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Introduction: Postoperative pain and complications pose significant challenges
following a hemorrhoidectomy. Attaining effective anesthesia with minimal
complications is crucial. The ideal anesthesia method for ambulatory
hemorrhoidectomy remains uncertain. This study aimed to investigate whether
the combination of general anesthesia plus local infiltration (GAL) is associated
with lower complications and reduced pain compared to spinal anesthesia (SA)
in the context of hemorrhoidectomy.
Methods: This retrospective single-center cohort study, conducted in a tertiary
medical center in East Asia, evaluated excisional hemorrhoidectomies performed
between January 1, 2017, and March 31, 2023, utilizing GAL or SA. Data on the
six most common complications-pain, constipation, acute urine retention (AUR),
bleeding, nausea, and headache-were extracted from medical records. A total of
550 hemorrhoidectomies were included: 220 in the GAL group and 330 in the
SA group. Patient characteristics were comparable between the two groups.
Results: The AUR rate was significantly lower in the GAL group compared to the SA
group (15.5% vs. 32.1%, P < 0.001). Although the proportion of pain scores ≥4 did
not differ significantly between the GAL and SA groups (36.2% vs. 39.8%, P=0.429),
the pain score curve indicated a stable trend. Overall, the GAL group exhibited a
lower rate of adverse effects (56.9% vs. 67.4%, P=0.023). There were no
significant differences in the rates of other complications and emergency
department readmission between the GAL and SA groups.
Discussion: GAL emerges as a favorable choice for anesthesia in
hemorrhoidectomy, demonstrating a lower incidence of urine retention and a
prolonged analgesic effect in multiple hemorrhoidectomies. These findings
support the conclusion that GAL represents an optimal anesthetic method for
enhancing the postoperative experience in patients undergoing hemorrhoidectomy.
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1 Introduction

Anal disorders are common problems that affect people’s

quality of life, and hemorrhoids are the most common anal

disorder (1). Surgical treatment is the most effective modality for

hemorrhoids (2). However, surgery is associated with discomfort,

including severe pain and acute urinary retention (AUR) (3). The

incidence of urine retention after a hemorrhoidectomy is 22%–

37% (4, 5), mostly occurring within the first 24 h, and some

patients subsequently require emergency medical attention.

Several studies have reported effective methods to reduce

discomfort and complications after a hemorrhoidectomy,

including changing the surgical method (6–8) and adjusting

postoperative medications (painkillers and antibiotics) (9–12);

however, studies on anesthesia modification are scarce (13). For

more complicated anorectal surgeries, general anesthesia (GA)

provides a stable depth of anesthesia to ensure the procedure is

performed smoothly, and local infiltration blocks the nerves to

prolong the analgesic effect. GA and local infiltration (GAL) can

combine these advantages and produce multimodal analgesia.

Spinal anesthesia (SA) blocking the spinal nerve may have a risk

of urine retention and other discomfort (14). The incidence of

AUR after hemorrhoidectomy under SA was 19.3% in a previous

study (15). However, information on whether GA or SA is more

suitable for ambulatory hemorrhoidectomy is poorly documented.

This study aimed to test the hypothesis that GAL results in a

lower complication rate and better postoperative pain relief than

SA alone after a hemorrhoidectomy.
2 Materials and methods

2.1 Study design and setting

This retrospective case-control study was approved by the

Institutional Research Ethics Committee of Taichung Veterans

General Hospital (IRB no. MD-340-2020) on June 14, 2022, and

registered in ClinicalTrials.gov with the identifier NCT05571202

on October 7, 2022. The trial was conducted in compliance with

the 2013 Helsinki Declaration. The study was designed as a

retrospective research of medical records and was certified by the

ethics committee as low-risk; hence, the requirement for consent

was waived.

Data of patients who underwent hemorrhoidectomy from

January 1, 2017 to March 31, 2023 were collected. All patients

were hospitalized, and their data, including operation notes,

nursing notes, pathology reports, discharge notes, and outpatient

department medical records, were collected from the electronic

health information system and electronic medical records. Patient

data, including age, sex, American Society of Anesthesiologists

(ASA) physical status score, anesthesia method, use of local

infiltration or not, anesthesia duration, surgical position,

hemorrhoidectomy number, use close or open methods, and

postoperative analgesic drugs, were collected. Patients who used

GA (including GA with an endotracheal tube, laryngeal mask,
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and intravenous GA) plus local infiltration (as described in the

anesthesia and surgical methods) were classified into the

experimental group (GAL group). Patients who used SA alone

were included in the comparison group (SA group).

