| observational study Med iC i N e

Lidocaine-prilocaine cream reduces
catheter-related bladder discomfort in male
patients during the general anesthesia
recovery period

A prospective, randomized, case-control STROBE study
Li Mu, NP?, Li-cheng Geng, MDP®, Hui Xu, NP?, Man Luo, MDP, Jing-miao Geng, RN?, Li Li, MD""

Abstract N\
Urethral catheterization is a predictor of agitation during the general anesthesia recovery period. The aim of this study was to |
determine the effect of intraurethral 5% lidocaine and 25 mg/g prilocaine cream in reducing catheter-related bladder discomfort
(CRBD) in male patients during the general anesthesia recovery period. Adult male patients undergoing elective operations
that required urinary catheterization under general anesthesia were enrolled and assigned randomly to 2 groups. In the lidocaine-
prilocaine cream group (n=72), approximately 5g of topical cream was spread in the preputial sac, the glans, the meatus,
and on the urinary catheter surface before urinary catheterization. In the control group (n=74), the urinary catheter was
lubricated with lidocaine gel. The incidence and severity of CRBD were assessed 15, 30, 45, and 60 minutes postoperatively. We
found that the incidence of CRBD in the lidocaine-prilocaine cream group was significantly lower than in the control
group. Multivariate logistic regression analysis showed that lidocaine-prilocaine cream applications reduced moderate or severe
CRBD. Thirty minutes postoperation was the most frequent time point for the incidence of CRBD. Application of lidocaine-
prilocaine cream on the surface of the urinary catheter is an efficient and safe method to reduce the incidence and severity of
CRBD.

Abbreviations: CRBD = catheter-related bladder discomfort, IV = intravenously, OR = odds ratio, PACU = postanesthesia care
unit, PONV = postoperative nausea and vomiting.
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Key Points

e Methods should be investigated to prevent or reduce the
severity of CRBD.

e Urinary topical anesthesia may be helpful to enhance
patient quality of life and reduce postoperative emergency
agitation.

e Spreading lidocaine-prilocaine cream in the preputial sac,
the glans, the meatus and on the surface of the urinary
catheter before urinary catheterization reduces distress in
male patients during general anesthesia recovery period in
postanesthesia care unit.

1. Introduction

Urethral catheterization is commonly performed during general
anesthesia to relief of urinary retention and monitor urinary
output, but it often leads to pain and discomfort. Urinary
catheters are important causes of postoperative agitation.!'™!
The pain and discomfort associated with urethral catheterization
are collectively known as catheter-related bladder discomfort
(CRBD). CRBD can involve a burning sensation with an urge to
void or discomfort in the suprapubic area caused by irritation of
the mucosa of the urinary tract and bladder due to the urinary
catheter. CRBD is resistant to conventional analgesic therapy,
such as opioids and antismuscarinic drugs like tolterodine or
oxybutynin, and postoperative administration of ketamine or
tramadol has been reported to effectively treat CRBD. Neverthe-
less, side effects, such as sedation, dry mouth, facial flushing, and
blurred vision, may occur.*%¢!

The use of lubricants in urethral catheterization can minimize
urethral trauma, reduce the risk of infection, and minimize pain
and discomfort during the operation, especially when using a
lubricant containing local anesthetic. In male patients, pain is
experienced higher up in the urethra, particularly around the
prostate area.l"”! If the gel is not instilled into the urethra or the
gel is wiped off the catheter at the urethral introitus, there will be
no anesthetic effect.’®! Intraurethral topical anesthesia has been
widely used and is effective in urological surgery,”®! but the
incidence and treatment of CRBD after other types of surgery in
the postanesthesia care unit (PACU) have been seldom reported.
The PACU is one of the most important areas for clinical nursing.
We wanted to find an effective, convenient, and economical
method to address the problem of CRBD. Therefore, we
investigated the preventive effect of a topical anesthetic cream
containing 5% lidocaine and 25 mg/g prilocaine on CRBD in
adult male patients in the PACU.

