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ABSTRACT

Background and objective

Using an indwelling urinary catheter during lower urinary tract surgeries frequently leads to cathe-
ter-related bladder discomfort (CRBD) in the immediate postoperative period. The purpose of the
present study was to compare the effectiveness of general and spinal anesthesia on CRBD in patients
who underwent Holmium laser enucleation of the prostate (HoLEP).

Material and methods

This clinical trial included male patients who underwent HoLEP for benign prostatic hyperplasia.
Forty-five participants were divided into two groups: general anesthesia and spinal anesthesia. The
incidence and the severity of CRBD were assessed postoperatively for 24 h. The severity of CRBD was
graded using an 11-point scale (0 = no CRBD, 10 = worst CRBD imaginable). Moderate to severe
CRBD, having a score of >4, was treated with 1 pg/kg fentanyl incrementally every 5 min during imme-
diate postoperative period, and the total consumption was compared between the two groups.

Results
The overall incidence of CRBD 24 h following HoLEP was 80% in the general anesthesia group, which
was significantly higher than that of the spinal anesthesia group (p = 0.017). The severity of CRBD was
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significantly lower in the spinal anesthesia group compared with the general anesthesia group postoper-
atively at 2 and 6 h (p <0.001 and p = 0.005 respectively). Furthermore, opioid consumption was signifi-
cantly higher in the general anesthesia group compared with the spinal anesthesia group (p = 0.009).

Conclusion

Spinal anesthesia has a CRBD-reductive effect compared with general anesthesia during the early

postoperative hours following HoLEP.

Key Words: benign prostatic hyperplasia; recovery; urinary catheter

INTRODUCTION

Benign prostatic hypertrophy (BPH) is a highly
prevalent disease in aging men. Although there are
various treatment options, including watchful wait-
ing and drug therapy with alpha-blockers and/or
S-alpha reductase inhibitors, for BPH with lower
urinary tract symptoms (LUTS), surgical treatment
is the most effective option in refractory cases. Over
the years, various surgical techniques have evolved
from open prostatectomy to transurethral prostate
surgery (TUPS), including transurethral resection
of prostate (TURP), holmium laser enucleation of
the prostate (HoLEP), and other vaporization tech-
niques. There are considerable advantages of per-
forming TUPS such as lower invasiveness, lower
mortality, and a shorter hospital stay compared to
open surgery.'”* However, inserting an indwelling
urinary catheter following TUPS poses a significant
challenge to the patients postoperatively.

The catheter-related bladder discomfort
(CRBD) to an indwelling urinary catheter is
defined as painful urethral discomfort, that is,
resistant to conventional opioid therapy, and this
decreases the quality of postoperative recovery.
The incidence of CBRD following endoscopic
urologic surgery is reported to be 66.7~93.0%,* >
and it is most troublesome during the immediate
recovery phase when the patients are awake fol-
lowing general anesthesia. Furthermore, severe
CRBD may cause emergence agitation or postop-
erative delirium in the post-anesthesia care unit
(PACU). Some studies have suggested that the
type of anesthesia administered may affect

CRBD. Spinal anesthesia, which is available for
lower urinary tract surgery, may be beneficial for
CRBD due to its long-lasting analgesic effects.
The purpose of the present study was to com-
pare the effectiveness of general and spinal anes-
thesia on postoperative recovery outcomes, such
as the incidence and the severity of CRBD and
opioid consumption after HoLEP. Furthermore,
we investigated the patient-reported quality of
postoperative recovery following the surgery.

METHODS

This single-blinded, prospective cohort study
was approved by the Institutional Review Board of
Jeonbuk National University Hospital (IRB No.
CUH 2018-05-029), and registered with the Clinical
Research Information Service (CRIS, http://cris.
nih.go.kr), number KCT0003530. After obtaining
written informed consent, 50 male patients under-
going elective HOLEP due to BPH were enrolled in
the study. Patients with literacy problems or lan-
guage difficulties, having a history of psychotic dis-
order or drug abuse, with chronic opioid usage for
over 3 months, having severe hepatic or renal
impairment, and a coagulation abnormality were
excluded from this study.

