.1. Comparable data from

each study were combined in a meta-analysis where possible.
Dichotomous data were presented as relative risk (RR) and
continuous outcomes as MD, both with 95% confidence in-
tervals (CIs). The random effects model was used when
the trials yielded heterogeneous ( p < 0.1) results. Otherwise,
the fixed effects model was used. Significance was set at
p < 0.05.

Evidence Synthesis

Search results

Of the 101 potentially relevant publications identified and
screened for retrieval, 87 were excluded because they did not
meet the inclusion criteria. Consequently, 14 RCTs (with a
total of 1441 patients) were eligible for analysis,1,3–15 12 for
urologic surgeries, and 1 for spine surgery. Manual searches
did not result in additional studies on CRBD. All of these
included studies compared outcomes between active treat-
ment(s) and placebo (Table 1). These treatments included
muscarinic antagonists,1,5–8,15 anesthetics,9–11 antiepilep-
tics,3,4,14 and analgesics.12,13

Description of effective treatments

Anticholinergic agents and antiepileptics administered 1
hour before surgery reduced the incidence and severity of
CRBD. Tramadol and ketamine are centrally acting opioid
analgesics with antimuscarinic actions, which effectively
prevent CRBD when administered intravenous (i.v.). Ad-
ditionally, i.v. paracetamol administration was effective for
the prevention and treatment of CRBD. Although the above-
mentioned agents were accompanied by side effects, nearly
all of them were mild and transient and the treatments were
well tolerated by patients.

Effect of muscarinic antagonists on CRBD solifenacin.
Zhang et al.5 focused on the evaluation of solifenacin in the
management of CRBD. One hundred six patients with non-
muscle-invasive bladder cancer undergoing transurethral
resection of bladder tumor (TURBT) with subsequent in-
travesical chemotherapy were treated with either solifenacin
or placebo. The schedules were as follows: solifenacin 5 mg 6
hour before surgery and 5 mg/day following surgery for 2
weeks. The incidence and severity of CRBD were signifi-
cantly reduced in the solifenacin treatment group compared
with the placebo group at 6, 12, 24, 48, and 72 hours after
surgery ( p < 0.05). The incidence of CRBD at 6 hours after
TURBT decreased from 93.1% (placebo group) to 67.2%
(solifenacin group; p = 0.001). In addition, a significant dif-
ference was observed in OAB symptom scores between the
two groups (5.67 vs 7.86; p < 0.001). Symptoms of CRBD in
solifenacin group were also significantly less severe than
those in the placebo group ( p < 0.05). Therefore, the authors
stated that solifenacin can be beneficial for the management
of CRBD. However, the study does not distinguish between
the symptoms of chemical cystitis and CRBD.

Butylscopolamine: Butylscopolamine (20 mg) administered
i.v. postoperatively was compared with placebo in an RCT,
including 57 male patients with CRBD following urologic
surgery.6 The results showed that the severity of CRBD ob-
served in the butylscopolamine group was significantly lower
compared with the placebo group at 1, 2, and 6 hours after
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administration ( p = 0.001). Rescue analgesics were required
less often in the butylscopolamine group than in the placebo
group ( p = 0.001) and untoward effects were comparable
between the two groups. The data (Table 1) suggest that
butylscopolamine reduced the incidence of CRBD and the
need for rescue analgesia with minimal side effects following
urologic surgery. For other types of operations, a recent study
by Nam et al.15 assessed the presence and severity of CRBD
at 1, 2, and 6 hours postoperatively of 99 patients with/
without butylscopolamine. The results showed that the
overall incidence of CRBD was less in the butylscopolamine
group compared with the control group (31% vs 66%, re-
spectively; p = 0.001). The incidence of CRBD at 1, 2, and 6
hours postoperatively was also significantly less in the bu-
tylscopolamine group. In addition, the average severity of
CRBD for 6 hours postoperatively was significantly less in
the butylscopolamine group than in the control group
( p = 0.002). Adverse effects were comparable between the
two groups. Therefore, i.v. administration of butylscopola-
mine at the end of an operation decreases the incidence
and severity of early postoperative CRBD without adverse
effects.

