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Abstract
Background  Postoperative urinary retention (POUR) is a common complication characterized by fullness of the 
bladder without the ability to urinate. Its etiology in proctology surgery is multifactorial. This study aimed to identify 
the risk factors for POUR after radical surgery for anal fistula.

Methods  We retrospectively reviewed the clinical records of 511 patients who underwent radical surgery for anal 
fistula at the China-Japan Friendship Hospital from August 2022 to December 2023. Risk factors for POUR were 
analyzed by means of binary logistic regression analyses.

Results  POUR occurred in 57 patients (11.2%) within 48 h post-surgery, and males were predominantly affected 
(84.4%). Independent risk factors included a history of urological disease (OR = 6.048; p < 0.001), incisions at position 1 
(OR = 2.228; p = 0.046), high anal fistula (OR = 4.768; p < 0.001), VAS score ≥ 7 (OR = 2.805; p = 0.010), and GAD-7 score ≥ 5 
(OR = 2.405; P = 0.024).

Conclusion  POUR is a significant complication post-radical surgery for anal fistula, particularly among patients 
with urological disease, high anal fistula, and incisions at position 1. Surgeons should pay more attention to surgical 
methods for high anal fistulas and fistulas in the anterior rectum, and monitor postoperative bladder volume in high-
risk patients. Enhanced postoperative pain and anxiety management can reduce the incidence of POUR and prevent 
long-term bladder damage.
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Introduction
Postoperative urinary retention (POUR) is defined as the 
inability to void urine despite a full bladder post-surgery, 
often leading to increased residual urine volume and dis-
comfort [1]. Anal fistula refers to an abnormal connec-
tion between the anorectum and the perianal skin, and 
typically results from infection in the anal crypts (80-
90%).  Radical surgery remains the mainstay treatment 
[2], but POUR is a frequent complication with varying 
reported incidences (1-52%) due to different definitions 
and methodologie [3, 4]. However, the etiology of POUR 
in proctology surgery remains unclear. Previous stud-
ies have indicated that various factors, such as sex [5, 
6], age [7, 8], history of previous illness [4, 8–11], surgi-
cal method [12], anesthesia method [8, 13, 14], surgical 
duration [15, 16], intraoperative fluid volume [3, 17], and 
postoperative pain, could be risk factors for POUR. Com-
plex benign proctology surgeries usually require longer 
operative times and more complex operations, increasing 
the risk of bladder overfilling and overstretching of the 
forced urethral muscles [3]. Intraoperative stimulation of 
the anal sphincter can also affect the associated nerves, 
leading to urinary retention. Moreover, a variety of post-
operative factors, such as perianal pain, anal packing dis-
comfort, anxiety, and bladder overdistension, influence 
the associated muscles and nerves that lead to POUR. 
POUR can impose significant physical, emotional, and 
financial burdens on patients. The aim of this study was 
to determine the risk factors for POUR after radical sur-
gery for anal fistula under general anesthesia. The results 
of this study can be used to identify strategies for its 
prevention and management to reduce the incidence of 
POUR and avoid irreversible damage caused by persis-
tent bladder overdistension to improve patient satisfac-
tion with surgery.

Materials and methods
Ethical approval for this study (2022-KY-121-2) was 
provided by the Ethical Committee of the China-Japan 
Friendship Hospital on 15 July 2022.

Study design
This was a retrospective analysis study on patients with 
anal fistula managed at China-Japan Friendship Hospital 
from August 2022 to December 2023.

Inclusion and exclusion criteria
We retrospectively analyzed patients’ clinical records. All 
patients who underwent radical surgery for anal fistula 
under general anesthesia were included irrespective of 
age.

The exclusion criteria were as follows: (1) patients 
whose clinical records were missing substantial data; 
(2) patients who were diagnosed with serious systemic 

illnesses or malignant tumors; (3) patients who were 
diagnosed with mental illness psychiatric or behavioral 
disorders; (4) patients who were diagnosed with inflam-
matory bowel disease, radiation enteritis or tuberculous 
anal fistula; (5) patients who had suspicious anorectal 
masses that prevented the completion of surgery.

Surgical procedures
Patients were required to fast and abstain from drink-
ing for more than 6 h before surgery and were advised to 
empty their bladders. All surgeries were performed after 
the injection of fentanyl hydrochloride and application of 
propofol cream for general anesthesia.