During pre-anesthetic visits, patients were suffi-
ciently explained about the anesthetic plan, includ-
ing type of anesthesia provided (general vs. spinal
anesthesia) by an anesthesiology resident. Patients
were then allocated to either the general or spinal
anesthesia group, considering each patient’s gen-
eral medical condition and their preferred
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anesthetic strategy without randomization. The
patients with a previous history of spinal surgery,
severe degenerative spine, or coagulation abnor-
mality were allocated to general anesthesia group.
The anesthetic techniques were standardized for
both groups. In the general anesthesia group, anes-
thesia was induced with 1.5-2.5 mg/kg propofol
and 0.3-0.8 mg/kg rocuronium, and effect-site con-
centration of 0.5-3.5 ng/mL remifentanil was
administered using a target-controlled infusion
(TCI) pump. The patient’s airway was secured with
a supraglottic airway device (I-gel™, Intersurgical
Ltd., UK). In order to maintain adequate general
anesthesia, 1-4 vol% sevoflurane in 50% oxygen
was adjusted to maintain a noninvasive arterial
pressure within 20% of the pre-anesthetic value
and a bispectral index (BIS) value between 40 and
65. At the end of surgery, the residual neuromuscu-
lar blockage was reversed with 50 pg/kg neostig-
mine and 10 pg/kg glycopyrrolate at the
reappearance of the second twitch response by the
train-of-four monitoring.

For anxiolysis, 1-2-mg Midazolam was given
intravenously to all the patients of spinal anesthe-
sia group. After usual sterilization, the spinal nee-
dle was inserted at L4/5 interspace. Once the
cerebrospinal fluid (CSF) was obtained, 12-mg
0.5% hyperbaric bupivacaine (Marcain® Heavy,
AstraZeneca, Sweden) was used to achieve spinal
anesthesia. If systolic blood pressure decreased
by more than 30% of the pre-anesthetic value or
less than 90 mmHg, 5-10-mg ephedrine was
administered intravenously. During the opera-
tion, 1-mg midazolam was incrementally admin-
istered intravenously when needed to achieve
mild-to-moderate sedation. In both groups,
hemodynamic parameters were monitored and
recorded until the end of operation.

Surgery was performed by single surgeon expe-
rienced in HoLEP. HoLEP was performed using a
26-Fr resectoscopic sheath, 30° telescope. We used
a 45-W holmium laser (Versapulse, Lumenis Ltd.,
Yokneam, Israel) with a power setting of 1.5 J at

30 Hz. At the end of surgery, a three-way, 30-cc
balloon, 20-Fr urethral Foley catheter was
inserted. After HoLEP, the patency of Foley cath-
eter was closely checked by a medical team.

Assessment of Postoperative Recovery Outcomes

The primary outcome of the study was the
incidence of postoperative CRBD for 24 h.
Secondary outcomes, including the severity of
CRBD, development of emergence agitation,
analgesic consumption, and the incidence of
postoperative nausea and vomiting (PONYV),
were also evaluated postoperatively for 24 h.

The development of CRBD was evaluated
using a 3-point scale (1 = comfortable, 2 = uncom-
fortable but bearable, 3 = severely uncomfortable).
Patients with a score of 2 or higher were consid-
ered to have experienced CRBD. The severity of
CRBD was graded using an 11-point scale (0 =
no CRBD, 10 = worst CRBD imaginable).
Moderate to severe CRBD, with a score of 4 or
higher, was treated with 1 pg/kg fentanyl incre-
mentally every 5 min during stay in post-anesthe-
sia care unit (PACU). Similarly, PONV 2 4 was
treated with 4-mg ondansetron as the first-line
and 10-mg metoclopramide as the second-line
antiemetic rescue drug. Meanwhile, emergence
agitation was evaluated using the Aono’s 4-point
scale (1 = calm, 2 = slightly agitated but consol-
able, 3 = moderately agitated and inconsolable, 4
= severely agitated and highly inconsolable),® and
the occurrence of the emergence of agitation was
defined by Aono’s score > 2. All the data were col-
lected postoperatively at 2, 6, and 24 h.