The medical team acknowledged GAL, and informed consent

for surgery was provided by each patient. The anesthetic method

was decided based on the surgeon’s discretion and the patient’s

preference. A flowchart of the study is presented in Figure 1.
2.2 Patient selection

The inclusion criteria were patients who underwent excisional

hemorrhoidectomy. The principle of hemorrhoid surgery is to

remove lesions with obvious symptoms, and the number of

removals depends on the condition of the disease. The pain

caused by the removal of multiple hemorrhoids will be more

pronounced. For patients homogeneous between two anesthesia

groups, the removal of one hemorrhoid is classified as a single

hemorrhoidectomy, and the removal of two, three, or more

hemorrhoids is classified as multiple hemorrhoidectomy. The

exclusion criteria were patients who underwent other anorectal

surgeries, including fistulectomy, fistulotomy, and fissurectomy.

Patients who underwent other minimally invasive surgeries, such

as ligation, hemorrhoidopexy, and laser hemorrhoidoplasty

without hemorrhoid excision, patients <20 years old, and patients

with an ASA risk score of ≥3 were also excluded.
2.3 Study size

To obtain sufficient sample power using the G*power software

and Chi-square goodness-of-fit test, based on a similar study (5),

we set GAL and SA urinary retention at 11% and 22%, the

significance level of the test at 0.05, and the power to detect a

difference at 0.9. The effect size indicating a medium effect was

0.35. Therefore, a total of 86 cases were needed in each group.
2.4 Anesthesia and surgical methods

All patients received peripheral intravenous fluid infusion

with standard ASA monitors. Patients in the GA group received

0.1–0.2 mg glycopyrrolate, 1–2 μg/kg fentanyl, 1–2 mg/kg

propofol, and 0.6–1.2 mg/kg cisatracurium. A laryngeal mask (the

size depended on the patient’s body weight: size 4 for weight

50–70 kg, size 5 for weight >70 kg) or endotracheal tube was

inserted under the same anesthetic regimen, and an inhalation

anesthetic was used for maintenance. Spontaneous respiration was

maintained after the induction dose without cisatracurium for

intravenous GA. A 26-gauge spinal needle was inserted at the L2–3

or L3–4 level for patients in the SA group. After the subarachnoid

space was identified using the flow of the cerebrospinal fluid, 8 mg

of 0.5% heavy bupivacaine (Marcaine Spinal Heavy; Astra Zeneca,

Lund, Sweden) was injected. The patients were placed in a sitting

position for 5 min, and the procedure was commenced.
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FIGURE 1

Schematic illustration of the study design. SH: stapled hemorrhoidopexy; GAL: general anesthesia with local infiltration; SA: spinal anesthesia alone;
ASA: American Society of Anesthesiologist physical status.
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After the anesthetic procedure, the patient was placed in the

jack-knife or lithotomy position. Most patients in the GA group

were placed in the lithotomy position to protect their airways.

The patient’s legs were raised, similar to the position of a

baby during a diaper change (Figure 2). For the patients in the
FIGURE 2

Lithotomy position during hemorrhoidectomy.
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jack-knife position, adhesive tape was used to separate the

buttocks. The surgical field was well exposed for each position.

The surgical field was prepared, and the procedure was

performed using aseptic and antiseptic methods. For local

infiltration, 40 ml of an anesthetic (20 ml normal saline + 20 ml

0.5% Bupivacaine (Marcaine® [5 mg/ml] or 20 ml 2% Xylocaine®

[20 mg/ml] + 20 ml 0.5% Bupivacaine[Marcaine® (5 mg/ml)] was

injected around the anus to achieve a nerve block effect.

Hemorrhoids were exposed using a Ferguson retractor. After the

symptomatic lesions were identified, the skin and mucosa were

opened, and the hemorrhoid plexus was identified and detached

from the internal sphincter muscle. The hemorrhoid pedicles

were ligated using a simple tie and subjected to either electric

coagulation or an energy device. In the open method, the

hemorrhoid mucosa was left open; in the closed method, the

mucosa was closed with chromic catgut or Vicryl sutures.

