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Purpose: This study was performed to analyze the predictors that might contribute to urinary retention following semi-
closed hemorrhoidectomy under spinal anesthesia.
Methods: This retrospective study enrolled 2,176 consecutive patients with symptomatic grade III to IV hemorrhoids who 
underwent semiclosed hemorrhoidectomy between September 2018 and September 2019. 
Results: Among the 2,176 patients, 1,878 (86.3%) had no postoperative urinary retention, whereas 298 (13.7%) developed 
urinary retention after hemorrhoidectomy. The percentage of males was significantly higher in the retention group than in 
the non-retention group (60.4% vs. 48.1%; P = 0.001). The risk of urinary retention was 1.52-fold higher in males than in 
females (95% confidence interval [CI], 1.13–2.04; P = 0.005), 1.62-fold higher in old age (95% CI, 1.14–2.28; P = 0.006), and 
1.37-fold higher with high body mass index (BMI) (95% CI, 1.04–1.81; P = 0.025). Patients with ≥ 4 resected hemorrhoids 
had a higher odds ratio (OR) of 1.46 (95% CI, 1.12–1.89; P = 0.005) than patients with < 4 resected hemorrhoids. Among 
the supplementary medication, patients who used analgesics had a higher OR of 2.06 (95% CI, 1.57–2.68; P = 0.001) than 
those who did not. 
Conclusion: Male sex, age, high BMI, number of resected hemorrhoids, and supplementary analgesics are independent risk 
factors for urinary retention after semiclosed hemorrhoidectomy.
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INTRODUCTION

Postoperative urinary retention is a complication that poses diffi-
culties for both patients and colorectal surgeons. Its incidence 
ranges from 1% to 52%, and it is the most common complication 
of anorectal surgery [1-3]. Among various anal surgeries, conven-
tional hemorrhoidectomy has a higher incidence of urinary reten-
tion than fistulectomy and lateral sphincterotomy [1]. Although 
the incidence of urinary retention has decreased in stapled hemor-
rhoidectomy, it still shows a high incidence of over 15% [4]. The 

exact etiology of urinary retention after hemorrhoidectomy re-
mains unclear. However, some studies have shown that bladder 
overdistension may lead to a reduction in the contractile function 
of the detrusor muscle as well as chronic impairment of bladder 
emptying or atony [5]. Urinary retention is known to have multi-
ple risk factors. The type of anesthesia [6, 7], postoperative pain [1], 
use of analgesics and opiates [8], volume of intravenous fluid [9], 
age [10], sex [11], and concomitant disease [12] have all been asso-
ciated with the development of postoperative urinary retention.

Semiclosed hemorrhoidectomy is widely used in Korea and Ja-
pan to reduce postoperative pain, lower the risk of postoperative 
bleeding, and shorten the time required for the epithelization of 
the denuded anal canal [13]. Postoperative pain is an important 
contributing factor to urinary retention. Semiclosed hemorrhoid-
ectomy that entails less postoperative pain may have a positive ef-
fect on urinary retention, but no research to date has evaluated 
this. Among anorectal diseases, hemorrhoids are the most com-
mon, and almost all hemorrhoidectomies are performed under 
spinal anesthesia. Therefore, it is essential to investigate the cause 
of urinary retention after hemorrhoidectomy. This study aimed to 

Received: Apr 27, 2021 • Revised: Jun 3, 2021 • Accepted: Jun 5, 2021
Correspondence to: Seok Gyu Song 
Department of Surgery, Seoul Songdo Hospital, 72 Dasan-ro, Jung-gu, Seoul 
04597, Korea
Tel: +82-2-2250-7368, Fax: +82-2-2233-8528 
E-mail: vishnujin84@gmail.com
ORCID: https://orcid.org/0000-0001-6393-081X 

© 2022 The Korean Society of Coloproctology
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-
Commercial License (https://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

http://crossmark.crossref.org/dialog/?doi=10.3393/ac.2021.00304.0043&domain=pdf&date_stamp=2022-02-28


Annals of

Coloproctology

www.coloproctol.org

Predictors of postoperative urinary retention after semiclosed hemorrhoidectomy

Hong Yoon Jeong, et al.

54

analyze the predictors that might contribute to urinary retention 
following semiclosed hemorrhoidectomy under spinal anesthesia.