Survey of the Patient-Reported Quality of
Postoperative Recovery

The quality of postoperative recovery was eval-
uated with a validated Korean version of the
Quality of Recovery-40 (QoR-40K) question-
naire.” QoR-40K includes 40 items of five domains
associated with physical comfort, emotional status,
physical independence, psychological support, and
pain. All the items are rated on a 5-point Likert
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scale (1 = none of the time, 2 = some of the time, 3
= usually, 4 = most of the time, and 5 = all of the
time), and, consequently, the global score ranges
from 40 to 200. The patients were requested to
complete the QoR-40K questionnaire for three
times in the ward: the day before surgery (base-
line), 24 h after the end of surgery, and 3 days after
surgery. The evaluation was performed by an inves-
tigator blinded to the group allocation of patients.

Statistical Analysis

The sample size was predetermined by the pro-
portions sample size calculation using SigmaPlot
version 13.0 (Systat Software Inc. USA) based on
the assumption that the incidence of CRBD
would be 70% in the general group and 25% in the
spinal group. A sample size of 23 patients in each
group was estimated to achieve 80% power for the
two groups. Considering the dropout rate of 15%,
the sample size was enlarged to 50 patients. All

data were expressed as the mean value and stan-
dard deviation (SD), median and interquartile
range (IQR), or the number of patients (percent-
age). Patient demographics were analyzed with a
Student’s z-test or Mann—Whitney rank-sum test
after the Shapiro—Wilk test, and the categorical
variables, including the incidence of CRBD, opi-
oid usage, or the incidence of PONYV, were ana-
lyzed by a Chi-square test or Fisher’s exact test.
The QoR-40K score of both groups were ana-
lyzed with two-way repeated measures of ANOVA
(RM ANOVA) and Bonferroni ¢-test for the post
hoc test. A p-value of less than 0.05 (p < 0.05) was
considered significant.

RESULTS

The Consort diagram is shown in Figure 1.
Among the 50 patients who were enrolled, 45
patients (20 in the general anesthesia group and

Assessed for eligibility (n = 54)

Excluded (n = 4)

* Declined to participate (n = 3)

« Cancelled operation (n = 1)

Enrolled (n = 50)

i

Allocated to general anesthesia group (n = 24)

Received allocated intervention (n = 24)

l

Lost to follow-up (n=1)

Discontinued intervention (n = 3)
Severe delirium (n = 1)

Patient refusal (n = 2)

l

Analyzed (n = 20)

Excluded from analysis (n = 0)

FIG. 1 The consort diagram.

¥

Allocated to spinal anesthesia group (n = 26)

Received allocated intervention (n = 26)

l

Discontinued intervention (n=1)

Patient refusal (n = 1)

l

Analyzed (n = 25)

Excluded from analysis (n = 0)
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25 in the spinal anesthesia group) completed the
study, and their data were analyzed. Among the
five patients who were excluded from the study,
one patient, in the general anesthesia group, had
received haloperidol due to the severe emergence
agitation and delirium in PACU. There were no
significant differences in patient characteristics
between the two groups except the duration of
anesthesia (see Table 1).

The spinal anesthesia group exhibited a better
postoperative recovery profile than the general
anesthesia group (see Table 2). The overall inci-
dence of CRBD for 24 h following HoLEP was
80% in the general anesthesia group, which was
significantly higher than in the spinal anesthesia
group (p = 0.017). The severity of CRBD was
also significantly lower in the spinal anesthesia
group compared with the general anesthesia
group at postoperative 2 h and 6 h (p <0.001 and
p = 0.005 respectively). The incidence of emer-
gence agitation during the immediate recovery
phase (at 0-2 h) was significantly higher in the

general anesthesia group compared with the spi-
nal anesthesia group (p = 0.013).