2. Methods

This trial was conducted from August to November 2015 in the
Tianjin Union Medical Center, which performs approximately
29,800 surgical operations per year. After obtaining approval
from the Institutional Review Board of Tianjin Union Medical
Center and written informed consent from each patient, we
performed this prospective, randomized, case-controlled study.
The protocol for this clinical trial was registered in the Chinese
Clinical Trial Registry (ChiCTR-ICR-15007017).

Patients aged 23 to 83 years with American Society of
Anesthesiologists physical status I-III and scheduled to undergo
elective surgery were included in this study. These patients were
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scheduled to undergo a urinary catheterization after anesthesia
induction.

Patients were excluded if they had a history of hypersensitivity
to lidocaine or prilocaine, conduction disturbance, cognitive
deficit, intellectual disability, long-term use of analgesics or
sedatives medication, chronic renal insufficiency (creatinine >1.5
mg/dL) or liver insufficiency (bilirubin >34.2 pmol/L), benign
prostatic hyperplasia, overactive bladder, neurogenic bladder, or
had a history of allergy to opiates, or any other drug used in the
study.

Patients were educated on the symptoms of CRBD during a
preoperative visit. They fasted after midnight, and no prior
medication was administered. Anesthesia was induced with 0.05
mg/kg midazolam, 2.0 ug/kg fentanyl, and 2mg/kg propofol.
Tracheal intubation was performed after administration of 2 mg/
kg cis-atracurium (all intravenously [IV]). Patients were random-
ized to the lidocaine-prilocaine or control groups using computer-
generated random numbers. A sealed envelope containing a
computer-generated random number was opened immediately
after induction by a nurse, who was responsible for preparing the
study drug. Each lidocaine-prilocaine cream or gel is designed for
single use.

In the cream group, topical anesthesia was initially achieved by
applying approximately S5g of lidocaine-prilocaine cream
(#1311141, Ziguang, China, Eutectic Mixture of Local Anes-
thetics, a 5% lidocaine 25 mg and 25 mg/g prilocaine cream) in
the preputial sac, the glans, the meatus, and on the surface of the
urinary catheter S minutes before urinary catheterization. In the
control group, the urinary catheter was lubricated with
traditional 2% lidocaine gel. The urethra was filled with 10
mL lidocaine gel. The glans was clamped for 5Sminutes with a
penile clamp. Urinary catheterization was performed using 16-Fr
Foley catheters, and their balloons were filled with 10 mL normal
saline after induction of anesthesia. The catheter was fixed
without traction and was not clamped during the follow-up
period. Catheterization was undertaken with a strict aseptic
technique and using only sterile equipment.

After intubation, general anesthesia was maintained with the
effect-site model of target control infusion with propofol and
remifentanil. The target concentrations were maintained at 2 to
3 ug/mL propofol and 2 to 6ng/mL remifentanil. Dexmedeto-
midine was infused 10minutes before induction at an initial
dose of 0.5 pg/kg/h for 10 minutes and then adjusted to 0.2 to
0.5 ng/kg/h from tracheal intubation to skin closure. The
propofol dose was titrated according to the depth of anesthesia.
The bispectral index (Narcotrend, Germany) was maintained
within 45 to 60. Fentanyl 1 pg/kg was administered before the
end of surgery. Intravenous patient-controlled analgesia mixed
with fentanyl, ketamine, and azasetron was initiated in all
patients at the end of the operation. The trachea was extubated
after the patient regained adequate spontaneous ventilation and
responded to all commands. The period from the cessation of
propofol and remifentanil to removing the endotracheal tube was
defined as the extubation time. The period from the cessation of
propofol and remifentanil to arousing patient was defined as
open eyes time. All patients were transferred to the PACU after
recovery of consciousness.

The primary outcomes were differences in the incidence and
severity of CRBD 15, 30, 45, and 60 minutes postoperatively
between the 2 groups. The secondary outcomes included the
incidence of postoperative nausea and vomiting (PONV),
sedation, respiratory depression, and dizziness, as well as use
of propofol and tramadol. Patients with a Ramsay sedation score
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Figure 1. Flow diagram.