METHODS

This study was approved by the Institutional Review Board of 
Seoul Songdo Hospital (No. 2020-011). The requirement for in-
formed consent of patients was waived because of the retrospec-
tive nature of the study. This retrospective study enrolled a total of 
2,176 consecutive patients with symptomatic grade III to IV hem-
orrhoids who underwent semiclosed hemorrhoidectomy between 
September 2018 and September 2019. All surgeries were per-
formed under spinal anesthesia using bupivacaine by 5 colorectal 
surgeons with more than 5 years of experience. Benign comorbid 
diseases such as anal fistula and anal fissure and patients with in-
flammatory bowel disease were excluded. Demographic data, 
medical history, and surgical and follow-up details of the patients 
were recorded. Patients with a history of alcoholism included 
those who consumed alcohol at least once a week, and patients 
with a smoking history included all current smokers. Due to the 
characteristics of surgery for benign diseases, the underlying dis-
eases including hypertension and diabetes mellitus were operated 
in a well-controlled state. All patients underwent anal manometry 
for the evaluation of anorectal physiology and for the measure-
ment of maximal resting pressure (MRP) and maximal squeezing 
pressure (MSP). Patients were divided into 84 mmHg for MRP, 
and 150 mmHg for MSP according to the highest normal range. 
In addition, anal ultrasonography was performed to check for 
concomitant disease. The volume of intravenous fluid adminis-
tered during operation did not exceed 500 mL. For postoperative 
pain control, patient-controlled analgesia consisting of nefopam 
and pethidine was used. All patients were discharged from the 
hospital on postoperative day 2 and were admitted to the outpa-
tient clinic 1 week postoperatively. In the outpatient clinic, the pa-
tients were orally administered analgesics for supplementary an-
algesia, when necessary, and orally administered laxative agents 
for constipation. 

Urinary retention was defined as a case in which more than 300 
mL of urine remained in the bladder, as determined using ultra-
sound performed after self-urination, and required the insertion 
of a Foley catheter or Nelaton catheter. We performed bladder ul-
trasound scans in all patients who could not urinate or had a sen-
sation of urinary retention. Moreover, the patients were encour-
aged to take a sitz bath twice a day after surgery. The patients were 
divided into the retention group and the non-retention group ac-
cording to the development of postoperative urinary retention. 
Patient demographics, physiological results, and operative find-
ings were compared between the 2 groups. The risk factors for the 
development of urinary retention after semiclosed hemorrhoid-
ectomy were analyzed. 

Categorical variables are reported as numbers and percentages, 
and continuous variables are reported as means and standard de-

viations. Significant differences between the types of bleeding 
were determined using the chi-square tests and the independent 
2-sample t-tests. Odds ratios (ORs) and 95% confidence intervals 
(CIs) were estimated via logistic regression to determine the 
strength of association between the factors and urinary retention; 
the P-values of < 0.05 were considered statistically significant. All 
statistical analyses were performed using IBM SPSS Statistics for 
Windows ver. 22.0 (IBM Corp., Armonk, NY, USA).

RESULTS

Among the 2,176 patients included in the study, 1,878 (86.3%) 
had no postoperative urinary retention, whereas 298 (13.7%) de-
veloped urinary retention after hemorrhoidectomy. Patient de-
mographics are summarized in Table 1. The percentage of males 
was significantly higher in the retention group than in the non-
retention group (60.4% vs. 48.1%, P= 0.001). Significant differ-
ences were also observed between the retention and non-reten-
tion groups in age (53.23± 13.76 years vs. 47.71± 14.30 years, P=  
0.001) and body mass index (BMI; 24.51± 2.88 vs. 23.71± 3.52 
kg/m2, P= 0.001). In particular, the proportion of elderly patients 
aged ≥ 65 years (20.8% vs. 14.0%) and overweight patients with a 
BMI of ≥ 20 kg/m2 (44.0% vs. 32.1%) was higher in the retention 
group than in the non-retention group. However, no significant 
differences were found between the retention and non-retention 
groups in the main symptom, drinking history, and smoking his-
tory. The incidence of hypertension (28.2% vs. 18.2%, P= 0.001) 
was significantly higher in the retention group than in the non-
retention group. Other than that, there was no difference between 
the 2 groups in the past medical history. The retention group had 
a significantly higher percentage of 4 or more than 4 resected 
hemorrhoids (43.0% vs. 34.7%, P= 0.006) and an American Soci-
ety of Anesthesiologists (ASA) physical status (PS) classification 
of II or III (43.6% vs. 30.7%, P = 0.001). The use of analgesics 
(40.9% vs. 26.8%, P = 0.001) in supplementary medication was 
significantly difference in retention group (Table 1).