In the general anesthesia group, five patients
(25%) received opioid analgesics in PACU, while
none of the patients received opioid analgesics in
the regional anesthesia group (p = 0.013) (see
Table 3). Furthermore, the cumulative consump-
tion of fentanyl significantly deferred between
the two groups (p = 0.009). Meanwhile, the inci-
dence of PONV did not significantly differ
between the two groups at 2 h, 6 h, and 24 h.

The patients-centered quality of postoperative
recovery evaluated by QoR-40K questionnaire
showed that there was no significant difference
between the two groups by independent compari-
son of the two samples. The global QoR-40K scores
did not significantly differ between the two groups
at baseline on the postoperative day 1 and 3 despite
the scores on the dimension of physical comfort
and emotional status being significantly different
between the two groups at postoperative day 3 (p =
0.044 and p = 0.037 respectively) (see Table 4).

TABLE 1 Patient Demographics and Clinical Features

General Spinal p

Number of patients 20 25
ASA PS (I/1I) 2/18 3/22 1.000
Age (years) 70.8 £7.3 68.9 £ 6.4 0.373
BMI (kg/m2) 24.1+34 24.6 +2.9 0.574
Prostate-specific antigen (ng/mL) 3628 29+23 0.093
Prostate volume (mL) 50.3 £23.4 47.3+20.2 0.182
Hemoglobin (mg/dL)

Preoperative 139+1.3 14.0 £ 1.2 0.548

At postoperative 1st day 13.1+1.3 13.1+1.5 0.624
Surgery time (min) 45.0 (32.0-59.8) 37.0 (26.5-53.5) 0.134
Anesthesia time (min) 75.0 (65.0-87.3) 60.0 (52.5-81.0) 0.044*
Duration of PACU stay (min) 66.5 (60.0-88.8) 60.0 (60.0-79.0) 0.405
Duration of urinary catheterization (day) 3.0 (2.0-5.0) 3.0 (2.0-5.0) 0.416
Duration of hospital stay (days) 3.0 (2.0-5.0) 3.0 (2.0-5.0) 0.437

Values are expressed as numbers, mean + SD or median (25th-75th percentile).

*Mann-Whitney rank-sum test.
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TABLE 2 Postoperative Recovery Outcomes

General Spinal
(n = 20) (n = 25) P
CRBD [n (%)]
0-2h 12 (60%) 1 (4%) <0.001*
2-6h 8 (40%) 9 (36%) 0.973
6-24h 5(25%) 5(20%) 0.731
0-24h 16 (80%) 10 (40%) 0.017*
Severity of CRBD (0-10)
0-2h 3.0 (1.3-4.0) 0.0 (0.0-0.0) <0.001+
2-6h 1.0 (0.0-2.0) 0.0 (0.0-1.0) 0.005%
6-24h 0.0 (0.0-1.0) 0.0 (0.0-1.0) 0.393
Emergence agitation [n (%)]
0-2h 5(25%) 0 (0%) 0.013%
2-6h 4 (20%) 6 (24%) 1.000
6-24h 1(5%) 2 (8%) 1.000
0-24h 5(25%) 6 (24%) 1.000
CRBD = catheter-related bladder discomfort.
Values are expressed as median (25th-75th percentile) or numbers (percentage).
"Chi-square test.
"Mann-Whitney rank-sum test.
*Fishers Exact test.
TABLE 3 Opioid Usage and the Development of PONV in PACU
General Spinal P
Opioid usage [n(%)] 5(25%) 0 (0%) 0.013*
Cumulative fentanyl consumption (pug) 0.0 (0.0-75.0) 0.0 (0.0-0.0) 0.009
PONV [n (%)]
0-2h 1(5%) 1 (4%) 1.000
2-6h 2 (10%) 1 (4%) 0.577
6-24h 2 (10%) 2 (8%) 1.000

PONYV = postoperative nausea and vomiting; PACU = post-anesthesia care unit.