Hemostasis was completed, and the site was compressed with an

absorbable hemostatic gelatin sponge (SpongostanTM; Johnson

and Johnson Ethicon Inc., NJ, USA). The patients were

transferred to the postoperative room and back to the ward after

they became stable. Scheduled oral non-steroidal anti-

inflammatory drugs and narcotic analgesics were administered

postoperatively. Rescue analgesia (50 mg intravenous tramadol)

was administered when the patients experienced intolerant pain

[visual analog scale (VAS) ≥4, VAS 0 = no pain, VAS 10 = worst

pain]. The patients were informed about possible complications
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https://doi.org/10.3389/fsurg.2024.1288023
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/


Lin et al. 10.3389/fsurg.2024.1288023
and how to manage them, either in the ward or during home care.

They were instructed to take a warm water sitz bath with clear

water at least four times daily. One day after the operation, all

records within 24 h of hospitalization were recorded in the

electronic medical record. After the patients were discharged, all

patients were followed up in our outpatient department at one

week, three weeks, or four weeks postoperatively. The variables

were recorded according to the outpatient medical records. If the

patients returned to the emergency department due to

complications, it would also be recorded in our system.
2.5 Study outcomes

The primary outcomes were the most frequent postoperative

complications: pain, AUR, constipation, nausea, headache, and

wound bleeding rate. These events were recorded according to

CTCAE version 5.0 classifications (16). AUR was defined as grade

1 (feeling full of urine) and grade 2 (requiring catheterization).

Constipation was defined as grade 1 (occasional symptoms) and

grade 2 (persistent symptoms requiring laxatives). Bleeding was

defined as grade 1 (mild symptoms without intervention) and

grade 2 (symptoms requiring interventions). Nausea and headache

were defined as documented in the medical record. Pain was

recorded based on the VAS (0–10). Moderate pain was defined as

VAS ≥4 at any point. The pain score at 0 h was recorded in the

postoperative recovery room. The efficacy time of SA was 8 h, and

the patients resumed ambulation and voiding. The VAS score after

24 h was recorded on the following day. AUR mostly occurred

within 24 h; hence, the VAS scores at these three points were

recorded. The secondary outcome was the pain score pattern.
2.6 Statistical analysis

Continuous variables are presented as medians and

interquartile ranges regardless of the distribution. Categorical

variables are represented as numbers and percentages. The

Mann‒Whitney U and chi-square tests were used for between-

group comparisons as appropriate. Factors associated with

postoperative pain score and urinary retention were assessed by

logistic regression in univariable analyses and multivariable

models to calculate the adjusted odds ratio (OR). The effect of

postoperative pain score was compared between the GAL and SA

groups. P≤ 0.05 was considered statistically significant. All

analyses were conducted using SPSS 22 (IBM Corp, New York,

USA) and R version 4.1.3.
3 Results

In the center, 2,762 cases of anorectal surgeries were scheduled

between January 1, 2017 and March 31, 2023. Of these, 1,067 cases

were excluded due to incomplete records, no data on the

procedure, and repeated cases, and 740 cases with other diseases,

including fistula, fissure, and perianal abscess surgery, were
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excluded. Twenty-one cases of hemorrhoidopexy, 142 cases of laser

hemorrhoidoplasty, and 109 cases with an ASA score of 3 were

excluded. Finally, 533 excisional hemorrhoidectomy cases were

included in the study. In this study, 295 cases used GA, and

388 cases used SA. We eliminated patients without local

infiltration in the GA group and those with local infiltration in the

SA group. Finally, there were 220 and 330 cases in the GAL and SA

groups, respectively (Figure 1), with a median follow-up duration

of 23.0 and 27.0 days. The proportion of multi-quadrant

hemorrhoidectomy differed between the groups (GAL: 85.5% vs.

SA: 79.6%), indicating a higher risk of pain and adverse effects. It

would be necessary for the two groups to be homogeneous in

terms of number of wounds (17). Therefore, cases of multiple

hemorrhoidectomies were analyzed independently.

In the GAL group (n = 220), 165 (70.5%) of the patients used a

laryngeal mask airway during anesthesia, 40 (26.8%) used heavy

intravenous sedation, and 154 (70%) used the lithotomy position.

The open method was more prevalent (71.4% vs. 52.7%, P < 0.001)

and the anesthesia duration was longer (25.0 min vs. 20.0 min,

P = 0.197) in the GAL group than in the SA group. The operation

time was not significantly different in both groups. In the GAL

group, 26.4% of the patients used the antiemetic drug granisetron.