Oxybutynin: Two RCTs have assessed the efficacy of
oxybutynin in the management of CRBD. However, pooling
of these data and meta-analysis was considered inappropriate
due to considerable clinical heterogeneity. Tauzin-Fin et al.7

determined that sublingual oxybutynin (5 mg, every 8 h) was
effective for decreasing postoperative bladder catheter-
related pain in 46 patients undergoing radical prostatectomy.
During the 24-hour study period, cumulative tramadol ad-
ministration was 65% lower in the oxybutynin group com-
pared with the control group. As such, the pain scores as per
the visual analogue scale were significantly lower in the
oxybutynin group. Furthermore, no oxybutynin-related ad-
verse effects were observed. In a study by Agarwal et al.,8

78 patients requiring urinary bladder catheterization after
percutaneous nephrolithotomy (PCNL) surgery received
oral oxybutynin (5 mg, 1 hour before surgery) to prevent
CRBD. The results showed that the incidence of CRBD in
the control group was higher (58%) compared with oxy-
butynin group (35%). A significant reduction in the severity
of CRBD was also observed with oxybutynin therapy
compared with placebo. These data suggest that pretreat-
ment with oxybutynin reduces the incidence and severity of
CRBD for patients undergoing catheterization following
PCNL surgery.

Tolterodine: We selected two RCTs that assessed the
effect of tolterodine on the outcomes of patients with
CRBD, the study and patient characteristics of which are
presented in Table 1. Agarwal et al.8 found that pretreatment
with oral tolterodine (2 mg, 1 hour before surgery) is ef-
fective in reducing the incidence of CRBD by 25%, whereas
oxybutynin showed a similar reduction of 23%. In the
control group, the severity of CRBD at 1 hour after surgery
was significantly higher compared with the tolterodine
group. An additional study evaluated the efficacy of tol-
terodine in preventing CRBD in 215 patients undergoing
urologic surgery requiring bladder catheterization.1 Patients
receiving tolterodine showed a significant reduction in the
overall incidence of CRBD. Specifically, the absolute risk
reduction with tolterodine was 19%, the RR reduction was
35%, and the number needed to treat was five. In conclusion,

oral tolterodine (2 mg) administered 1 hour before surgery
significantly reduced the incidence and severity of CRBD in
patients undergoing urologic surgery requiring bladder
catheterization.

Effect of anesthetics on CRBD. We selected four studies
that evaluated the efficacy and safety of anesthetics in the
management of CRBD. Study and patient characteristics are
presented in Table 1.

Ketamine: Of the four studies of patients with CRBD, three
compared the efficacy and safety of ketamine with placebo.
Several studies have demonstrated the efficacy of ketamine
for CRBD treatment.9–11 The first clinical study on ketamine
was published by Agarwal et al. in 2006.11 Following this
study, clinical studies using more homogeneous study pop-
ulations were performed.9,10 Agarwal et al.11 demonstrated
that i.v. ketamine (250 lg/kg) is an effective treatment for
reducing the incidence and severity of CRBD without any
untoward effects or fentanyl requirement was similar to the
control group in operative time and intraoperative. Shariat
et al.9 found that preemptive administration of i.v. ketamine
(0.5 mg/kg) can reduce the incidence and severity of CRBD
in the early postoperative period (at 0 and 1 h). However, no
significant differences were observed between the two groups
at the 2- and 6-hour evaluations. Safavi et al.10 evaluated the
efficacy of different doses of ketamine in comparison with
placebo for the treatment of CRBD during the postoperative
period. The results indicated that i.v. ketamine (200 lg/kg)
had similar efficacy to i.v. ketamine (250 lg/kg) in reducing
the severity of CRBD without the occurrence of significant
side effects.