"Fisher’s Exact test.

In the two-way RM ANOVA and Bonferroni
post hoc analysis, the global QoR-40K score on
postoperative day 3 was significantly lower than
that of the preoperative baseline score in the gen-
eral anesthesia group (p = 0.004) (see Figure 2);
however, there was no significant difference

between the two groups. In the two-way RM
ANOVA of each dimension, the emotional sta-
tus score on the postoperative day 3 and postop-
erative day 1 was significantly lower than that of
the preoperative baseline score in the general
anesthesia group (p = 0.014) (see Figure 3a).
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TABLE 4 Quality of Postoperative Recovery by QoR-40K

Range General Spinal P
Preoperative
Global QoR-40K 40-200 181.5(174.3-190.8) 181.0 (165.0-193.0) 0.615
Physical comfort 12-60 57.0 (52.3-60.0) 57.0 (52.0-58.5) 0.636
Emotional status 9-45 41.0 (37.0-43.0) 39.0 (36.0-42.0) 0.232
Physical independence 5-25 21.0 (19.3-24.0) 23.0 (18.0-25.0) 0.853
Psychological support 7-35 29.0 (28.0-33.8) 29.0 (24.5-33.5) 0.558
Pain 7-35 35.0 (33.0-35.0) 35.0 (32.5-35.0) 0.940
Postoperative day 1
Global QoR-40K 40-200 172.0 £ 15.9 170.2 £ 20.4 0.743
Physical comfort 12-60 55.5 (49.3-57.0) 53.0 (50.0-58.5) 0.900
Emotional status 9-45 39.5+4.0 37.4+54 0.169
Physical independence 5-25 18.2+3.8 18.4+49 0.828
Psychological support 7-35 29.0 (28.0-32.5) 29.0 (24.5-33.5) 0.954
Pain 7-35 33.0 (30.0-35.0) 33.0 (31.0-34.5) 0.754
Postoperative day 3
Global QoR-40K 40-200 162.6 £20.3 172.3 +18.3 0.101
Physical comfort 12-60 51.8+6.3 55.0+3.9 0.044*
Emotional status 9-45 36.6 £4.8 39.4+4.0 0.037*
Physical independence 5-25 17.9 £ 4.0 19.2+5.1 0.374
Psychological support 7-35 27.0 (21.3-29.8) 29.0 (22.0-33.5) 0.378
Pain 7-35 32.5(30.3-35.0) 33.0 (31.5-34.5) 0.693

QoR-40K = Korean version of Quality of Recovery-40 questionnaire.

"Students t-test.

However, physical comfort scores did not signifi-
cantly differ (see Figure 3b).

DISCUSSION

The results of the present study suggest that
spinal anesthesia can reduce the incidence of
CRBD by 50% for 24 h following HoLEP, com-
pared with general anesthesia. In spite of various
treatment strategies, including opioids and other
analgesics or anesthetics, and interventions such
as peripheral nerve block to reduce the incidence
and severity of CRBD,*% the reported incidence
of CRBD is as high as 66.7~93.0%.%* In a sys-
temic review and meta-analysis, ketamine and
anticholinergic drugs have demonstrated great