Postoperative analgesic medication use was not significantly

different between the GAL and SA groups (Table 1).

The proportion of patients with moderate pain (VAS ≥4)
was similar between the GAL and SA groups (36.2% vs. 39.8%,

P = 0.429), but rescue analgesia was less frequent in multiple

hemorrhoidectomy cases (50% vs. 58%, P = 0.070). AUR was

significantly lower in the GAL group than in the SA group (15.5%

vs. 32.1%, P < 0.001). Other surgical complications, including

constipation and wound bleeding, were similar between both

groups. The overall proportion of adverse effects was lower for

multiple hemorrhoidectomies in the GAL group compared to that

in the SA group (56.9% vs. 67.4%, P = 0.023). The occurrences of

nausea and headache were similar in both groups. The occurrence

of wound pain in the first week was similar in both groups (83.5%

vs. 79.3%, P = 0.262) (Table 2).

Patients in the SA group had a significantly higher pain score at

8 h than at 0 h (2.00 vs. 1.00, P < 0.001), which then decreased at

24 h (2.00 vs. 2.00, P = 0.001). Patients in the GAL group had a

relatively consistent pain score at 0, 8, and 24 h (Figure 3).

In the multivariate analysis, the risk factors for AUR were age

>60 years old [OR: 1.02 (1.01–1.04), P = 0.003], multiple

hemorrhoidectomy [OR: 2.30 (1.22–4.31, P = 0.010)], rescue

analgesia [OR: 1.76 (1.16–2.68), P = 0.008], and SA alone [OR:

2.44 (1.57–3.81), P < 0.001] (Table 3).
4 Discussion

The current study found that GAL lowers the urine retention rate

and extends the analgesic effect in multiple hemorrhoidectomies.

There was no difference in the occurrence of other complications

and the readmission rate.

Many minimally invasive treatments, including ligation,

stapled hemorrhoidopexy (7), and laser hemorrhoidoplasty (6),
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TABLE 1 Demographic characteristics of patients that underwent single and multiple hemorrhoidectomies in the GAL and SA groups.

Hemorrhoidectomy Multiple hemorrhoidectomies

GAL (n = 220) SA (n = 330) P-value GAL (n = 188) SA (n = 261) P-value
Age 51.0 (38.3–60.0) 49.0 (39.0–61.0) 0.790 52.0 (40–60) 49.0 (40.0–61.0) 0.690

Sex 0.622 0.478

Female 124 (56.4%) 193 (58.5%) 109 (58.0%) 160 (61.3%)

Male 96 (43.6%) 137 (41.5%) 79 (42.0%) 101 (38.7%)

BMI 23.7 (21.4–26.6) 23.8 (21.5–26.4) 0.677 23.7 (21.3–26.6) 23.6 (21.5–26.4) 0.835

ASA score 0.319 0.289

1 82 (37.3%) 137 (41.5%) 72 (38.3%) 113 (43.3%)

2 138 (62.7%) 193 (58.5%) 116 (61.7%) 148 (56.7%)

Anesthesia <0.001** <0.001**

GE 6 (2.7%) 0 (0.0%) 6 (3.2%) 0 (0.0%)

GM 155 (70.5%) 0 (0.0%) 134 (71.3%) 0 (0.0%)

IVG 59 (26.8%) 0 (0.0%) 48 (25.5%) 0 (0.0%)

SA 0 (0.0%) 330 (100.0%) 0 (0.0%) 261 (100.0%)

Local <0.001** <0.001**

No 0 (0.0%) 330 (100.0%) 0 (0.0%) 261 (100.0%)

Yes 220 (100.0%) 0 (0.0%) 188 (100.0%) 0 (0.0%)

Surgical position <0.001** <0.001**

Lithotomy 154 (70.0%) 9 (2.7%) 133 (70.7%) 8 (3.1%)

Jack-knife 66 (30.0%) 321 (97.3%) 55 (29.3%) 253 (96.9%)

Number of hemorrhoidectomies 2.0 (2.0–3.0) 2.0 (2.0–3.0) 0.023* 3.0 (2.0–3.0) 3.0 (2.0–3.0) 0.193

Hemorrhoidectomy number 0.079 –

One 32 (14.5%) 67 (20.4%) 0 (0.0%) 0 (0.0%)