Effect of antiepileptics on CRBD. Two studies3,4 have
specially focused on gabapentin for the prevention of post-
operative CRBD. In both these studies, oral gabapentin was
administered 1 hour before surgery. Agarwal et al.3 reported
that oral gabapentin (600 mg) administered in patients un-
dergoing PCNL reduced the incidence and severity of CRBD,
the number of patients requiring fentanyl, and total postop-
erative fentanyl administration. In this study, the incidence of
CRBD was 80% in the control group and 50% in the gaba-
pentin group. The study of Bala et al.4 reported a decrease in
the incidence of CRBD following TURBT from 90% (pla-
cebo group) to 66% in the 600 mg gabapentin group, which
was further decreased to 26% in the 1200 mg group. Further-
more, none of the patients in the 1200 mg group complained of
bladder discomfort after 6 hours. The CRBD severity was also
less in the gabapentin group patients compared with the control
group and none of the patients experienced severe discomfort.
It is noteworthy that patients receiving a higher dose of ga-
bapentin (1200 mg) had a significantly lower incidence of
CRBD compared with the other groups (600 mg gabapentin
and placebo).

Recently, pregablin, another antiepileptic, also was eval-
uated for its efficacy on the prevention of postoperative
CRBD in patients undergoing spine operations.14 Sixty pa-
tients undergoing elective spine surgery and requiring urinary
bladder catheterization were included in this study. The pa-
tients in pregabalin group received 150 mg of pregabalin
orally 1 hour before induction of anesthesia and the patients
in the control group received placebo. The incidence of
CRBD was significantly less in the pregabalin group
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compared with the control group at all time intervals
( p < 0.05). The severity of CRBD was reduced in the preg-
abalin group compared with the control group at all time
intervals except 6 hours. The postoperative consumption of
fentanyl was significantly less in pregabalin group, while the
sedation score was significantly higher in the pregabalin
group compared with the control group (Table 1). The au-
thors concluded that oral pregabalin (150 mg) administered 1
hour before induction of anesthesia significantly reduced the
incidence and severity of CRBD along with a reduction in
postoperative fentanyl consumption, but at the cost of in-
creased sedation.

Effect of analgesics on CRBD. Tramadol: An Indian
study12 has evaluated tramadol for the prevention of CRBD.
They reported that both the incidence and severity of CRBD
was reduced in the tramadol group at 0, 1, 2, and 6 hours
following surgery compared with the control group. Fur-
thermore, total postoperative fentanyl requirement was re-
duced in the tramadol group compared with the control
group (176 vs 210 lg/kg, p < 0.05). Therefore, the authors
concluded that i.v. tramadol (1.5 mg/kg) administered 30
minutes before extubation decreased the incidence (50%)
and severity of CRBD and postoperative fentanyl require-
ment (20%). Unfortunately, they did not evaluate the dose–
response titration or the effect of tramadol in treating
CRBD.

Paracetamol: Ergenoglu et al.13 found that a single in-
traoperative dose of i.v. paracetamol (15 mg/kg) decreased
the severity of CRBD and total meperidine administration.
The paracetamol group had significantly lower CRBD scores
at 1, 2, 4, and 6 hours postoperatively compared with the
placebo group ( p < 0.05). Total meperidine consumption was
significantly higher in the placebo group (75.81 mg vs 52.72
mg; p = 0.018), and no patients receiving paracetamol re-
quired rescue analgesia with tenoxicam. The main limitation
of this study was the possibility of misperception between
CRBD and surgical pain symptoms.

Effect of the type of surgery on CRBD

Two RCTs4,5 evaluated the efficacy of solifenacin and
gabapentin for prevention of CRBD after TURBT. Four
RCTs3,11–13 evaluated the efficacy of interventions for pre-
vention of CRBD after PCNL. Besides the two types of
urological operations, nonurological surgery was also in-
cluded in present study.14,15 The incidences of CRBD in the
control group at 1, 2, 6, 12, and 24 hours after TURBT were
66.7% (22 of 33 cases), 90.9% (30 of 33 cases), 91.2% (83 of
91 cases), 84.6% (77 of 91 cases), and 81.3% (74 of
91cases), respectively. The incidences of CRBD in the
control group at 1, 2, 6, and 12 hours after PCNL were 69.3%
(131 of 189 cases), 62.4% (118 of 189 cases), 50.3% (95 of 189
cases), and 31.25% (10 of 32 cases), respectively. Similarly, the
incidences of CRBD at 1, 2, and 6 hours after nonurological
surgery were 58.75% (47 of 80 cases), 48.75% (39 of 80 cases),
and 35% (28 of 80 cases), respectively. On the basis of the
above analysis, there seems to be a higher risk of CRBD after
TURBT without any interventions early postoperatively in
comparison with PCNL and nonurological surgery. Compared
with nonurological surgery, PCNL has higher incidence of
CRBD.

