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Introduction

Urinary catheterisation is commonly performed during various surgeries to control urine output during and after 
surgery. However, it can cause some severe somatic and mental complications (1-3). The pain and discomfort as-
sociated with urethral catheterisation are known as catheter-related bladder discomfort (CRBD) and is the most 
common cause of  agitation during the postoperative phase, especially in young male patients (4). The reported rate 
of  CRBD ranges from 47% to 90% (5). Notably, the contributing factors in this era include male sex, open surger-
ies, previous urinary catheterisation, and age below 50 years (6-8). Patients experience symptoms akin to overactive 
bladder, suprapubic pain, urgency, dysuria, incontinence, and agitation because of  involuntary contraction of  the 
detrusor muscle (2, 4). CRBD can increase postoperative complications, such as wound dehiscence, bleeding, he-
modynamic instability, arrhythmia, and aggravated cardiovascular status leading to prolonged PACU and hospital 
stay (5, 7). Muscarinic receptors are primarily responsible for the contraction of  the detrusor muscle (7), with pros-
taglandin secretion being another contributing pathway (9). Different preventive and therapeutic modalities includ-
ing gabapentin (10, 11), tramadol (12), anti-muscarinic agents (13-15), ketamine (16, 17), prostaglandin synthesis 
blockers (18), alpha-2 agonists (19), and different neural block methods (20-24) have been proposed for treating 
CRBD. However, these methods provide only partial improvement and not complete resolution. Notably, reduction 
in pain and discomfort would increase the satisfaction rate among patients and improve their mental status (5, 7). 
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Abstract

Objective: Catheter-related bladder discomfort (CRBD) that manifests as agitation and bladder hyperactivity is a common problem in young 
male patients. Local anaesthetics are typically recommended for this problem. Hence, this study was conducted to determine the effect of  intra-
vesical diluted bupivacaine on CRBD in young male patients during postanaesthetic recovery.
Methods: This double-blinded randomised clinical trial included 68 consecutive patients, aged 20–60 years, who underwent urinary catheter-
isation during surgery and anaesthesia at a university hospital during 2017–2018. Patients were randomly assigned to receive either 50 ml of  
intravesical diluted (0.2%) bupivacaine (n=37) or normal saline (n=31). The incidence and severity of  CRBD were then evaluated in PACU and 
compared between the two groups.
Results: In this study, 16.2% of  patients in the bupivacaine group and 83.9% in the saline group had discomfort at arrival in the recovery 
room, exhibiting a significant intergroup difference (p=0.0001). Moreover, after 15–20 min, the incidence of  CRBD was 16.2% and 90.3% in 
the bupivacaine and normal saline groups, respectively, which again demonstrated a significant statistical difference (p=0.0001). In addition, the 
severity of  CRBD was lower in the bupivacaine group, during both periods (p=0.005). The saline group reported significantly higher use of  
pethidine and midazolam (p=0.005).
Conclusion: It may be concluded that intravesical diluted bupivacaine can significantly decrease the incidence and severity of  CRBD in young 
male patients during recovery from anaesthesia. Therefore, the use of  this method is highly recommended.
Keywords: Bupivacaine, male, urinary bladder, urinary catheters
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Therefore, local anaesthetics are considered ideal in reducing 
the CRBD rate and burden by blocking the sensory receptors 
in the bladder.

Several previous studies have assessed the role of  intravesical 
application of  local anaesthetics, such as bupivacaine, in the 
prevention, diagnosis, and treatment of  bladder problems like 
detrusor muscle hyperreflexia (25, 26), with favourable results. 
The similarity of  CRBD symptoms with that of  the afore-
mentioned pathologies led to the hypothesis that intravesical 
bupivacaine could prevent CRBD incidence as a primary 
outcome.

Accordingly, this study aimed to compare the effect of  intra-
vesical application of  diluted bupivacaine with that of  the 
control group (normal saline).