Multiple 188 (85.5%) 261 (79.6%) 188 (100.0%) 261 (100.0%)

Methods <0.001** <0.001**

Open 157 (71.4%) 174 (52.7%) 136 (72.3%) 127 (48.7%)

Close 63 (28.6%) 156 (47.3%) 52 (27.7%) 134 (51.3%)

Emergency surgery 2 (0.9%) 9 (2.7%) 0.214 2 (1.1%) 7 (2.7%) 0.315

Anesthesia time 25.0 (18.0–30.0) 20.0 (15.0–30.0) 0.197 25.0 (17.0–30.0) 20.0 (15.030.0) 0.512

OP time, m 29.0 (19.0–37.5 24.0 (17.0–39.0) 0.175 29.0 (20.0–39.0) 29.0 (19.5–40.0) 0.555

Intraoperative fluid 500.0 (400.0–500.0) 500.0 (300.0–500.0) 0.054 500.0 (400.0–500.0) 500.0 (300.0–500.0) 0.224

Regular post-op analgesics 0.743 0.813

Nil 9 (4.1%) 13 (3.9%) 8 (4.3%) 11 (4.2%)

Single 110 (50.0%) 176 (53.3%) 93 (49.5%) 137 (52.5%)

Double 101 (45.9%) 141 (42.7%) 87 (46.3%) 113 (43.3%)

Opioids 138 (62.7%) 228 (69.1%) 0.121 119 (63.3%) 181 (69.3%) 0.179

NSAIDs 174 (79.1%) 230 (69.7%) 0.015* 148 (78.7%) 182 (69.7%) 0.033*

Rescue pain control 105 (47.7%) 180 (54.5%) 0.117 94 (50.0%) 153 (58.6%) 0.070

Kytron 58 (26.4%) 3 (0.9%) <0.001** 52 (27.7%) 3 (1.1%) <0.001**

Urine retention 35 (15.9%) 102 (30.9%) <0.001** 33 (17.6%) 89 (34.1%) <0.001**

Follow-up time, day 23.0 (18.0–40.0) 27.0 (14.0–40.0) 0.179 24.0 (19.0–40.0) 29.0 (15.0–43.0) 0.065

GAL, general anesthesia with local infiltration; SA, spinal anesthesia alone; GE, general anesthesia with an endotracheal tube; GM, general anesthesia through laryngeal

mask; IVG, intravenous general anesthesia; OP, operative; NSAIDs, non-steroidal anti-inflammatory drugs; BMI, body mass index; ASA, American Society of

Anesthesiologists.

Chi-square test or Mann-Whitney U test, median (IQR); *P<0.05, **P<0.01

Lin et al. 10.3389/fsurg.2024.1288023
are available for hemorrhoids; however, they all have limitations.

Complicated cases, such as fourth-degree, mixed-type, and

rosette-type hemorrhoids with thrombosis, require excision

surgery (2, 18). Pain and AUR are the most common acute

complications that require medical attention after anal surgery

(3). The inability to relax the pelvic floor sphincter due to pain

affects the coordinated operation of the genitourinary system

(12). Hemorrhoidectomy and fistulectomy have different levels of

AUR risk (5.8% vs. 19.4% in the external cohort data of this

study and previous studies) (4), probably because the levels of

the initial pain differ. Patients with perianal abscess or anal

fistula initially experienced pain; after the procedure, they felt
Frontiers in Surgery 05
relief even if there was a wound. Therefore, the risk of AUR was

very low. In a previous study, older age, a high number of

resected hemorrhoids, and the use of supplementary analgesic

drugs were independent risk factors for AUR (14), similar to the

present study.

The most common symptoms of patients with hemorrhoids

before surgery were bleeding and prolapse without pain. The anus is

very sensitive, and the postoperative wound pain makes the patients

uncomfortable, leading to a high AUR risk. Pain also causes a

substantial reduction in satisfaction with a hemorrhoidectomy.

Many studies have been conducted on pain reduction after anal

surgery; overall, a multimodal pain control approach is required
frontiersin.org
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TABLE 2 Outcomes of hemorrhoidectomy in the GAL and SA groups.