The absolute risk reductions in the experimental group
compared with the control group at 6 hours after surgery were
28% to 59% for TURBT (pooled RR: 0.55, 95% CI: 0.31,
0.99, p = 0.04),4,5 39% to 59% for PNCL (pooled RR: 0.51,
95% CI: 0.37, 0.70, p < 0.001),3,12,13 and 66% to 67% for
nonurological surgery (pooled RR: 0.26, 95% CI: 0.11, 0.59,
p = 0.001). Obviously, the effectiveness of the intervention at
6 hours after TURBT was lesser than nonurological surgery.

Side effects

Side effects, such as dry mouth, facial flushing, and blurred
vision, may occur with muscarinic antagonist administration,
while sedation may occur with ketamine, gabapentin, and
paracetamol. It is worth noting that patient and surgeon sat-
isfaction is instrumental in the selection of agents used for the
management of CRBD.

Solifenacin was well tolerated with the most common
adverse event being dry mouth (10.3%), most cases of which
were mild.5 Agarwal et al.1 reported that 54% of patients
receiving tolterodine complained of dry mouth at 0 hour
compared with only 22% in the control group ( p < 0.05). At 1
hour, the incidence increased to 66% vs 47% ( p < 0.05), and
there were no differences in dry mouth incidence at other
times. Therefore, these results suggest that tolterodine can be
safely given to patients preoperatively to minimize CRBD.
As such, in 2006, the same group8 reported that the incidence
of dry mouth was significantly higher in the tolterodine and
oxybutynin groups compared with the control. Moreover,
although 93% of patients receiving butylscopolamine com-
plained of dry mouth, no significant differences were ob-
served compared with the control group.6

Shariat et al.9 reported that the incidence of sedation
during the 0 hour visit in recovery was significantly higher
in the ketamine group compared with the control group
(12% vs 0%). There was a higher incidence of postoperative
nausea and vomiting (PONV) in the control group at the 2
and 6 hour visits. Hallucinations were experienced by one of
the patients in the ketamine group just after entering the
recovery room, but it resolved without any need for inter-
vention at the 1 hour visit. Agarwal et al.11 stated that a
higher incidence of mild sedation was observed in the ke-
tamine group at 1 and 2 hours following operation. No
differences in sedation (moderate or severe) or PONV be-
tween the ketamine and control groups were observed. None
of the patients in either group had respiratory depression,
hallucinations, or unpleasant dreams. One patient in the
ketamine group reported diplopia 1 hour after ketamine
administration, which resolved within the next hour. Fur-
thermore, Safavi et al.10 reported no significant difference in
the incidence of side effects between groups receiving dif-
ferent ketamine doses.

In the tramadol group,12 three patients developed re-
spiratory depression (oxygen saturation < 90%), requiring
oxygen supplementation using a face mask in the postop-
erative period compared with none in the control group.
Although they observed a high incidence of PONV and
sedation with tramadol, none of the patients were deeply
sedated.

Gabapentin is usually well tolerated in doses as much as
1200 mg.4 The most common side effects are somnolence,
dizziness, ataxia, and fatigue. Agarwal et al.3 reported that
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there were no differences in postoperative sedation, PONV,
feeling of light-headedness, or headache between the gaba-
pentin and control groups. Likewise, there were no significant
differences in side effects between the pregabalin group and
placebo group.14 In addition, paracetamol had sedative
properties.13 However, the patients treated with paracetamol
were less agitated and anxious in their early recovery. As
such, none of the patients exhibited hypotension, hyperten-
sion, or arrhythmia.

Discussion

We performed a systematic review of treatments and
preventions for CRBD in patients who underwent urologic
surgery. Muscarinic antagonists, anesthetics, antiepileptics,
and analgesics appear to achieve the greatest improvement in
clinical symptoms and significantly reduce the incidence of
CRBD compared with placebo. Although these studies ob-
served a high incidence of intervention-related side effects,
patients tolerated these treatments well.

