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[ Abstract | Objective To evaluate the effect of combined acupuncture anesthesia on the risk of postoperative

urinary retention (POUR) in patients after anal surgery based on real-world data, so as to provide evidence-based basis for
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optimal anesthesia method for anal surgery. Methods The data of patients undergoing anal surgery from Jan. 1, 2012 to Dec.
31, 2018 were retrospectively collected from the electronic medical records (EMR) system of Shuguang Hospital, Shanghai
University of Traditional Chinese Medicine. The information of gender, age, length of hospital stay, anesthesia method and
International Classification of Diseases, Ninth Revision, Clinical Modification Volume 3 (ICD-9-CM3) codes were extracted.
Ascertainment of POUR was based on the medical order of indwelled catheterization and the charge of catheter. For cases with
intraoperative anesthesia change, final anesthesia method was recorded. Results A total of 11 440 patients undergoing anorectal
surgery were enrolled with an age of 39 (32, 51) years and a male to female ratio of 1.94 : 1. Among them, 6 083 cases (53.2%)
were treated with combined acupuncture anesthesia, 3 392 cases (29.7%) with posterior perineal nerve block anesthesia, 1 420
(12.4%) cases with intravenous anesthesia, 408 (3.6%) cases with local anesthesia, 65 (0.6%) cases with spinal anesthesia, 46
(0.4%) cases with general anesthesia, and 26 (0.2%) cases with other anesthesia methods. The incidence of POUR was 3.5% (395
cases). Univariate logistic regression analysis showed that age =60 years (odds ratio [OR] =1.76, 95% confidence interval [ CI]
1.36-2.27, P<<0.001) and female (OR=1.36, 95% CI 1.11-1.67, P=0.003) were risk factors for POUR in patients undergoing
anal surgery. Multivariate logistic regression analysis showed that compared with combined acupuncture anesthesia, posterior
perineal nerve block anesthesia, intravenous anesthesia and spinal anesthesia were significantly associated with increased risk
of POUR (posterior perineal nerve block anesthesia: OR=1.42, 95% CI 1.13-1.78, P=0.002; intravenous anesthesia: OR=
1.48, 95% CI 1.10-1.99, P=0.009; spinal anesthesia: OR=2.75, 95% CI 1.09-6.93, P=0.032). Multivariate logistic regression
analysis was performed after adjusting for gender, age and disease diagnosis, and showed the similar results (posterior perineal
nerve block anesthesia: adjusted OR=1.33, 95% CI 1.06-1.67, P=0.014; intravenous anesthesia: adjusted OR=1.43, 95% CI
1.06-1.92, P=0.019; and spinal anesthesia: adjusted OR=4.93, 95% CI 1.92-12.67, P=0.001). Subgroup analysis showed that
compared with posterior perineal nerve block anesthesia, combined acupuncture anesthesia could reduce the risk of POUR by
41% in female patients (OR=0.59, 95% CI 0.42-0.84, P=0.003) and 30% in patients <60 years (OR=0.70, 95% CI 0.54-
0.90, P=0.006). Conclusion Age =60 years and female sex are risk factors of POUR in patients undergoing anal surgery.
Combined acupuncture anesthesia is helpful to reduce the risk of POUR after anal surgery.
[ Key words | anal surgery; combined acupuncture anesthesia; postoperative urinary retention; real-world study
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Tab1 Comparison of demographic and clinical characteristics of patients undergoing anal surgery
with different anesthetic methods
Variable Combineq acupuncture  Posterior peri.neal nerve Intrgvenous Local anesthesia
anesthesia N=6 083  block anesthesia N=3 392 anesthesia N=1 420 N=408
Gender, 1 (%)

Male 4072 (66.9) 2 190 (64.6) 931 (65.6) 242 (59.3)
Female 2011 (33.1) 1202 (35.4) 489 (34.4) 166 (40.7)
Agelyear, M (Q,, Op) 39 (31, 50) 40 (32, 52) 39 (32,51) 42 (32,57)