Hemorrhoidectomy Multiple hemorrhoidectomies

GAL (n = 220) SA (n = 330) P-value GAL (n = 188) SA (n = 261) P-value
Pain symptoms 20 (9.1%) 0 (0.0%) <0.001** 19 (10.1%) 0 (0.0%) <0.001**

Pain grade <0.001** <0.001**

0 28 (12.7%) 87 (26.4%) 20 (10.6%) 54 (20.7%)

1 172 (78.2%) 243 (73.6%) 149 (79.3%) 207 (79.3%)

2 20 (9.1%) 0 (0.0%) 19 (10.1%) 0 (0.0%)

AUR 34 (15.5%) 106 (32.1%) <0.001** 33 (17.6%) 93 (35.6%) <0.001**

AUR grade <0.001** <0.001**

0 186 (84.5%) 224 (67.9%) 155 (82.4%) 168 (64.4%)

1 2 (0.9%) 0 (0.0%) 2 (1.1%) 0 (0.0%)

2 32 (14.5%) 106 (32.1%) 31 (16.5%) 93 (35.6%)

Constipation 14 (6.4%) 19 (5.8%) 0.769 12 (6.4%) 18 (6.9%) 0.830

Constipation grade 0.718 0.789

0 206 (93.6%) 311 (94.2%) 176 (93.6%) 243 (93.1%)

1 1 (0.5%) 3 (0.9%) 1 (0.5%) 3 (1.1%)

2 13 (5.9%) 16 (4.8%) 11 (5.9%) 15 (5.7%)

Nausea 0.909 0.543

0 215 (97.7%) 322 (97.6%) 184 (97.9%) 253 (96.9%)

1 5 (2.3%) 8 (2.4%) 4 (2.1%) 8 (3.1%)

Headache 0 (0.0%) 3 (0.9%) 0.279 0 (0.0%) 3 (1.1%) 0.268

Wound bleeding 0.044* 0.167

0 197 (89.5%) 313 (94.8%) 169 (89.9%) 246 (94.3%)

1 21 (9.5%) 14 (4.2%) 17 (9.0%) 12 (4.6%)

2 2 (0.9%) 3 (0.9%) 2 (1.1%) 3 (1.1%)

Any of the symptoms above 0.317 0.098

0 140 (63.6%) 196 (59.4%) 117 (62.2%) 142 (54.4%)

1 80 (36.4%) 134 (40.6%) 71 (37.8%) 119 (45.6%)

ED readmission 2 (0.9%) 4 (1.2%) 1.000 2 (1.1%) 4 (1.5%) 1.000

The six most frequent complications after hemorrhoidectomy were pain (VAS ≥4) in 24 h, AUR, constipation, nausea, headache, and bleeding. The ED readmission rate was

defined as symptomatic pain within 7 days. AUR was defined as grade 1 (feeling full of urine) and grade 2 (requiring catheterization). Constipation was defined as grade 1

(occasional symptoms) and grade 2 (persistent symptoms requiring laxatives). Bleeding was defined as grade 1 (mild symptoms without intervention) and grade 2

(symptoms requiring interventions).

Chi-square test or Mann-Whitney U test, median (IQR). *P<0.05, **P<0.01. AUR: acute urinary retention
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(19). This approach is generally divided into several parts: (a)

preoperative, which involves colon cleansing before surgery and

avoiding spicy foods to reduce fecal contamination and

stimulation of the wound, and (b) perioperative, in which

enough skin and mucosal membranes should be preserved, and

only symptomatic lesions should be removed; one should avoid

removing too much tissue. Total hemorrhoidectomy has a high

complication risk and pain score.

The energy device LigaSureTM (Metronic Inc., MD, USA) or a

Harmonic scalpel is used to increase the accuracy of the procedure

and hemostasis (8, 20). The impact of open or closed methods on

wound pain is unknown (21, 22). A meta-analysis reported that the

closed method had better results (23). However, a randomized

controlled trial reported a similar pain index for the open and

closed methods (24). In the present study, the open method did

not increase pain within 24 h. After the procedure, the wound is

kept clean, and the patient takes a warm water sitz bath as soon

as possible and is administered oral or injection analgesics.

However, the side effects of non-steroidal anti-inflammatory

drugs, including nephrotoxicity, gastric ulcer, nausea, vomiting,

dizziness, and allergic reactions, limit their usage and

effectiveness. Other atypical pain relief methods, such as

botulinum toxin injection (2), moxibustion (25), and oral
Frontiers in Surgery 06
flavonoids (11), have been documented but are not as popular

and effective. Although the oral antibiotic metronidazole can

reduce pain (9, 10), it has a risk of gastrointestinal side effects.