Methods

This randomised, double-blind clinical trial enrolled 68 con-
secutive patients with ASA physical status I or II and age 
ranging from 20 to 60 years who were undergoing ortho-
paedic and cervical spine surgeries in a teaching hospital. 
Exclusion criteria were patients’ refusal to participate in the 
study, as well as a history of  renal disease, prostatic hyperpla-
sia, overactive bladder, cardiac diseases, central nervous sys-
tem disorders, morbid obesity, substance use, corticosteroid 
therapy, and trauma during catheterization. The study was 
approved by the research ethics committee of  the univer-
sity (reference number: IR.IUMS.FMD.REC.1396.24713-
103614) and registered in the Iranian registry of  clinical 
trial (IRCT) (registration code: IRCT2014090111398N6, 
date: 23/09/2014]. In addition, the study was performed in 
accordant with the Helsinki Declaration. Informed consent 
was obtained from the patients after explaining the study 
protocol in detail. Subsequently, patients were randomly 
assigned to the following two study groups: normal saline 
(group S) and bupivacaine (group B). The anaesthesia pro-
tocol was identical across the groups, including monitoring 
(ECG, NIBP, ETCO2, O/I, POM), preoxygenation, and 
premedication with fentanyl (2 µg kg-1) and midazolam (15 
µg kg-1). Anaesthesia was induced using propofol 1.5–2 mg 
kg-1 and atracurium (0.5 mg kg-1). Tracheal intubation was 

performed using PVC tube number 8, and then mechani-
cal ventilation was conducted with the same characteristics. 
The anaesthesia maintenance regimen was executed using 
propofol 100 to 150 µg kg-1 (with haemodynamic and an-
aesthesia depth control) and atracurium 0.2 mg kg-1 each 
30 min. Morphine 0.1 mg kg-1 was administered initially for 
all patients, and if  required, fentanyl 50 µg was repeated 
during surgery. After anaesthesia induction, patients under-
went urinary catheterisation with number 16 Telefax (made 
in Malaysia) and lidocaine 2% gel as a lubricant; the cathe-
ter balloon was filled with 10 ml still water. Catheterisation 
was performed without traumatisation by an expert blinded 
to subjects. Approximately 15 min before termination of  the 
surgery, 50 mL of  normal saline (group S) or bupivacaine 
0.2% (group B) was injected in the bladder by using a sterile 
gavage syringe via Foley catheter in the control and inter-
vention groups, respectively. The catheter was then clamped 
for 30 min. The CRBD incidence and severity were evalu-
ated according to the standard scoring system (Table 1) at 
the following two timepoints: 1) upon arrival in PACU and 
2) after 15–20 minutes (13, 27). Patients who were graded to 
be in moderate and severe discomfort received meperidine 
25 mg and midazolam 1 mg intravenously, and in cases with 
continued agitation, the catheter was removed.

Sample size and statistical analysis
The evaluation of  CRBD incidence was the primary out-
come of  this study. Based on the literature review, the inci-
dence of  CRBD was reported to be 30%–85% (mean 57.5%) 
(4-8). Power analysis was performed using an online calcu-
lator, made available by the University of  British Columbia 
(Vancouver, BC, Canada), by assuming alpha at 0.05 with a 
power of  90% to detect differences in the incidence of  CRBD 
in a range of  0.3–0.7 between the two groups. The calculated 
minimum sample size in each group was 28 subjects. Overall, 
68 patients were ultimately included in the study, consider-
ing a 20% dropout rate. The data were analysed using IBM 
Statistical Package for the Social Sciences version 19.0 (IBM 
SPSS Corp.; Armonk, NY, USA), and p<0.05 was considered 
significant. Categorical data were presented as the frequency 
with percentage and were analysed using the chi-square test. 
Numerical variables were presented as mean ± standard devi-

Main Points: 

• “CRBD” is a very common problem in young males.

• It is the most common cause of  emergence agitation.

• Previous efforts result in partial improvement and not complete res-
olution.

• Intravesical diluted bupivacaine can significantly decrease the inci-
dence and severity of  CRBD.

Table 1. CRBD severity grading system

Patient did not complain of  any CRBD even on None 
inquiring;
Reported by patients only on questioning; Mild
Reported by the patients on their own (without Moderate 
questioning and not accompanied by any  
behavioural responses
Reported by patients on their own along with Severe 
behavioural responses.
CRBD: catheter-related bladder discomfort
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ation for normally distributed data and were compared using 
t-test analysis. The severity of  CRBD (secondary outcome) 
was comparatively analysed between the two groups by using 
Fisher’s exact test.