>4 were considered sedated. The oxygen saturation <90% was
considered respiratory depression.

Patients were questioned by blinded investigators about the
presence and severity of CRBD while in the PACU. CRBD was
evaluated on a 4-point scale: no pain, mild pain (revealed only by
interviewing the patient), moderate (a spontaneous complaint by
the patient of a burning sensation in the urethra, an urge to
urinate, and/or sensation of a urethral foreign body without any
emotional agitation), and severe discomfort (agitation, loud
complaints, and attempts to remove the bladder catheter
associated with a burning sensation in the urethra). Mild,
moderate, or severe discomfort was considered CRBD. When
moderate or severe CRBD was reported, tramadol (1 mg/kg IV)
was administrated as a rescue therapy. In the event of agitation,
propofol (0.5-1 mg/kg IV) was administered as a rescue therapy.

According to previous studies, 70% of patients complain of
CRBD postoperatively.®! Assuming that the incidence would
decrease to 40% after treatment with lidocaine-prilocaine cream,
we calculated that 48 patients would be needed in each group to
achieve statistical significance (Type I error rate of 0.05 and Type
II error rate of 0.20).

2.1. Statistical analysis

All statistical analyses were performed using SPSS version 18.0
statistical software (SPSS Inc, Chicago, IL). Normally distributed
variables are described as the mean (standard deviation) and were
compared using unpaired 2-sample independent ¢ tests. Categor-
ical variables are described using a number (%) and were
compared using Pearson’s x> test or Fisher exact test. Variables

that were not normally distributed were compared by using the
Mann-Whitney U test. Factors of moderate and severe CRBD
were analyzed by multivariate logistic regression. Statistical
significance was accepted as P<0.05.

3. Results

One hundred eighty-two patients were screened for inclusion in
the study. Thirty-six patients were excluded (refusal [n=22] or
cancelled the operation [n=14]), leaving 146 patients for analysis
(Fig. 1). No differences in the group demographic characteristics
were observed (Table 1).

Multivariate logistic regression analysis showed lidocaine-
prilocaine decreased moderate and severe CRBD (odds ratio
[OR]: 0.055, 95% confidence interval [CI]:0.021-0.144, P=
0.01). Lidocaine-prilocaine also decreased the CRBD incidence at
15, 30, 45, and 60minutes from 43% to 14%, 70% to 21%,
45% to 7%, and 27% to 4%, respectively. Thirty minutes
postoperation was the peak time point for CRBD (OR: 5.889,
95% confidence interval: 3.247-10.680, P=0.001). In total,
CRBD including mild, moderate, and severe CRBD occurred in
15 patients (20.8%) in the lidocaine-prilocaine group, which was
significantly lower than the 52 patients (70.3%) in the control
group at the 30-minute time point (P=0.000). Moderate
and severe CRBD occurred in the lidocaine-prilocaine group
for 6 patients (8.3%) and no patients (0%) respectively, which
was lower than the 10 patients (13.5%) and 13 patients (17.6%)
in the control group (P=0.000) (Table 2 and Fig. 2). No patient
required treatment with propofol for sedation in the lidocaine-
prilocaine group, while 13 patients (18%) were administered 30
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Table 1
Demographic data of study participants.
Groups

Lidocaine-prilocaine (n=72) Control (n=74) t value P value
Age, y 54.8 (12.9) 55.9 (12.7) —0.526 0.300
Height, cm 173.9 (4.5) 174.0 (2.9) —0.089 0.465
Weight, kg 81.1 (9.8 80.8 (7.3) 0.219 0.413
Duration of surgery, min 176.0 (39.8) 175.3 (40.2) 0.116 0.454
Duration of anesthesia, min 230.28 (43.1) 231.3 (45.9) —0.070 0.472
Time to open eyes, min 259 (4.9 26.0 (5.0) —0.136 0.446
Time to extubation, min 31.2 (6.2 31.0 (6.1) 0.148 0.441
Data are presented as mean (standard deviation).
Table 2
Incidence and severity of catheter-related bladder discomfort.