The laboratory test and anal manometry results are summarized 
in Table 2. The retention and non-retention groups differed in the 
proportion of patients with an MSP of ≥ 150 mmHg (52.3% vs. 
44.4%, P= 0.010) in the anal manometry result. However, no dif-
ference was observed in the laboratory results and MRP between 
the 2 groups (Table 2). 

Predictors of postoperative urinary retention
Table 3 shows the predictors for urinary retention after semi-
closed hemorrhoidectomy. Univariate analysis showed that male 
sex, age, BMI, hypertension, high MSP, number of resected hem-
orrhoids, ASA PS classification II to III, and supplementary anal-
gesics were significant risk factors for postoperative urinary reten-
tion. Results from the multivariate analysis showed that male sex, 
age, BMI, number of resected hemorrhoids, and supplementary 
analgesics were independent risk factors for postoperative urinary 
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retention. The risk of urinary retention was 1.52-fold higher in 
males than in females (95% CI, 1.13–2.04; P= 0.005), 1.62-fold 

higher in old age (95% CI, 1.14–2.28; P = 0.006), and 1.37-fold 
higher in high BMI (95% CI, 1.04–1.81; P= 0.025). Patients with 
4 or more than 4 resected hemorrhoids had a higher OR of 1.46 
(95% CI, 1.12–1.89; P= 0.005) than did patients with less than 4 
resected hemorrhoids. Among the supplementary medication, 
patients who used analgesics had a higher OR of 2.06 (95% CI, 
1.57–2.68; P= 0.001) than those who did not. However, no signifi-
cant differences were found in the risk of urinary retention be-
tween patients with hypertension, high MSP, and ASA PS classifi-
cation II to III (Table 3).

DISCUSSION

This retrospective study evaluated the predictors for postoperative 
urinary retention in patients who had undergone semiclosed 
hemorrhoidectomy. The reported incidence of urinary retention 
after anorectal surgery ranges from 1% to 52% [1-3, 14]. We 
found that the male sex, age, BMI, number of resected hemor-
rhoids, and supplementary analgesics were independent risk fac-
tors for postoperative urinary retention. Moreover, compared to 
the non-retention group, the retention group had a more signifi-
cant hypertension, high MSP, and ASA PS classification II to III. 
The overall urinary retention rate of 13.7% determined in this 
study was within the reported range. The incidence of urinary re-
tention differs according to the type of operation, type of anesthe-
sia, exclusion criteria, and definition of urinary retention. In par-
ticular, the incidence is higher after hemorrhoidectomy. Zaheer et 
al. [1] reported that urinary retention developed in 16% of pa-
tients undergoing anorectal surgery. They also reported that the 

Table 1. Patients’ demographics

Demographic Non-retention Retention P-value

No. of patients 1,878 298

Male sex 904 (48.1) 180 (60.4) 0.001

Age (yr) 47.71 ± 14.30 53.23 ± 13.76 0.001

   ≥ 65 262 (14.0) 62 (20.8)

   < 65 1,616 (86.0) 236 (79.2)

Body mass index (kg/m2) 23.71 ± 3.52 24.51 ± 2.88 0.001

   ≥ 20 602 (32.1) 131 (44.0)

   < 20 1,276 (67.9) 167 (56.0)

Main symptom 0.514

   Anal prolapse 1,015 (54.0) 176 (59.1)

   Anal bleeding 609 (32.4) 90 (30.2)

   Anal pain 242 (12.9) 30 (10.1)

   Itching 5 (0.3) 1 (0.3)

   Discharge 7 (0.4) 1 (0.3)