Catheterization during surgery, especially in males, and
use of a urinary catheter ‡ 18F Foley frequently cause
discomfort in patients during recovery, which is due to
CRBD.2 This study showed that the overwhelming majority
of patients who required an indwelling catheter, especially
those who received TURBT, developed moderate or severe
CRBD during the immediate postoperative period. Com-
pared with urological surgery, patients who underwent any
other types of operations have a lower incidence of CRBD.
These results are consistent with previous studies.16,17 The
observational study by Li et al. in 201416 identified that the
type of surgery might be the predictive factor of moderate
and severe CRBD after urological surgery. Study by Maro
et al.17 evaluated the correlation between the type of sur-
gical procedure and the existence of CRBD in 100 patients
who need bladder catheter. Surgical procedure concerned
prostate, bladder, endourology, upper urinary tract, and lower
urinary tract, and 40% of patients presented CRBD. Bladder
resection and endourology were the main surgical procedures
that induced CRBD. CRBD can lead to patient dissatisfaction
in the postoperative period and increased incidence of post-
operative complications. Therefore, if we reduce this dis-
comfort, then the related side effects will also decrease.

A better understanding of CRBD and its pathophysiology
may lead to better management and decreased morbidity. The
bladder receives cholinergic innervation from the pelvic
nerves and adrenergic innervation from the hypogastric
nerves. It has a heterogeneous population of type 2 and 3
muscarinic receptors (M2 and M3), which are located in the
urothelium and on efferent nerves. Although M2 receptors
predominate in the bladder and modulate detrusor urinae
contraction, the subtype M3 receptors are primarily re-
sponsible for bladder contraction.18,19 Catheterization can
stimulate the afferent nerves of the bladder leading to ace-
tylcholine release, which can bring about muscarinic recep-
tor-mediated involuntary contractions of the detrusor urinae.
Based on the philosophy, various treatments such as mus-
carinic antagonists have been implemented with differing
degrees of success for CRBD management. On the other
hand, detrusor muscle contraction and activity of inflamma-
tory mediators due to catheterization can prompt prosta-
glandin (PG) synthesis, which may play an important role in

the occurrence of CRBD.20 Therefore, paracetamol, a PG
synthesis and COX-2 inhibitor, may alleviate the occurrence
and symptoms of CRBD.13 In addition, calcitonin gene-re-
lated peptide (CGRP) nerve fibers, which regulate the immune
system, were located in bladder smooth muscle and more
densely distributed in the neck compared with the dome.21

Recently, CGRP has shown to be associated with inflammation
and venular relaxation.21,22 Thus, we hypothesize that CGRP
may play a role in CRBD. Unfortunately, few literatures have
reported on this issue.

When these aforementioned drugs are used, we must
adequately consider their unique pharmacological proper-
ties, as it is helpful in treatment selection. For example,
butylscopolamine does not cross the blood–brain barrier;
thus, there are no central adverse effects associated with it
(e.g., blurred vision and facial flushing).23 Oxybutynin has a
10-fold higher affinity for M3 than M2 receptors, which can
bring about a direct relaxing effect on the detrusor muscle.24

However, this property is responsible for the high incidence
of dry mouth because salivary glands have high levels of M3
receptors. In addition, tramadol is a synthetic opioid anal-
gesic that inhibits detrusor muscle contraction through the
inhibition of M1 and M3 receptors.25 Epidural tramadol
increases the bladder capacity and delays the filling sensa-
tion, thus decreasing the need for catheterization in the
postoperative period.

Moreover, deciding which of these medications to use also
requires consideration of their side effects. Anticholinergic
agents (e.g., solifenacin, tolterodine, and oxybutynin) and
gabapentin are oral agents and can cause adverse effects,
including dry mouth. Administration of tramadol and keta-
mine was associated with a higher incidence of sedation.
Another thing worth noting is that chronic ketamine use is
associated with severe urinary tract dysfunction, but this does
not exist in the management of CRBD after various surgeries.
We know that every agent causes some side effects, the
studies in which they were implemented revealed patient
satisfaction scores that were higher in the treatment groups
compared with control groups, thus supporting the impor-
tance of treating CRBD. As mentioned, future studies are
needed that more adequately assess and compare the agents’
management of CRBD. Furthermore, their dose–response
titration and effects in treating, rather than preventing, CRBD
should also be evaluated.