Groups
Lidocaine-prilocaine (n=72) Control (n=74)

Time (min) 15 30 45 60 15 30 45 60
Severity of discomfort .
None 62 (86%) 57 (79%) 67 (93%) 68 (94%) 42 (57%) (30%) 41 (55%) 54 (73%)
Mild 8 (11%) 9 (13%) 5 (7%) 4 (6%) 25 (34%) (38%) 23 (31 %)* 11 (15%)
Moderate 2 (3%) 6 (8%) 0 (0%) 0 (0%) 7 (9%) 0 4%) 10 (14%) 9 (12%)
Severe 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 3(1 8%) 0 (0%) 0 (0%)

Data presented as number (%).
P<0.05 during intergroup comparison.

to 50 mg propofol to control agitation in the control group (P=
0.000). Six patients in the lidocaine-prilocaine group and 10
patients in control group were administered 1 mg/kg tramadol
(P=0.316). After treatment, the incidences of moderate CRBD
were 14% at 45 minutes and 12% at 60 minutes in the control
group, respectively (P=0.001 and P=0.003).

No patients in either group became desaturated with oxygen
(oxygen saturation <90%) or became too sedated (Ramsay
sedation score >4) during the study period. Adverse effects, such
as postoperative sedation, respiratory depression, and drowsi-
ness, were not different between groups.

4. Discussion

We have demonstrated that spreading topical anesthetic
lidocaine-prilocaine cream in the preputial sac, the glans, the
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Figure 2. CRBD incidence and severity. CRBD = catheter-related bladder
discomfort.

meatus, and on the surface of the urinary catheter before urinary
catheterization reduces the incidence and severity of postopera-
tive CRBD in the PACU.

CRBD is caused by an indwelling urinary catheter and is a
common, painful, and distressing complication particularly for
patients awakening from anesthesia.””! The symptoms of CRBD
are similar to those of an overactive bladder, that is, urgency,
discomfort, and frequency. However, CRBD is frequently
neglected and left untreated, despite it being a recognized risk
factor for emergence agitation.'™°! Therefore, preventing or
decreasing the severity of CRBD may be helpful to enhance
patient quality of life and reduce postoperative emergency
agitation. Muscarinic antagonists (butylscopolamine, oxybuty-
nin, and tolterodine), anesthetics (ketamine and tramadol),
antiepileptics (gabapentin and pregabalin), and paracetamol
appear to provide the greatest improvement in clinical symptoms
and reduce CRBD incidence. However, high incidences of
intervention-related side effects, such as dry mouth, facial
flushing, blurred vision, sedation, PONV, respiratory depression,
somnolence, dizziness, ataxia, and fatigue, were observed.

Local anesthesia using topical anesthetic cream is a patient-
friendly approach because the anxiety and the distress of patient
are alleviated. Lidocaine-prilocaine cream is an oil-in-water
emulsion of 5% lidocaine and 25 mg/g prilocaine. The eutectic
mixture contains a thickener, an emulsifier, and distilled water
and is adjusted to a pH level of 9.4.1'% Application of lidocaine-
prilocaine cream as a local anesthetic is simple and straightfor-
ward. When applied to a mucous membrane, absorption is rapid,
occlusive dressing is not necessary, and the absorption from the
mucosa occurs in 5 to 7 minutes.!"'"™"3! The overall efficacy of
lidocaine-prilocaine applied on urethral mucosal surfaces in our
series was excellent, and provided adequate analgesia for the
completion of the procedure. Penetration of the anesthetic was
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possibly easier through the thinner mucosal epithelium and
lamina propria of the male urethra. In our study, lidocaine-
prilocaine reduced the incidence and severity of CRBD within 60
minutes in the PACU.