Drinking history 932 (49.6) 142 (47.7) 0.534

Smoking history 370 (19.7) 63 (21.1) 0.585

Past medical history 

   Hypertension 342 (18.2) 84 (28.2) 0.001

   Diabetes mellitus 91 (4.8) 19 (6.4) 0.256

   Cardiovascular disease 42 (2.2) 9 (3.0) 0.408

   BPH, incidence rate in male 55/904 (6.1) 15/180 (8.3) 0.074

   Fatty liver 59 (3.1) 5 (1.7) 0.198

Defecation time (min) 0.306

   < 5 721 (38.4) 124 (41.6)

   ≥ 5 1,157 (61.6) 174 (58.4)

Hemorrhoid grade 0.165

   III 1,344 (71.6) 225 (75.5)

   IV 534 (28.4) 73 (24.5)

No. of resected hemorrhoids 0.006

   ≥ 4 651 (34.7) 128 (43.0)

   < 4 1,227 (65.3) 170 (57.0)

ASA PS classification 0.001

   I 1,302 (69.3) 168 (56.4)

   II–III 576 (30.7) 130 (43.6)

Supplementary medication 

   Analgesics 503 (26.8) 122 (40.9) 0.001

   Laxative agent 319 (17.0) 63 (21.1) 0.085

Values are presented as number (%) or mean ± standard deviation. 
BPH, benign prostatic hyperplasia; ASA, American Society of Anesthesiologists; 
PS, physical status. 

Table 2. Laboratory test and anal manometry results

Variable
Non-retention 

(n = 1,878)
Retention 
(n = 298)

P-value

Serum blood urea nitrogen 
(mg/dL)

13.21 (10.6–15.4) 13.84 (11.5–16.2) 0.244

   ≥ 20 94 (5.0) 10 (3.4)

   < 20 1,784 (95.0) 288 (96.6)

Serum creatinine (mg/dL) 0.77 (0.6–0.9) 0.81 (0.7–0.9) 0.091

   ≥ 1 129 (6.9) 29 (9.7)

   < 1 1,749 (93.1) 269 (90.3)

Maximal resting pressure 
(mmHg)

75.74 ± 11.94 75.33 ± 12.27 0.572

   ≥ 84 493 (26.3) 83 (27.9)

   < 84 1,385 (73.7) 215 (72.1)

Maximal squeezing pressure 
(mmHg)

151.20 ± 57.28 149.53 ± 59.63 0.010

   ≥ 150 833 (44.4) 156 (52.3)

   < 150 1,045 (55.6) 142 (47.7)

Values are presented as median (interquartile range), number (%), or mean ±  
standard deviation.
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incidence was 4% after lateral sphincterotomy and 2% after fistu-
lotomy, but 34% after hemorrhoidectomy. To reduce urinary re-
tention, our hospital employs measures such as oral analgesia, hot 
pack application, and ambulation for patients who cannot void 6 
hours after undergoing hemorrhoidectomy. In addition, we limit 
intravenous fluid administration to < 500 mL during operation as 
part of fluid restriction. Under spinal anesthesia, a large volume of 
intravenous fluid can cause irreversible detrusor muscle dysfunc-
tion because of impaired bladder sensation and inhibition of the 
bladder reflex [15]. Bailey and Ferguson [2] reported a reduction 

in postoperative urinary retention from 15% to 4% in patients for 
whom both intravenous and oral fluids were restricted. The above 
efforts have lowered the incidence of urinary retention after hem-
orrhoidectomy.

The definition of postoperative urinary retention is controver-
sial. In previous studies, urinary retention was defined as the need 
for catheterization within 24 hours after the surgery [4, 16]. In our 
study, urinary retention was defined based on the need for cathe-
terization as well as postvoid residual urine evaluation. Bladder 
ultrasound scan is a simple, noninvasive, and cost-effective 