Patients with low anal fistulas were treated with direct 
incisions. The specific surgical operation involved the use 
of a probe from the external orifice and the internal ori-
fice of the anal fistula near the anal sinus along the probe 
via a one-time incision.

Patients with high anal fistulas were treated with a 
loose combined cutting seton (LCCS). The specific sur-
gical operations were as follows. The probe was inserted 
from the external orifice of the fistula, fistula was cut 
on the basis of its extension, and a finger or hemostatic 
forceps was used to bluntly separate the fistula from the 
trauma along the direction of the fistula to the rectum. 
The probe from the internal orifice was passed upward 
through the fistula via curved hemostatic forceps guided 
by fingers to stretch into the enteric cavity, and finally, 
to the top of the fistula. A silk thread seton was ligated 
between the highest spot of each fistula and the internal 
orifice (a cutting seton), and was tied firmly. A complex 
anal fistula was hung between the various incisions on 
the silk thread to keep the incision drainage open (a loose 
draining seton) [18].

At the end of the surgery, the anus was packed with 
hemostatic gauze, and compression was applied to slow 
the bleeding.

Postoperative care
In the ward, all patients were given intravenous analge-
sics (flurbiprofen injection, 100  mg, QD) and oral anal-
gesics (loxoprofen, 60  mg, PRN). Patients were dressed 
daily postoperatively. Before discharge, patients were 
required to perform at least one independent urination 
and defecation.

If the patient was unable to urinate or had incomplete 
urination, the nurse advised him or her to use warm com-
press and medicated sitz bath. If these measures failed 
and the swollen bladder could be palpated by the physi-
cian, catheterization was performed. For each patient 
who underwent catheterization, the urine volume typi-
cally ranged from 400 to 600 ml. If the volume exceeded 
600  ml, we clipped the catheter and left it in place to 
avoid an impact on the patient’s vital signs. In this study, 
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POUR was defined as the need for catheterization within 
48 h after surgery. This definition is similar to that used 
in prior studies [6] and is practical because of its simplic-
ity and expediency.

Data collection
The following details were documented from the 
patients’ clinical records: (1) Preoperative variables: sex, 
age, body mass index (BMI), duration of disease, prior 
history of diabetes, hypertension, urological diseases, 
neurological diseases, proctology surgery history, smok-
ing history, and drinking history; (2) Intraoperative vari-
ables included the duration of surgery, intraoperative 
fluid volume, number of surgical incisions, number of 
quadrants involved, location of surgical incisions (twelve 
equal clockwise markings in the lithotomy position were 
used to divide the perineum into 12 parts), whether the 
primary surgery was combined with other proctology 
surgeries, and the numbers of cutting setons and loose 
draining setons recorded for patients with a high anal 
fistula; (3) Postoperative variables included: postopera-
tive pain visual analogue scale (VAS) score, postopera-
tive generalized anxiety disorder-7 (GAD-7) score, the 
presence of urinary tract infection, and length of hospital 
stay.

Statistical analysis
The Shapiro‒Wilk test was used to assess the normality 
of the distribution of continuous data. Continuous nor-
mally distributed data are expressed as the mean and 
standard deviation (SD), and nonnormally distributed 
data are expressed as the median and interquartile range 
(IQR) and were evaluated with rank-sum tests. Categori-
cal data are described as the percentage (%) of cases and 

were evaluated by means of the chi-square test. Odds 
ratios (ORs) and 95% confidence intervals (CIs) derived 
from binary logistic regression analysis were used to 
assess risk factors for POUR. After univariate analysis of 
all potential risk factors, those with a P value < 0.05 were 
identified as significant risk factors and included in the 
multifactorial binary logistic regression analysis. A back-
ward elimination strategy was used to achieve the most 
suitable model to estimate the adjusted relative risks with 
the final multivariable model. Differences were consid-
ered significant when P < 0.05. All the statistical analyses 
were performed with SPSS (version 25.0, IBM, Inc., Chi-
cago, Illinois, USA).

Results
In this study, of 511 patients, 57 (11.2%) developed 
POUR. The average age of the patients was 39.79 ± 11.99 
years, 85.5% were male, and 14.5% were female.