Patients tolerated these aforementioned treatments well,
but there was a high incidence of intervention-related side
effects. To overcome this problem, a recent study by
Weinberg et al.26 tried to use a dorsal penile nerve block to
prevent CRBD after radical prostatectomy. Their data re-
vealed that dorsal penile nerve block failed to reduce the
incidence and severity of postoperative CRBD. Currently,
periprostatic nerve block provides better pain control in
transrectal ultrasound-guided prostate biopsy. In addition,
periurethral infiltration with local anesthetic before opera-
tion can also reduce immediate postoperative pain.27,28

However, these approaches have not been introduced in the
management of CRBD. Further studies in this area are
warranted.

Although our criteria stressed the selection of studies with
limited heterogeneity in their cohorts, we note that there is
substantial heterogeneity across the set of included studies for
each intervention, which prohibited a meta-analysis. Such
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heterogeneity was evident not only in patient baseline char-
acteristics but also in the different treatment regimens and
outcome indicators. In addition, our study has several limi-
tations. First, most studies were unclear in randomization
sequence generation; hence, selection bias or confounding
may be present. Second, most studies’ lack of standardized
intraoperative and postoperative pain management can in-
duce some bias, which can affect CRBD evaluation. Finally,
publication bias must always be considered in systematic
reviews.

Conclusion

Based on the published data, muscarinic antagonists, an-
esthetics, antiepileptics, and analgesics appear to achieve the
greatest improvement in the clinical symptoms and a sig-
nificant reduction in the incidence of CRBD compared with
placebo. Although these studies observed a high incidence of
intervention-related side effects, in general, patients tolerated
these treatments well.
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in urine levels of substance P, vasoactive intestinal
peptide and calcitonin-gene-related peptide in patients
with urinary tract infections. Peptides 2014;56:151–
155.

648 BAI ET AL.



23. Tytgat GN. Hyoscine butylbromide: A review of its use in
the treatment of abdominal cramping and pain. Drugs 2007;
67:1343–1357.

24. Yarker YE, Goa KL, Fitton A. Oxybutynin: A review of its
pharmacodynamic and pharmacokinetic properties, and its
therapeutic use in detrusor instability. Drugs Aging 1995;
6:243–262.

25. Shiga Y, Minami K, Shiraishi M, et al. The inhibitory ef-
fects of tramadol on muscarinic receptor-induced responses
in Xenopus oocytes expressing cloned M(3) receptors.
Anesth Analg 2002;95:1269–1273.

26. Weinberg AC, Woldu SL, Bergman A, et al. Dorsal penile
nerve block for robot-assisted radical prostatectomy cath-
eter related pain: A randomized, double-blind, placebo-
controlled trial. Springerplus 2014;3:181.

27. Kumar A, Griwan MS, Singh SK, Sen J, Pawar DS. Is
periprostatic nerve block a gold standard in case of trans-
rectal ultrasound-guided prostate biopsy? Urol Ann
2013;5:152–156.

28. Tommaselli GA, Di Carlo C, Formisano C, Fabozzi A,
Nappi C. Effect of local infiltration analgesia on post-
operative pain following TVT-O: A double-blind, placebo-
controlled randomized study. Arch Gynecol Obstet 2014;
290:283–289.

Address correspondence to:
Ping Han, MD

Department of Urology
West China Hospital

Sichuan University
Guoxue Xiang #37

Chengdu
Sichuan 610041

China

E-mail: hanpingwch@163.com

Abbreviations Used
CI¼ confidence interval

CGRP¼ calcitonin gene-related peptide
CRBD¼ catheter-related bladder discomfort

MD¼mean difference
OAB¼ overactive bladder

PCNL¼ percutaneous nephrolithotomy
PONV¼ postoperative nausea and vomiting

RCT¼ randomized controlled trial
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