Table 3. Predictors of urinary retention after semiclosed hemorrhoidectomy

Variable
Univariate analysis Multivariate analysis

OR (95% CI) P-value OR (95% CI) P-value

Male sex 1.64 (1.28–2.11) 0.001 1.52 (1.13–2.04) 0.005

Age, ≥ 65 yr 1.62 (1.19–2.21) 0.002 1.62 (1.14–2.28) 0.006

Body mass index, ≥ 20 kg/m2 1.66 (1.30–2.13) 0.001 1.37 (1.04–1.81) 0.025

Drinking history 0.92 (0.72–1.18) 0.526

Smoking history 1.09 (0.81–1.48) 0.563

Past medical history

   Hypertension 1.76 (1.34–2.33) 0.001 1.11 (0.77–1.60) 0.570

   Diabetes mellitus 1.34 (0.80–2.23) 0.264

   Cardiovascular disease 1.36 (0.66–2.83) 0.408

   Benign prostatic hyperplasia 1.76 (0.98–3.15) 0.059

   Fatty liver 0.53 (0.21–1.32) 0.172

Defecation time, ≥ 5 min 0.87 (0.68–1.12 0.290

Hemorrhoid grade

   III 1

   IV 0.82 (0.62–1.08) 0.160

Laboratory result

   Blood urea nitrogen, ≥ 20 mg/dL 0.66 (0.34–1.28) 0.218

   Serum creatinine, ≥ 1 mg/dL 1.46 (0.96–2.23) 0.078

Physiological results

   MRP, ≥ 84 mmHg 1.09 (0.83–1.43) 0.561

   MSP, ≥ 150 mmHg 1.38 (1.08–1.76) 0.010 1.10 (0.83–1.45) 0.501

No. of resected hemorrhoids

   < 4 1

   ≥ 4 1.42 (1.11–1.82) 0.006 1.46 (1.12–1.89) 0.005

ASA PS classification

   I 1

   II–III 1.75 (1.36–2.24) 0.001 1.29 (0.95–1.76) 0.101

Supplementary medication

   Analgesics 1.90 (1.47–2.44) 0.001 2.06 (1.57–2.68) 0.001

   Laxative agent 1.31 (0.97–1.77) 0.081

OR, odds ratio; CI, confidence interval; MRP, maximal resting pressure; MSP, maximal squeezing pressure; ASA, American Society of Anesthesiologists; PS, physical sta-
tus.
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method to measure the volume of urine within the bladder. To 
date, there is no consensus on the cutoff volume to define urinary 
retention. Several studies have defined urinary retention as a 
postvoid residual urine volume greater than 150 mL or 200 mL 
[17, 18]. The American Urological Association has recommended 
considering a value greater than 300 mL as urinary retention. The 
present study used this criterion to define urinary retention [19].

The cause of urinary retention after hemorrhoidectomy remains 
unclear. However, previous studies have suggested that bladder 
outlet obstruction or inhibited bladder contraction is the cause of 
retention [20, 21]. Barone and Cummings [20] suggested that re-
tention following anorectal surgery is due to bladder outlet ob-
struction. Sympathetic nerve discharge causes catecholamine re-
lease and alpha adrenergic-mediated contraction of the bladder 
neck, resulting in functional obstruction of the bladder outlet. 
Our analysis showed that the male sex was an independent risk 
factor for urinary retention. However, previous studies have re-
ported conflicting findings. While some studies reported that 
male sex was a risk factor [1, 22], another study reported that fe-
male sex was a risk factor [20]. Furthermore, other studies re-
ported no statistical difference in the incidence of urinary reten-
tion between the sexes [14, 23, 24]. Naturally, male sex is a risk 
factor because 53% of urinary retention is caused by benign pros-
tatic hyperplasia (BPH) [25]. Interestingly, urinary retention is 
quite common among patients with BPH, but the difference is not 
statistically significant. This could be because BPH is the most 
common cause of obstructive urinary retention [25]. In our re-
sults, the incidence rate of BPH in men (8.3% vs. 6.1%, P = 0.074) 
was higher in the retention group. The reason for these results is 
that most of the patients with BPH included in this study were on 
alpha-blockers. In addition, urinary retention was significantly 
higher in patients with hypertension. A previous study also re-
ported that the use of beta-blockers was associated with an in-
creased risk of postoperative urinary retention [26]. Although an 
analysis of drugs administered for hypertension was not con-
ducted in this study, the use of beta-blockers among patients with 
hypertension might account for this result. 