Results

This study definitively analysed 68 patients (31 patients in the 
saline group and 37 in the bupivacaine group). The mean age, 
weight, duration of  operation, volume of  intraoperative fluid 
intake, and urinary output were matched across the groups 
(Table 2). Lower extremity was the most common surgical 
site, performed in 51.6% and 40.5% patients of  the control 
and intervention groups, respectively (p>0.05). Furthermore, 
regarding patients’ ASA physical status, 71% of  cases in the 
saline group, and 75.7% in the intervention group were class 
I (p>0.05). Furosemide was administered in 6.5% and 8.1% 
of  cases in the control and intervention groups, respectively 
(p>0.05).

Immediately after the patients’ entry into the recovery, the 
incidence of  CRBD was reported as 83.87% and 16.22% in 

the normal saline and bupivacaine groups, respectively. After 
15–20 minutes of  entry into recovery, the CRBD incidence 
was reported as 91.32% and 16.22% in the saline and bupiva-
caine groups, respectively. A statistically significant intergroup 
difference was observed (p=0.0001). The severity of  CRBD 
in the two groups after clamp removal is illustrated in Fig-
ure 1. As demonstrated in Figure 1, a milder form of  CRBD 
symptoms was reported in 16.22% of  patients of  the group 
(B). By contrast, 41.94% of  patients belonging to the group 
(S) exhibited medium or severe CRBD symptoms. The dif-
ference was statistically significant (p=0.0001). CRBD sever-
ity after 15–20 minutes is demonstrated in Figure 2. At both 
time points, a significant intergroup difference was observed 
(p=0.0001).

The mean dosage of  meperidine was 17.9±12.4 mg in the 
group (S), and 7.9±11.8 mg in the group (B) with signifi-
cant difference (p=0.001). Moreover, midazolam was not 
administered in the bupivacaine group, but in six cases 
of  the control group (S) at a mean dose of  0.19±0.4 mg 
(p=0.005).

Table 2. Means and comparison of  background variables across two groups

Group Group Mean SD p
Age (years) S 37.94 10.36 0.956
 B 37.78 11.95
Weight (kg) S 81.39 11.27 0.965
 B 81.51 12.24
Duration of  operation (h) S 3.10 0.972 0.640
 B 3.20 0.759
Fluid Volume (L) S 2.35 0.68 0.310
 B 2.54 0.75
Urine Output (mL) S 431.61 198.53 0.460
 B 473.51 255.95
SD: standard deviation

Figure 1. Incidence and severity of  CRBD immediately 
after clamp release in the groups
CRBD: catheter-related bladder discomfort

Figure 2. Incidence and severity of  CRBD 15–20 min 
after clamp release in the groups
CRBD: catheter-related bladder discomfort
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Discussion

The results of  the present study demonstrated that compared 
with normal saline injection, a 50 ml injection of  diluted 
(0.2%) bupivacaine into the bladder during the final stage of  
surgery prevented the incidence of  CRBD to a large extent 
and reduced the intensity of  bladder pain and discomfort 
caused by urinary catheterisation, thereby causing a 67.7% 
decrease (16.2% vs. 83.9%) in CRBD incidence in young and 
middle-aged male patients upon regaining consciousness. 
This modality is more effective than the use of  sedatives and 
systemic analgesics, as noted in other studies (10-19), to de-
crease the incidence and intensity of  the unrest at the time of  
emergence. Approximately 15 to 20 min after clamp removal, 
when patients were fully conscious and oriented, only 16.2% 
of  patients in the bupivacaine group reported mild to median 
intensity CRBD. In contrast, this proportion rose to 90.3% 
in the saline (placebo) group, exhibiting significant statistical 
difference (p=0.0001). Notably, no case of  severe unrest and 
agitation was reported in the bupivacaine group.

Furthermore, another significant finding of  the study is the 
substantial decrease of  sedative (midazolam) and analgesic 
(meperidine) use in the bupivacaine group compared with the 
saline group, which further corroborates the positive effect of  
intravesical bupivacaine on pain and agitation.

CRBD is one of  the most common problems in surgeries 
involving male patients, which may cause severe unrest and 
agitation during emergence and postanaesthetic recovery, re-
ported in 30% to 85% of  male patients who underwent uri-
nary catheterisation (4-8). Several treatment techniques and 
medications have been used to prevent and resolve this prob-
lem, with all being relatively effective, albeit not completely 
successful. Various studies have examined methods, such as 
caudal neural block (20, 21), pudendal nerve block (24), dor-
sal penile nerve block (22), systemic ketamine prescription (16, 
17), prostaglandin inhibitors (18), dexmedetomidine (19), and 
muscarinic receptor inhibitors (13-15). A recent meta-analysis 
study (2019) undertaken by Hur et al. (28) that was published 
in the Journal of  Anaesthesia compared the effectiveness of  
these methods and reported Gabapentin to be the most effec-
tive in reducing CRBD incidence generally and Tolterodine 
in lowering its intensity. However, it is impossible to draw a 
precise conclusion because the studies had relatively small 
sample sizes and heterogenic designs.