Characteristics of the participants: A previous history of 
urological disease is more prevalent among POUR patients
The preoperative clinical records revealed no difference 
in the sex ratio between the POUR group and the non-
POUR group (males: 91.2% vs. 84.4%, P = 0.194). The 
average age in the POUR group was higher than that in 
the non-POUR group (44.79 ± 13.7 vs. 39.17 ± 11.624, 
P = 0.002). There were no differences between the POUR 
and non-POUR groups in terms of BMI, history of dia-
betes, hypertension, neuropsychiatric diseases, proctol-
ogy surgery history, smoking history, drinking history, 
or duration of disease. However, a higher proportion 
of patients in the POUR group had a history of uro-
logical disease (22.8% vs. 5.5%, P < 0.001). This finding 
revealed that only age and history of urological disease 

Table 1  Basic and clinical characteristics of the participants
Variable non-POUR group (n = 454) POUR group (n = 57) x2 P value

Sex, n (%)
Male 385 (84.8) 52 (91.2) 1.689 0.194
Female 69 (15.2) 5 (8.8)
Age (years, IQR, mean±SD) 37 (31,45) 44.79±13.74 -3.118 0.002
BMI (kg/m2, IQR) 25.26 (23.17,28.06) 25.51 (23.15,26.70) -0.586 0.558
<24 kg/m2, n (%) 150 (33.0) 18 (31.6) 0.049 0.825
≥24 kg/m2, n (%) 304 (67.0) 39 (68.4)
Diabetes, n (%) 23 (5.1) 4 (7.0) 0.094 0.759
Hypertension, n (%) 62 (13.7) 12 (21.1) 2.237 0.135
Urological diseases, n (%) * 25 (5.5) 13 (22.8) 19.578 < 0.001
Neurological diseases, n (%) 15 (3.3) 3 (5.3) 0.141 0.708
Proctology surgery history, n (%) 140 (34.4) 21 (40.4) 0.726 0.394
Smoking history, n (%) 120 (26.5) 21 (36.8) 2.678 0.102
Drinking history, n (%) 124 (27.4) 19 (33.3) 0.872 0.350
Duration of disease (months, IQR) 5 (1,18) 6 (2,36) -1.812 0.070
* Urological diseases (n) including benign prostatic hypertrophy (20), urinary tract infection within the last six months (11), kidney stones (2), ureteral calculi (3), 
postoperative bladder cancer (3), postoperative prostate cancer (1), postoperative kidney cancer (1).
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significantly differed according to the preoperative data. 
(Table 1)

Surgical approaches: the complexity of surgery is 
associated with POUR
According to the intraoperative clinical records, the dura-
tion of surgery [22.8% vs. 59.9%, P < 0.001], intraoperative 
fluid volume [57.4% vs. 87.8%, P < 0.001], number of sur-
gical incisions [3 (1, 4) vs. 1 (1, 3), P < 0.001], and number 
of quadrants [3 (1, 3) vs. 1 (1, 2), P < 0.001] involved were 
significantly greater in the POUR group. Interestingly, 
the proportion of patients with incisions at positions 1, 3 
and 9 was significantly higher in the POUR group than in 
the non-POUR group (30.4% vs. 18.8%, P = 0.045; 60.7% 
vs. 30.8%, P < 0.001; 53.6% vs. 26.7%, P < 0.001). The pro-
portion of patients with high anal fistula was higher in 
the POUR group than in the non-POUR group (77.2% vs. 
44.3%, P < 0.001); among patients with high anal fistula, 
differences in the number of cutting setons [3 (0.25,3) 
vs. 0 (0,2), P < 0.001] and loose draining setons [2 (0,3.75) 
vs. 0 (0,2), P < 0.001] between the POUR and non-POUR 
groups were also significant. In conclusion, the duration 
of surgery, the intraoperative fluid volume, and the com-
plexity of the surgery were associated with POUR. More-
over, the location of the surgical incisions also had an 
important effect on the occurrence of POUR. (Table 2)

Postoperative variables: POUR patients have higher VAS 
and GAD-7 scores
According to the postoperative clinical records, the aver-
age VAS score [8 (6,9) vs. 6 (5,8), P < 0.001] and GAD-7 
score [4 (1,7) vs. 1 (0,4), P = 0.001] were higher in the 
POUR group than in the non-POUR group, and the aver-
age length of hospital stay was also significantly longer for 
patients in the POUR group [8 (5.5,12.5) days vs. 5 (3,7) 
days, P < 0.001]. However, there was no significant differ-
ence in the incidence of urinary tract infections (8.0% vs. 
3.4%, P = 0.251) between the two groups. Postoperative 
pain and anxiety were more likely to cause POUR, and 
POUR could prolong patients’ hospital stays. (Table 3)