effectiveness in the relief of CRBD.® However,
there have been a few studies suggesting that the
type of anesthesia administered also affects
CRBD. To the best of our knowledge, this is the
first investigation to demonstrate that spinal
anesthesia has a CRBD-reductive effect during
the early postoperative hours compared with gen-
eral anesthesia. Consequently, the authors believe
that spinal anesthesia could be a better alterna-
tive for TUPS in patients who have a high risk of
CRBD. The results of this and the future studies
could help to establish practice guidelines for the
prevention and management of CRBD.
Emergence agitation following anesthesia is
very difficult to control and could lead to safety
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issues for both patient and staff; unexpected post-
operative complications such as wound dehis-
cence or postoperative bleeding increase resource
utilization and potential risk of postoperative
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FIG. 2 Global QoR-40K scores between two
groups. There were no significant differences
between the two groups by two-way RM
ANOVA and Bonferroni post-hoc analysis. “In
general anesthesia group, global QoR-40K on
the postoperative 3rd day was significantly lower
than that of preoperative baseline in the general
anesthesia group (p = 0.004).
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delirium.”!® Urinary catheterization has been
shown to increase the risk of emergence agitation
among the several risk factors.” In the current
study, we also compared the incidence of emer-
gence agitation between general and spinal anes-
thesia groups. As expected, we found that the
long-lasting analgesic effect following spinal
anesthesia also reduced the development of emer-
gence agitation during the immediate recovery
phase compared with the general anesthesia.

The quality of recovery is a postoperative out-
come of complex entity involving physical, physio-
logical, functional, and emotive aspects, and this is
an important factor in terms of patient experience
during the perioperative period. Traditionally,
emphasis on postoperative recovery has been
placed on provider-focused outcomes such as post-
operative complications, survival rate, and mor-
bidity and mortality rates. However, perioperative
care has been recently centered on patient-focused
quality of recovery. QoR-40 questionnaire has
been a useful tool to assess the quality of postop-
erative recovery in patients undergoing surgery
and anesthesia. More specifically, the Korean ver-
sion of QoR-40 (QoR-40K) has been recently

70

60

50

40 -

Physical comfort

30

—8&— General
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FIG. 3 Emotional status and physical comfort score. (a) Emotional status. "Emotional status

score on the postoperative 3rd day was significantly lower than that of preoperative baseline and
postoperative 1st day in the general anesthesia group (p = 0.014). (b) Physical comfort. There was no
significant difference between two groups by two-way RM ANOVA.
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reported to be a valid, reliable, and feasible tool to
be used to evaluate Korean surgical patients.” In
the current study, the scores on the dimensions of
physical comfort and emotional state in the spinal
anesthesia group were significantly higher than
that of the general anesthesia group. These results
suggest that spinal anesthesia may improve the
quality of postoperative recovery in a certain way
despite no differences in global scores between the
two groups.

The effects of anesthesia (general vs. neuraxial
anesthesia) on postoperative recovery are still
inconclusive. Possible advantages of neuraxial
anesthesia include better postoperative analgesia,
reduced opioid requirement, improved pulmonary
function, and preservation of cognitive function
postoperatively compared to general anesthe-
sia.!""* Moreover, a few studies have suggested that
neuraxial anesthesia was associated with reduced
mortality in high-risk patients and reduced medi-
cal resource utilization.'" '* On the other hand, sev-
eral studies have refuted the benefits of neuraxial
anesthesia as there was no significant difference in
postoperative outcomes, including morbidity and
mortality or functional recovery between general
and neuraxial anesthesia in various surgical set-
tings.!>!¢ The other factors affecting postoperative
recovery after TUPS, which include overall assess-
ment of provider- and patient-centered quality of
recovery, could be investigated in the future stud-
ies.'”’® Furthermore, evidence-based consensus
recommendations for the choice of type of anes-
thesia to reduce CRBD could be determined
through the future investigations.

There are limitations to our study. First, the
current study was a prospective cohort study with-
out randomization. Generally, patients tend to
have a strong preference for either general or spi-
nal anesthesia due to preconceptions or previous
experience associated with anesthesia. The authors
assumed that patient-centered quality of recovery
could be influenced by the discrepancy between
the patient’s expectation and the actual anesthesia

provided. Second, we evaluated the quality of
postoperative recovery only during the early recov-
ery phase. The long-term effects of anesthesia
depending on the type provided for HoLEP should
be investigated in the future studies. Third, the cur-
rent study is limited by a small sample size.

CONCLUSION

The results of the current study suggest that
spinal anesthesia appears to have a CRBD-
reductive effect during the early postoperative
hours compared to general anesthesia in patients
who are undergoing HoLEP.