Pompeius [21] suggested that inhibition of the detrusor muscle 
is a result of a reflex involving the afferent fibers of the pudendal 
nerve and efferent pelvic sympathetic nerves. Perianal pain and 
overdistention of the bladder trigger this reflex. Toyonaga et al. 
[16] suggested that urinary retention may be related to the degree 
of pain. Our data showed that urinary retention was frequently 
observed in patients who underwent the removal of more hemor-
rhoid piles. Removing multiple hemorrhoid piles would have 
widened the wound and increased the postoperative pain. Al-
though the evaluation of postoperative pain in this study was lim-
ited, the number of resected hemorrhoids and supplementary an-
algesics indirectly showed that pain was the cause of urinary re-
tention. In particular, 2.06-fold more urinary retention occurred 
in patients who used supplemental analgesics, suggesting that 
postoperative pain is a risk factor for urinary retention. We used 

semiclosed hemorrhoidectomy to reduce postoperative pain, and 
this was one of the reasons for the lower incidence of urinary re-
tention in our study than in other studies. 

Our study also showed that old age is an independent risk factor 
for urinary retention. Studies have reported that detrusor func-
tion deteriorates progressively and that bladder sensation declines 
with advancing age [27]. Furthermore, the elderly may be more 
susceptible to the negative urodynamic effects of anesthetic agents 
because many of these drugs have a prolonged duration of action 
in them [16]. Therefore, in elderly patients, proper pain control 
will be useful in reducing postoperative urinary retention. Some 
studies have suggested that diabetes mellitus is also a risk factor 
for urinary retention. Approximately 25% to 60% of men and 
women with diabetes mellitus will develop diabetic cystopathy, 
which can lead to detrusor underactivity and urinary retention 
[28]. In our study, patients with diabetes mellitus as a comorbidity 
experienced more urinary retention, but the difference was not 
statistically significant. Nevertheless, this finding has limited ap-
plicability because of the dearth of investigations on the preva-
lence of urinary retention in patients with diabetes mellitus. 

The prevalence of urinary retention is high among patients with 
morbid obesity, ranging from 32% to 66% [29]. Several factors, 
such as increased intra-abdominal pressure, stress on the pelvic 
floor, and neuromuscular dysfunction of the genitourinary tract, 
have been proposed to be important [30]. Although there are no 
studies on the incidence of urinary retention after hemorrhoidec-
tomy in patients with obesity, the incidence is considered to be 
similar. Moreover, BMI and waist circumference have all been 
positively associated with prostate volume in multiple study pop-
ulations [31]. We found that high BMI was an independent risk 
factor for urinary retention after hemorrhoidectomy. Owing to 
the characteristics of East Asian races, there were few patients 
with severe obesity. Therefore, the high BMI standard was set to 
≥ 20 kg/m2. For a greater number of patients, the analysis based 
on a higher BMI is expected to obtain a higher OR. 

A limitation of this study is the use of a cross-sectional, retro-
spective, and non-randomized analysis. Moreover, as our institu-
tion is a specialized colorectal hospital, the diagnosis of BPH was 
based only on medical history. In a future study, we intend to 
measure and compare prostate size with urinary retention for 
quantitative evaluation of BPH. Another limitation is the lack of 
data on postoperative pain. Several previous studies have reported 
that postoperative urinary retention is closely associated with 
postoperative pain score [32]. In our data, there were no recorded 
pain scores immediately after surgery and when admitted to the 
outpatients clinic, so it was not included in this analysis. In future 
studies, it is necessary to analyze the postoperative pain. However, 
as an indirect indicator of pain, the use of supplemental analgesics 
and the number of resected hemorrhoids reflected postoperative 
pain in this study. The strength of this study is that all patients un-
derwent semiclosed hemorrhoidectomy under spinal anesthesia. 
In addition, experienced surgeons and more than 2,000 patients 
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were included in this study. Our findings also highlight the need 
for further research on treatment methods that can reduce uri-
nary retention after hemorrhoidectomy.

In conclusion, male sex, age, BMI, hypertension, high MSP, 
number of resected hemorrhoids, ASA PS classification II to III, 
and supplementary analgesics are predictors for urinary retention. 
In particular, male sex, age, high BMI, number of resected hem-
orrhoids, and supplementary analgesics are independent risk fac-
tors for urinary retention after semiclosed hemorrhoidectomy. 
Therefore, surgeons should always be mindful of urinary reten-
tion after hemorrhoidectomy when performing surgery in pa-
tients with these predictors.
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