Univariate and multivariate logistic regression analysis 
findings
The univariate analysis results were similar to those of 
previous studies
In the univariate analysis, the following were significant 
risk factors were for POUR following radical surgery 
for anal fistula: age (OR = 1.036, 95% CI = 1.014–1.057; 
P = 0.001), neurological disease (OR = 5.070, 95% 
CI = 2.423–10.611; P < 0.001), duration of disease 
(OR = 1.008, 95% CI = 1.002–1.013; P = 0.005), dura-
tion of surgery (OR = 2.590, 95% CI = 1.786–3.756; 
P < 0.001), intraoperative fluid volume (OR = 2.946, 95% 
CI = 1.815–4.780; P < 0.001), number of surgical incisions 

Table 2  Intraoperative variables of the participants
Variable non-POUR group (n = 454) POUR group (n = 57) x2 P value

Duration of surgery (hours, IQR, mean±SD) 0.40 (0.26,0.6925) 0.81 ± 0.45 -5.411 < 0.001
<0.5 h, n (%) 272 (59.9) 13 (22.8) 28.266 < 0.001
≥0.5 h, n (%) 182 (40.1) 44 (77.2)
Intraoperative fluid volume (mL, IQR) 500 (300,500) 500 (500,1000) -5.021 < 0.001
<500 mL, n (%) 337 (87.8) 31 (57.4) 32.483 < 0.001
≥500 mL, n (%) 47 (12.2) 23 (42.6)
Number of surgical incisions (IQR) 1 (1,3) 3 (1,4) -4.799 < 0.001
Number of quadrants involved (IQR) 1 (1,2) 3 (1,3) -4.527 < 0.001
Incisions at position 1, n (%) 74 (18.8) 17 (30.4) 4.031 0.045
Incisions at position 2, n (%) 27 (6.9) 5 (8.9) 0.080 0.778
Incisions at position 3, n (%) 121 (30.8) 34 (60.7) 19.419 < 0.001
Incisions at position 4, n (%) 8 (2.0) 3 (5.4) 1.086 0.297
Incisions at position 5, n (%) 75 (19.1) 9 (16.1) 0.292 0.589
Incisions at position 6, n (%) 213 (54.2) 37 (66.1) 2.800 0.094
Incisions at position 7, n (%) 57 (14.5) 11 (19.6) 1.007 0.316
Incisions at position 8, n (%) 4 (1.0) 0 (0.0) 0.000 1.000
Incisions at position 9, n (%) 105 (26.7) 30 (53.6) 16.810 < 0.001
Incisions at position 10, n (%) 8 (2.0) 1 (11.1) 0.000 1.000
Incisions at position 11, n (%) 54 (13.7) 13 (23.2) 3.465 0.063
Incisions at position 12, n (%) 31 (7.9) 6 (10.7) 0.211 0.646
High anal fistula, n (%) 201 (44.3) 44 (77.2) 21.990 < 0.001
Cutting seton (IQR) 0 (0,2) 3 (0.25,3) -4.609 < 0.001
Loose draining seton (IQR) 0 (0,2) 2 (0,3.75) -4.633 < 0.001
Combined surgeries, n (%) 190 (42.0) 24 (42.1) 0.000 0.992
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(OR = 1.482, 95% CI = 1.253–1.752; P < 0.001), number of 
involved quadrants (OR = 1.797, 95% CI = 1.399–2.308; 
P < 0.001), incisions at position 1 (OR = 1.879, 95% 
CI = 1.008–3.504; P = 0.047), incisions at position 3 
(OR = 3.474, 95% CI = 1.950–6.189; P < 0.001), incisions at 
position 9 (OR = 3.165, 95% CI = 1.789-5.600; P < 0.001), 
high anal fistula (OR = 4.260, 95% CI = 2.233–8.127; 
P < 0.001), number of cutting setons (OR = 1.505, 95% 

CI = 1.252–1.809; P < 0.001) and number of loose draining 
setons (OR = 1.400, 95% CI = 1.197–1.636; P < 0.001), VAS 
score ≥ 7 (OR = 4.072, 95% CI = 2.094–7.917; P < 0.001), 
and GAD-7 score ≥ 5 (OR = 2.741, 95% CI = 1.481–5.072; 
P = 0.001). (Table 4).