After carefully searching various sources, to the best of  our 
knowledge, no controlled study has been conducted regard-
ing local anaesthetic application using intravesical methods 
to prevent CRBD. However, the application of  topical an-
aesthetics, in the form of  gels or ointments, to the urethra 
has been reported to have positive effects by Mu et al. (23). 

Therefore, the present study is unique in this regard. More-
over, this study differs from similar studies based on the fact 
that most studies primarily enrolled patients who underwent 
various urologic surgeries, whereas such patients were exclud-
ed from this study to avoid interference from factors like cystic 
inflammation because of  surgery and to examine the net ef-
fect of  catheterisation.

Demographic variables, such as patients’ age and weight of  
the two study groups, are compared in Table 1, along with the 
comparison of  surgery types and duration and ASA classes, 
accounting for homogeneity and stochastic selection of  pa-
tients in the two groups. Thus, interfering factors were elimi-
nated to a large extent.

As discussed earlier, because of  the absence of  studies that 
used this method, comparison of  this study with other studies 
is challenging. In a study conducted by Mu et al. (23) in China, 
146 young male patients who underwent urinary catheterisa-
tion for surgery were divided into two groups of  topical prilo-
caine and lidocaine combination recipients and lidocaine gel 
recipients, and CRBD was observed to be significantly lower 
in the mixed anaesthetic group, which is concordant with our 
findings related to the acceptable functionality of  topical an-
aesthetics.

A study conducted by Li et al. (22) in 2016, coextensively with 
the present study’s results, examined 48 young male patients, 
aged between 18 and 60 years, placed into two groups of  
dorsal penile nerve block with ropivacaine and intravenous 
Tramadol recipients, and observed that CRBD intensity at 
various times after the surgery was significantly lower in the 
dorsal penile nerve block group, besides lower incidence of  
conditions like nausea, vomiting, and dry mouth.

Prajapati et al. (20) conducted a study in 2018 on 99 patients 
who underwent PCNL surgery and were placed into three 
groups that received caudal block using bupivacaine alone, 
bupivacaine plus Fentanyl, and bupivacaine plus Nalbuphine, 
respectively, to control CRBD. The results revealed that 
CRBD was significantly lower in the two groups that received 
a mixed anaesthetic regimen. In another study conducted by 
Li and Liao (24) in 2016, the bilateral pudendal block was ob-
served to decrease both the incidence and intensity of  CRBD 
in patients (63% vs. 84%). Nonetheless, we should note that 
despite the statistically significant difference, it is less effective 
compared with the present study. In conclusion, the results of  
the present study, as well as previous studies have revealed that 
topical anaesthetic use is more effective than other methods 
like systemic drug prescriptions in preventing and decreasing 
the intensity of  CRBD-a highly unpleasant condition. Nota-
bly, intravesical injection of  diluted bupivacaine is one of  the 
most effective methods among these interventions.
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Study limitations
One of  the limitations of  the present study is the short re-
porting and registration times of  the primary outcome of  the 
study. It would have been advisable to monitor the outcome at 
multiple time points during the later stages of  recovery. The 
other limitation is related to the difficulty of  CRBD intensity 
examination using the scale used for the study, as some pa-
tients were not sufficiently conscious (immediately after clamp 
removal) to report with accuracy. Therefore, it is encouraged 
to undertake studies with larger sample size, more frequent 
patient monitoring (especially in later stages), and the use 
of  other local anaesthetics like ropivacaine or combinations 
with adjutant drugs, and to compare them with other existing 
treatment methods.

Conclusion

In general, based on the results of  the present study, it can 
be concluded that injection of  diluted bupivacaine (0.2%) 
into the bladder and clamping the catheter for 30 minutes to 
prevent the solution from being discharged is highly effective 
in decreasing the incidence and intensity of  CRBD during 
post anaesthetic recovery of  young and middle-aged male 
patients. Therefore, the application of  this treatment modal-
ity is strongly recommended to treat CRBD and improve the 
recovery quality of  young male patients’ after urinary cathe-
terisation.
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