Diagnosis, 1 (%)
Anal fistula 2700 (44.4) 1210 (35.7) 560 (39.4) 78 (19.1)
Hemorrhoids 3152 (51.8) 1959 (57.8) 793 (55.8) 248 (60.8)
Anal fissure 2 (0.0) 6(0.2) 1(0.1) 1(0.2)
Perianal abscess 137 (2.3) 167 (4.9) 47 (3.3) 57 (14.0)
Other perianal lesions 92 (1.5) 50 (1.5) 19 (1.3) 24 (5.9)
Catheterization, 7 (%)
No 5904 (97.1) 3252 (95.9) 1359 (95.7) 399 (97.8)
Yes 179 (2.9) 140 (4.1) 61 (4.3) 9(2.2)
Hospital stay/d, M (Q,, Q) 6.0 (4.0, 7.0) 6.5(4.5,9.0) 6.5(4.5,9.0) 4.0 (1.5, 6.0)
Variable Splnajlv a:zssthesm Gener?\} irzegthesm Othe]i] ieztélodsa Statistic P value
Gender, 1 (%) 1=40.5 <0.001
Male 61 (93.8) 37 (80.4) 17 (65.4)
Female 4(6.2) 9 (19.6) 9 (34.6)
Agelyear, M (O,, Op) 36 (28, 42) 34 (29, 49) 3733, 51) H=345 <0.001
Diagnosis, 7 (%) 1 =434.1 <0.001
Anal fistula 49 (75.4) 22 (47.8) 9 (34.6)
Hemorrhoids 3 (4.6) 16 (34.8) 13 (50.0)
Anal fissure 0 0 0
Perianal abscess 8 (12.3) 3(6.5) 2(7.7)
Other perianal lesions 5(7.7) 5(10.9) 2(7.7)
Catheterization, 1 (%) 2=19.0 0.005
No 60 (92.3) 45 (97.8) 26 (100.0)
Yes 5(7.7) 1(2.2) 0
Hospital stay/d, M (Q,, Op) 7.5 (5.0, 11.0) 7.0 (5.0, 9.0) 5.8(5.0,7.0) H=327.0 <0.001

*: Other methods included ganglion block and surface topical anesthesia. M (Q,, O,): Median (lower quartile, upper quartile).
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Tab 2 Univariate logistic regression analysis of risk factors of postoperative urinary retention in patients undergoing anal surgery

n (%)

Variable Total N=11440  No catheterization N=11 045  Catheterization N=395 OR (95% CI) P value
Agelyear

<60 10 026 (87.6) 9708 (87.9) 318 (80.5) Reference

=60 1414 (12.4) 1337 (12.1) 77 (19.5) 1.76 (1.36,2.27)  <0.001
Gender

Male 7 550 (66.0) 7317 (66.2) 233 (59.0) Reference

Female 3 890 (34.0) 3728 (33.8) 162 (41.0) 1.36 (1.11, 1.67) 0.003

OR: Odds ratio; CI: Confidence interval.
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Tab 3 Multivariate logistic regression analysis of risk factors of postoperative urinary retention in patients undergoing

anal surgery with different anesthetic methods

Anesthetic method N Catheterization, Crude Crude Adjusted Adjusted
n (%) OR(95% CI)  Pvalue  OR(95% CI)* P value’
Combined acupuncture anesthesia 6 083 179 (2.9) Reference Reference
Posterior perineal nerve block anesthesia 3 392 140 (4.1) 1.42 (1.13, 1.78) 0.002  1.33 (1.06, 1.67) 0.014
Intravenous anesthesia 1420 61 (4.3) 1.48 (1.10,1.99)  0.009 1.43(1.06, 1.92) 0.019
Local anesthesia 408 9(2.2) 0.74 (0.38, 1.46)  0.392 0.64 (0.32,1.27) 0.199
Spinal anesthesia 65 5(7.7) 2.75(1.09,6.93) 0.032 4.93(1.92,12.67) 0.001
General anesthesia 46 1(2.2) 0.73 (0.10,5.35)  0.759 0.86 (0.12, 6.34) 0.883

*: The adjusted variables included gender, age and disease diagnosis. OR: Odds ratio; CI: Confidence interval.
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Tab 4 Subgroup analysis of the risk of postoperative urinary retention for patients with combined acupuncture

anesthesia compared with posterior perineal nerve block anesthesia

Subgroup Anesthetic method N Catheterization, n (%) OR (95% CI) P value

Male Posterior perineal nerve block anesthesia 2190 73 (3.3) Reference

Combined acupuncture anesthesia 4072 111 (2.7) 0.81 (0.60, 1.10) 0.175
Female Posterior perineal nerve block anesthesia 1202 67 (5.6) Reference

Combined acupuncture anesthesia 2011 68 (3.4) 0.59 (0.42, 0.84) 0.003
Age<<60 years Posterior perineal nerve block anesthesia 2947 110 (3.7) Reference

Combined acupuncture anesthesia 5379 142 (2.6) 0.70 (0.54, 0.90) 0.006
Age=60 years Posterior perineal nerve block anesthesia 445 30 (6.7) Reference

Combined acupuncture anesthesia 704 37(5.3) 0.77 (0.47, 1.25) 0.296

OR: Odds ratio; CI: Confidence interval.
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