Safety issues have always been a concern with topical
anesthetics. No significant adverse effects were recorded in
our study. Every effort should be made to cover the smallest
mucosal area necessary. A single application of a topical
lidocaine preparation does not generally cause systemic side-
effects. The pharmacodynamics profile of topical lidocaine
demonstrates that peak absorption is not reached until 15 to 60
minutes after application. Methemoglobinemia is the most
important systemic concern regarding the use of lidocaine-
prilocaine cream, and it is a complication of prilocaine. A history
of congenital or idiopathic methemoglobinemia is an absolute
contraindication. Patients with glucose-6-phosphate dehydro-
genase deficiency and those who require treatment with
methemoglobin-inducing drugs are more susceptible to acquired
methemoglobinemia.''¥ Since the total amount of prilocaine
used (i.e., 125 mg) in our study was much less than the 250 mg
that is normally used, we did not measure methemoglobin
concentrations. Intravenous administration of 250 mg prilocaine
was shown to give rise to a low concentration of methemoglobin
in the blood with few side effects.''>! We used the low dose (5 g)
lidocaine-prilocaine cream in our study to anesthetize the adult
urethra, no systemic toxicity was observed. The topical
application of 5g lidocaine-prilocaine cream appeared to be
safe and effective.''®! The dose and plasma concentrations of
lidocaine-prilocaine cream after topical application to the
urethra area need to be measured because the mucosa of urethra
may absorb medication faster than the skin.

Dexmedetomidine is used as an anesthetic adjuvant during
general anesthesia and has an antimuscarinic effect, which may
be beneficial to prevent and treat CRBD."”'8 Kim et al reported
that dexmedetomidine administered intraoperatively decreased
the incidence and severity of early postoperative CRBD.H718!
Dexmedetomidine inhibits muscarinic receptor subtype 3.1%:'71n
our study, general anesthesia was maintained with propofol,
remifentanil, and dexmedetomidine from the time of tracheal
intubation to skin closure.

The total incidence of CRBD in the lidocaine-prilocaine group,
which was less than 21% in our study, was lower than those of
other investigations that used dexmedetomidine. The result
highlights the topical anesthetic and analgesic effect of lidocaine-
prilocaine cream on the urethral mucosa. Tramadol (1 mg/kg IV)
was administered as a rescue therapy in our study because it could
prevent or treat CRBD."?! Its antimuscarinic actions on type-1
muscarinic and type-3 muscarinic receptors are responsible for
the effective management of postoperative CRBD. 292!

Fewer patients in lidocaine-prilocaine group needed tramadol
or propofol to treat CRBD and agitation. The sequential use of
intraurethral lidocaine-prilocaine produced the greatest cost
benefit due to the decrease in pharmaceutical sedation costs.

The main limitation of our study is that it was not double-
blinded. The appearance and smell of the 2 lubricants are
indistinguishable. Subjects and the investigator who collected the
data in the PACU did not know the drug had been applied.
Second, urinary catheterization was performed using unified 16-
Fr Foley catheters, and we did not compare the differently sized
Foley catheters. A large diameter Foley catheter is a known risk
factor for CRBD.! Binhas et al have reported that the diameters
of Foley catheters >18 G Fr and male gender were independent
predictors of moderate or severe CRBD in the PACU." Third, we
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did not observe pelvic procedures, such as urogenital surgery and
proctectomy, because these surgeries may affect the occurrence of
postoperative CRBD. Therefore, limitations exist in the applica-
tion of lidocaine-prilocaine to patients who undergo urologic
operations requiring catheterization. Finally, patients usually
stayed in PACU for less than 1hour. Therefore, we did not
evaluate the duration of the beneficial effect.

5. Conclusion

Topical anesthetic lidocaine-prilocaine cream applied on the
urethral mucosal surfaces is an efficient and safe tool for reducing
the incidence and severity of CRBD. It is a patient-friendly
method of local anesthesia that provides excellent results via
mucosal applications. Additionally, it is a low-cost intervention
for a key indicator of patient comfort and satisfaction. Side effects
can be minimized when the suggested doses are given during
urinary mucosal application.
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