FUNDING

This study was supported by funds from the
Research Institute of Clinical Medicine of Jeonbuk
National University-Biomedical Research Institute
of Jeonbuk National University Hospital, Jeonju,
South Korea.

CONFLICTS OF INTEREST

The authors declare that no conflicts of inter-
est exist.

ETHICAL STATEMENT

The present study protocol was reviewed and
approved by the institutional review board of
Research Institute of Clinical Medicine of Jeonbuk
National University-Biomedical Research Institute
of Jeonbuk National University Hospital, and was
registered at the Clinical Research Information
Service (CRIS, http://cris.nih.go.kr), number
KCT0003530. Informed consent was submitted by
all patients at the time of enrolment.

REFERENCES

1. EredicsK, Wachabauer D, Rothlin F, Madersbacher
S, Schauer I. Reoperation rates and mortality after
transurethral and open prostatectomy in a long-
term nationwide analysis: Have we improved over
a decade? Urology 2018;118:152-7. https://doi.
org/10.1016/j.urology.2018.04.032

J Mens Health Vol 16(SP1):e25-e34; 20 May 2020.
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2020 A Ram Doo et al.

e33


http://cris.nih.go.kr
https://doi.org/10.1016/j.urology.2018.04.032
https://doi.org/10.1016/j.urology.2018.04.032

The quality of postoperative recovery

. Shin YS, Park JK. Changes in surgical strategy for
patients with benign prostatic hyperplasia: 12-year
single-center experience. Korean J Urol 2011;52:
189-93. https://doi.org/10.4111/kju.2011.52.3.189

. Kim M, Shin YS. It’s time to take advantage of
robotic-assisted simple prostatectomy in large
benign prostatic hyperplasia. World J Mens
Health 2019;37:374-5. https://doi.org/10.5534/
wjmh.180106

. Xiaoqiang L, Xuerong Z, Juan L, et al. Efficacy of
pudendal nerve block for alleviation of catheter-re-
lated bladder discomfort in male patients undergo-
ing lower urinary tract surgeries: A randomized,
controlled, double-blind trial. Medicine (Baltimore)
2017;96:8932. https://doi.org/10.1097/MD.000000
0000008932

. Kim HC, Hong WP, Lim YJ, Park HP. The effect
of sevoflurane versus desflurane on postoperative
catheter-related bladder discomfort in patients
undergoing transurethral excision of a bladder
tumour: A randomized controlled trial. Can J
Anaesth 2016;63:596-602. https://doi.org/10.
1007/s12630-016-0600-7

. Aono J, Ueda W, Mamiya K, Takimoto E,
Manabe M. Greater incidence of delirium during
recovery from sevoflurane anesthesia in preschool
boys. Anesthesiology 1997;87:1298-300. https://
doi.org/10.1097/00000542-199712000-00006

. Lee JH, Kim D, Seo D, Son JS, Kim DC. Validity
and reliability of the korean version of the quality
of recovery-40 questionnaire. Korean J Anesthesiol
2018;71:467-75. https://doi.org/10.4097/kja.d.18.
27188

. Hu B, Li C, Pan M, et al. Strategies for the pre-
vention of catheter-related bladder discomfort:
A prisma-compliant systematic review and
meta-analysis of randomized controlled trials.
Medicine (Baltimore) 2016;95:¢4859. https://doi.
org/10.1097/MD.0000000000004859

. Fields A, Huang J, Schroeder D, Sprung J,
Weingarten T. Agitation in adults in the post-an-
aesthesia care unit after general anaesthesia. Br J
Anaesth  2018;121:1052-8.  https://doi.org/10.
1016/j.bja.2018.07.017

10.

11.

12.

13.

14.

15.

16.

17.

18.