Table 3  Postoperative variables of the participants
Variable non-POUR group (n = 454) POUR group (n = 57) x2 P value

VAS score (IQR) 6 (5,8) 8 (6,9) -4.142 < 0.001
<7, n (%) 202 (58.2) 13 (25.5) 19.169 < 0.001
≥7, n (%) 145 (41.8) 38 (74.5)
GAD-7 score (IQR) 1 (0,4) 4 (1,7) -3.227 0.001
<5, n (%) 278 (79.7) 30 (58.8) 10.904 0.001
≥5, n (%) 71 (20.3) 21 (41.2)
Urinary tract infection, n (%) 12 (3.4) 4 (8.0) 1.316 0.251
Length of hospital stay (days, IQR) 5 (3,7) 8 (5.5,12.5) -5.384 < 0.001

Table 4  Univariate logistic regression analysis for risk factors for POUR following radical surgery for anal fistula
Variable OR (95% CI) P value
Sex, male 0.537 (0.207–1.391) 0.200
Age 1.036 (1.014–1.057) 0.001
BMI, ≥24 kg/m2 1.069 (0.592–1.932) 0.825
Diabetes 1.414 (0.471–4.246) 0.537
Hypertension 1.686 (0.845–3.364) 0.138
Urological diseases 5.070 (2.423–10.611) < 0.001
Neurological diseases 1.626 (0.456–5.798) 0.454
Proctology surgery history 1.292 (0.716–2.332) 0.395
Smoking history 1.614 (0.906–2.875) 0.104
Drinking history 1.323 (0.734–2.382) 0.352
Duration of disease 1.008 (1.002–1.013) 0.005
Duration of surgery, ≥0.5 h 2.590 (1.786–3.756) < 0.001
Intraoperative fluid volume, ≥500 mL 2.946 (1.815–4.780) < 0.001
Number of surgical incisions 1.482 (1.253–1.752) < 0.001
Number of quadrants involved 1.797 (1.399–2.308) < 0.001
Combined surgeries 1.003 (0.574–1.752) 0.992
Incisions at position 1 1.879 (1.008–3.504) 0.047
Incisions at position 2 1.329 (0.490–3.606) 0.577
Incisions at position 3 3.474 (1.950–6.189) < 0.001
Incisions at position 4 2.724 (0.701–10.588) 0.148
Incisions at position 5 0.812 (0.381–1.730) 0.589
Incisions at position 6 1.646 (0.914–2.962) 0.097
Incisions at position 7 1.441 (0.704–2.950) 0.318
Incisions at position 8 0.000 (0.000-/) 0.999
Incisions at position 9 3.165 (1.789-5.600) < 0.001
Incisions at position 10 0.875 (0.107–7.131) 0.901
Incisions at position 11 1.898 (0.958–3.760) 0.066
Incisions at position 12 1.401 (0.557–3.526) 0.474
High anal fistula 4.260 (2.233–8.127) < 0.001
Cutting seton 1.505 (1.252–1.809) < 0.001
Loose draining seton 1.400 (1.197–1.636) < 0.001
VAS score, ≥7 4.072 (2.094–7.917) < 0.001
GAD-7 score, ≥5 2.741 (1.481–5.072) 0.001
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Uncommon independent risk factors: postoperative anxiety 
and incisions at position 1
In the multivariate analysis, urological disease 
(OR = 6.048, 95% CI = 2.329–15.706; P < 0.001), inci-
sions at position 1 (OR = 2.228, 95% CI = 1.015–4.893; 
P = 0.046), the presence of high anal fistula (OR = 4.768, 
95% CI = 2.100-10.822; P < 0.001), a VAS score ≥ 7 
(OR = 2.805, 95% CI = 1.282–6.138; P = 0.010), and a 
GAD-7 score ≥ 5 (OR = 2.405, 95% CI = 1.123–5.148; 
P = 0.024) were found to be independent risk factors for 
urinary retention following radical surgery for anal fis-
tula. (Table 5)