Lepouse C, Lautner CA, Liu L, Gomis P, Leon A.
Emergence delirium in adults in the post-anaesthe-
sia care unit. Br J Anaesth 2006;96:747-53. https:/
doi.org/10.1093/bja/ael094

Smith LM, Cozowicz C, Uda Y, et al. Neuraxial
and combined neuraxial/general anesthesia
compared to general anesthesia for major trun-
cal and lower limb surgery: A systematic review
and meta-analysis. Anesth Analg 2017;125:
1931-45. https://doi.org/10.1213/ANE.0000000
000002069

Curatolo M. Regional anesthesia in pain manage-
ment. Curr Opin Anaesthesiol 2016;29:614-19.
https://doi.org/10.1097/ACO.0000000000000353
Mason SE, Noel-Storr A, Ritchie CW. The impact
of general and regional anesthesia on the incidence
of post-operative cognitive dysfunction and post-op-
erative delirium: A systematic review with meta-anal-
ysis. J Alzheimers Dis 2010;22(Suppl 3):67-79.
https://doi.org/10.3233/JAD-2010-101086

Guay J, Choi PT, Suresh S, Albert N, Kopp S,
Pace NL. Neuraxial anesthesia for the prevention
of postoperative mortality and major morbidity:
An overview of cochrane systematic reviews.
Anesth Analg 2014;119:716-25. https://doi.
org/10.1213/ANE.0000000000000339

Carlock KD, Hildebrandt KR, Konda SR, Egol
KA. The use of regional anaesthesia for surgical
intervention has minimal effect on functional out-
comes following fracture nonunion repair. Injury
2019;50:671-5.

Broos PP, Stokmans RA, Cuypers PW, Egol KA.
Effects of anesthesia type on perioperative out-
come after endovascular aneurysm repair. J
Endovasc Ther 2015;22:770-7. https://doi.
org/10.1016/5.injury.2019.01.013

Shin YS, Doo AR. Managing postoperative cathe-
ter-related bladder discomfort. J Anesth 2019;33:347.
https://doi.org/10.1007/s00540-019-02619-3

Shin YS, Doo AR. Park HJ. The novel method to
reduce catheter-related bladder discomfort after
transurethral prostate surgery. World J Mens
Health 2020;38:137-8. https://doi.org/10.5534/
wjmh.190069

J Mens Health Vol 16(SP1):e25-e34; 20 May 2020.
This article is distributed under the terms of the Creative Commons Attribution-Non
Commercial 4.0 International License. ©2020 A Ram Doo et al.

e34


https://doi.org/10.4111/kju.2011.52.3.189
https://doi.org/10.5534/wjmh.180106
https://doi.org/10.5534/wjmh.180106
https://doi.org/10.1097/MD.000000​0000008932
https://doi.org/10.1097/MD.000000​0000008932
https://doi.org/10.​1007/s12630-016-0600-7
https://doi.org/10.​1007/s12630-016-0600-7
https://doi.org/10.1097/00000542-199712000-00006
https://doi.org/10.1097/00000542-199712000-00006
https://doi.org/10.4097/kja.d.18.​27188
https://doi.org/10.4097/kja.d.18.​27188
https://doi.org/10.1097/MD.0000000000004859
https://doi.org/10.1097/MD.0000000000004859
https://doi.org/10.​1016/​j.bja.2018.07.017
https://doi.org/10.​1016/​j.bja.2018.07.017
https://doi.org/10.1093/bja/ael094
https://doi.org/10.1093/bja/ael094
https://doi.org/10.1213/ANE.0000000​000002069
https://doi.org/10.1213/ANE.0000000​000002069
https://doi.org/10.1097/ACO.0000000000000353
https://doi.org/10.3233/JAD-2010-101086
https://doi.org/10.1213/ANE.0000000000000339
https://doi.org/10.1213/ANE.0000000000000339
https://doi.org/10.1016/j.injury.2019.01.013
https://doi.org/10.1016/j.injury.2019.01.013
https://doi.org/10.1007/s00540-019-02619-3
https://doi.org/10.5534/wjmh.190069
https://doi.org/10.5534/wjmh.190069