Discussion
POUR is a significant complication of post-radical sur-
gery for anal fistula, which can impose significant physi-
cal, emotional, and financial burdens on patients. The 
multifactorial nature of urinary retention makes it a 
challenging issue to address following proctology surger-
ies [19]. This study confirms the multifactorial nature of 
POUR, with the key risk factors being a urological dis-
ease history, high anal fistula, incision location, post-
operative pain and anxiety. On the basis of the results 
obtained in this study, surgeons can target the prevention 
and monitoring of POUR in high-risk patients to reduce 
the incidence of POUR and improve patient satisfaction 
with surgery. Possible mechanisms of POUR and relevant 
recommendations for surgeons have been illustrated on 
the basis of previous literature and clinical experience. 
The specifics are as follows.

Possible mechanisms and risk factors
The bladder is regulated by both sympathetic and para-
sympathetic nerve fibers. Activation of the parasym-
pathetic nerves causes the detrusor muscle to contract 
and the muscles of the bladder neck to relax, allowing 
the bladder to empty smoothly; conversely, sympathetic 
nerve activation prevents urination through the opposite 
mechanism [8]. Previous studies have suggested that the 
underlying pathological mechanisms of urinary reten-
tion can be categorized into two main types: mechanical 
obstruction at the bladder outlet and inhibition of detru-
sor muscle contraction [20, 21]. Moreover, the urethral 
and anal sphincters are part of the pelvic muscles and are 
innervated by common nerves. Stimulation of the anal 

canal decreases detrusor contraction pressure, thereby 
increasing bladder capacity [22]. In addition, anesthesia 
and analgesia may also cause bladder tone receptors to 
become less responsive to filling stimuli, leading to over-
filling of the bladder [8, 23]. Thus, POUR following radi-
cal surgery for anal fistula may involve multiple factors.

Mechanistic analysis and management strategies
Incision location
In the current study, we identified the presence of inci-
sions at position 1 as a new independent risk factor. Anal 
sphincter function and voiding function depend on the 
integrity of the pelvic autonomic plexus and muscles. 
Incisions on the anterior side of the anus are closer to the 
urethral anatomy, which means that damage to the mus-
cles and connective tissues near the urethra can occur 
more easily. Surgical management of an anal fistula near 
position 1 may result in movement of the inferior hypo-
gastric plexus, leading to injury, which is a combination 
of the sympathetic and parasympathetic nerves. Injury 
to parasympathetic splanchnic nerves may result in uri-
nary dysfunction. However, the axons of the nerves are 
not destroyed during surgery, allowing most patients to 
recover normal bladder function after a period [24, 25]. 
Therefore, when patients have a fistula at position 1 or 
have an affliction on the anterior side of the anorectum 
that requires surgical treatment, surgeons are advised to 
pay more attention to the surgical technique, avoiding 
large tears in the anal sphincter that could damage the 
nerves and lead to further postoperative complications.

Urological disease history
Similar to previous studies [9, 26], this study identified 
a history of urological diseases as an independent risk 
factor for POUR following radical surgery for anal fis-
tula. Chang [11] identified benign prostatic hyperpla-
sia (BPH) as a risk factor for POUR after elective spine 
surgery. Patients with urological diseases may experi-
ence slower recovery of bladder function postoperatively. 
BPH is a urologic condition that is particularly common 
among middle-aged and older male patients. Among the 
cases reviewed in this study, 66% of patients with a his-
tory of urologic disease had BPH. A subset of patients 
were diagnosed with BPH when they underwent a uri-
nary ultrasound after developing POUR. BPH can cause 
mechanical urethral obstruction to some extent, increas-
ing the likelihood of postoperative urination difficulties.

For clinicians, it is crucial to thoroughly inquire about 
the patient’s history of urological diseases or abnormal 
urination before surgery. For patients with urological 
diseases, monitoring postoperative bladder capacity is 
essential. If recurrent urinary retention occurs or if symp-
toms of difficulty urinating or discomfort persist after 

Table 5  Multivariate logistic stepwise regression analysis of risk 
factors for POUR following radical surgery for anal fistula
Variable OR (95% CI) P value
Urological diseases 6.048 (2.329–15.706) < 0.001
Incisions at position 1 2.228 (1.015–4.893) 0.046
High anal fistula 4.768 (2.100-10.822) < 0.001
VAS score, ≥7 2.805 (1.282–6.138) 0.010
GAD-7 score, ≥5 2.405 (1.123–5.148) 0.024
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discharge, timely consultation with a urologist for further 
examination and systematic treatment is recommended.

Type of fistula
Multivariate analysis indicated that patients with a high 
anal fistula were more likely to experience POUR. Previ-
ous studies on POUR following anal fistula surgery have 
rarely analyzed fistula classification as a factor. This may 
be due to the low incidence of high anal fistulas and the 
low success rate of surgery, making data collection and 
analysis challenging.

The causes of POUR due to high anal fistulae are com-
plex. (1) High anal fistulas involve a larger infection range 
around the anus and are more complex than low anal 
fistulas. This increased complexity is accompanied by 
increases in the number of surgical incisions, involving 
the perianal quadrant, as is the risk of nerve and blood 
vessel damage. (2) Seton management for high anal fis-
tulas is strongly recommended in China [27], and the 
efficacy rate is up to 90% [28]. Owing to the seton, more 
hemostatic gauze is packed inside the anus of patients 
postoperatively to prevent bleeding. And, seton stimula-
tion can cause involuntary spasm of the anal sphincter, 
potentially leading to more intense pain. Compaction 
with the anal canal and pain stimulation can excite the 
sympathetic nerves, inhibiting detrusor muscle contrac-
tion while tightening the IUS, making it difficult to expel 
urine. (3) For patients with complex high anal fistulas, 
doctors may advise a residue-free diet or enteral nutri-
tion fluids to reduced frequency of defecation, along 
with intravenous rehydration, which may cause patients 
to produce a large amount of urine. (4) Owing to pain 
or intravenous rehydration effects, patient mobility may 
be limited, preventing affected patients from standing or 
walking. However, many patients are uncomfortable with 
urinating in bed or are reluctant to urinate in a shared 
hospital room, which can eventually result in overdisten-
sion of the bladder and a decrease in the contractility of 
the bladder muscles, thereby leading to POUR.

According to the above analysis, there are important 
considerations for clinicians. During the perioperative 
period, the intravenous fluid volume of high anal fistulas 
should be restricted to avoid excessive fluid administra-
tion, leading to overstretching of the bladder [3, 17, 29]. 
Additionally, early standing can help patients urinate 
more easily [30, 31], but patients with severe complex 
high anal fistulas should not be forced to stand or move 
excessively to avoid increasing spasms of the anal sphinc-
ter, leading to intensified postoperative pain or bleed-
ing. Most importantly, doctors should advise patients to 
undergo surgery as early as possible to avoid an increase 
in the extent of anal fistula infection, which can lead to 
further complications.

Postoperative pain
The region surrounding the anus is richly innervated, 
making patients particularly sensitive to pain follow-
ing proctology surgery. Anal fistula, an infection-related 
disease, is more prone to postoperative inflammatory 
responses and edema. Inflammation, edema, friction 
from dressing changes, and stimulation from packing 
materials in the anal canal can all lead to persistent severe 
perianal pain. The patients in this study reported that 
perianal pain worsened during urination, often leading 
to interrupted urination due to perianal pain and subse-
quently developing a fear of urination due to the antici-
pation of pain. Research by Toyonaga [3] has indicated 
that postoperative pain is an independent risk factor for 
POUR after surgery to treat benign proctology disease, 
and prophylactic analgesia can reduce the incidence of 
POUR. Pain not only inhibits the initiation of the mictu-
rition reflex [31] but also, since the nerves affecting the 
anus originate from the pudendal nerve and the muscles 
in the anal area are closely related to those in the urethral 
area, anal pain can lead to spasms of the urethral sphinc-
ter and pelvic floor [32], thereby causing difficulty urinat-
ing and eventually leading to urinary retention.

Since pain is a risk factor for POUR, the choice of post-
operative analgesic medication is very important. Some 
studies [8, 33] suggest that the use of epidural analgesia, 
long-acting local anesthetics, and systemic analgesics of 
high doses of opioid medications may weaken the blad-
der reflex, increasing the likelihood of urinary retention. 
Therefore, such an analgesic approach should be avoided. 
Instead, a multimodal approach combining short-acting 
local anesthetics and nonsteroidal anti-inflammatory 
drugs should be used to minimize the dosage while 
achieving optimal pain relief.

Postoperative anxiety
This study identified a GAD-7 score ≥ 5, which has 
rarely been studied, as an independent risk factor for 
POUR. Anxiety can affect the normal function of pel-
vic floor muscles, causing them to be in a continuous 
state of contraction and leading to difficulty urinating. 
Persistent nervous tension might lead to autonomic 
dysfunction, resulting in POUR. In animal studies, 
adrenocorticotropin-releasing factor (CRF) recep-
tor expression was upregulated in Barrington’s study of 
stress-exposed male rats. CRF contributes to the stress 
response by stimulating the release of ACTH, which 
has an inhibitory effect on the urination pathway, from 
the pituitary gland [34, 35]. Tammela [9] suggested that 
anxiety is a cause of POUR. Moreover, a study by Jing 
on benign gynecological surgeries [36] suggested that 
patients with mild preoperative anxiety had a 4.226-fold 
greater incidence of POUR than patients without anxi-
ety, and patients with moderate to severe preoperative 
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anxiety had a 5.698-fold greater incidence of POUR. 
Hence, postoperative assessment of patients’ anxiety 
should be performed. When a patient’s anxiety affects 
quality of life and recovery, psychological counseling or 
psychiatric treatment should be provided if necessary.

Sex differences
Sex-related differences in POUR are controversial. Some 
studies [5, 6] have suggested that males are more prone to 
urinary retention than females are, whereas other stud-
ies [30, 37, 38] have reported no significant difference in 
the incidence of POUR between sexes; however, Toyo-
naga’s study [3] identified female sex as an independent 
risk factor for POUR. According to the data reviewed 
in this study, there was no significant difference in the 
sex ratio between the POUR group and the non-POUR 
group. Anatomically, the male pelvic plexus is closer to 
the lower end of the rectum and longer than the female 
pelvic plexus is, which may increase the risk of traction 
injury during surgery [24, 39]. Additionally, common 
conditions in middle-aged and older men, such as BPH, 
may increase their susceptibility to POUR. However, in 
our clinical observations, approximately 20% of male 
patients (especially older men) refused catheterization 
in favor of oral medication (alpha-adrenergic antago-
nists such as tamsulosin) when experiencing significant 
symptoms of urinary retention, whereas only a very small 
number of female patients were unwilling to undergo 
catheterization, making them more likely to be defined 
as having POUR. The combined effects of these sex dif-
ferences might explain why no sex-based differences in 
POUR incidence were observed in the present study.

Strengths and limitations
This was a cross-sectional, retrospective, nonrandom-
ized study. First, the generalizability of the results may be 
limited because of the single-center nature and the speci-
ficity of the surgical approach. Second, VAS and GAD-7 
scores were recorded on the basis of patient recall during 
telephone follow-up, which may have introduced recall 
bias. Third, the past medical history data collected were 
based on the patient-reported history, and the definition 
of POUR was not validated with objective examinations 
such as ultrasound, which may have led to an underes-
timation of the incidence of POUR. Fourth, the study 
did not account for women’s greater acceptance of cath-
eterization, which may have affected the study findings. 
Future research should explore: (1) specific urological 
conditions contributing to POUR and develop tailored 
preventive strategies; (2) advanced surgical approaches 
for anterior anal fistulas and high anal fistulas to avoid 
damage to nerves and sphincters; and (3) the mecha-
nism by which pain and anxiety contribute to POUR. 
An advantage of this study lies in the availability of data 

from many patients with high anal fistulas. Additionally, 
patients with high anal fistulas have a higher degree of 
surgical complexity. According to detailed surgical data, 
the study factors were comprehensive and included less 
frequently analyzed factors such as the location of sur-
gical incisions, the number of cutting setons and loose 
draining setons, and postoperative anxiety, making this 
study highly innovative.

Conclusion
POUR is a significant complication that occurs after 
radical surgery for anal fistula, and it particularly affects 
patients with urological disease, high anal fistula, and 
incisions at position 1. Therefore, surgeons should be 
vigilant about POUR in high-risk patients. Optimizing 
surgical methods, management of perioperative fluid 
management, monitoring of bladder capacity, and man-
agement of postoperative pain and anxiety can mitigate 
POUR risk, improve recovery times, and increase patient 
satisfaction. Further studies are needed to refine surgical 
methods to avoid nerve damage, and standardize POUR 
prevention and management protocols.
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