In the past, only a few studies investigated the anesthetic

methods for anal surgery (13, 26, 27). A study used the saddle

block technique in outpatient anal surgery, with an acceptable

AUR risk (1.7%) (28, 29); however, the popularity of this

technique limits its application. A study comparing three types of

anesthesia (GA, SA, local) found that local anesthesia reduced

AUR without the side effects of GA and SA (13). However, the

study’s sample size was too small, and the differences between

the patients in each group were large; records on the

effectiveness of the depth of anesthesia during the procedure

were also lacking. In clinical practice, inadequate anesthesia

depth occurs with pure local infiltration, which affects the

success of the procedure and may lead to local anesthesia

systemic toxicity (30). With recent advancements in anesthesia

technology and drugs, the occurrence of nausea and vomiting

has been greatly reduced. In the present study, 26% of the

patients in the GAL group were treated with a self-paid 5-HT3

antagonist (granisetron), and 2.3% of the patients experienced

postoperative nausea and vomiting, similar to the proportion in

the SA group. For patients using GAL, the lying down lithotomy
frontiersin.org
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FIGURE 3

VAS at 0, 8, and 24 h between the GAL and SA groups in multiple hemorrhoidectomies. Comparison of the VAS pain score between the two groups.
VAS: visual analog scale, an 11-point scale where 0 = no pain and 10 =worst pain.
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posture is more reliable and safer for airway and cardiopulmonary

function compared to the prone posture in patients using SA (31).

Surgeons can perform hemorrhoidectomy in a stable state with a

good field of view, which improves the quality of the procedure.

Patients using SA require bed rest for 6–8 h, which may affect

urination. The risk of AUR is high with excess intravenous fluid

administration. Patients using GAL can achieve ambulation
TABLE 3 Risk factor for acute urine retention.

0 h 8 h
Hemorrhoidectomy

GAL (n = 220) 2.00 (1.00, 3.00) 2.00 (1.00, 3.00

SA (n = 330) 1.00 (0.00, 2.00) 2.00 (1.00, 4.00

Multiple hemorrhoidectomies

GAL (n = 188) 2.00 (1.00, 3.00) 2.00 (1.00, 3.00

SA (n = 261) 1.00 (0.00, 2.00) 2.00 (1.00, 4.00

Friedman test; GAL, general anesthesia plus local infiltration; SA, spinal anesthesia.

Post hoc analysis (Bonferroni) revealed P < 0.05; 0 h vs. 24 h (P=0.002); 8 h vs. 24 h (P

vs. 24 h (P= 0.011); 8 h vs. 24 h (P=0.007); 0 h vs. 8 h (P < 0.001); 0 h vs. 24 h (P=0.

*P < 0.05. **P < 0.01.
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early to urinate. Several methods exist to reduce postoperative

pain, including teaching patients to clean the wound

postoperatively, proper nutrition to facilitate wound healing,

and quitting smoking. Oral painkillers can greatly reduce

the discomfort of a hemorrhoidectomy. GAL is especially

suitable for complex anal surgery, especially in multiple

hemorrhoidectomies.
24 h P-value

) 2.00 (1.00, 2.00) <0.001**

) 2.00 (1.00, 3.00) <0.001** <0.001**

) 2.00 (1.00, 2.00) <0.001** <0.001**

) 2.00 (1.00, 3.00) <0.001** <0.001**

=0.010); 0 h vs. 8 h (P < 0.001); 0 h vs. 24 h (P < 0.001); 8 h vs. 24 h (P=0.001); 0 h

001); 8 h vs. 24 h (P= 0.004).
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Our study had some limitations. First, although the follow-up

time in this study was 26 days, the primary outcome observation

time was very short, and only the pain score and AUR events

within 24 h were recorded. More objective evidence can be

provided if there are additional records of pain scores and

patient satisfaction scores. Second, some confounding factors

exist between the experimental and control groups, including

different surgeons, different surgical methods, and inconsistent

use of postoperative painkillers. Third, half of the patients were

excluded for incomplete data in this retrospective setting. Further

prospective studies that include integrated multi-model analgesia

regimens are needed to overcome these limitations.

In conclusion, GAL lowers the urine retention rate and

produces a more stable analgesic effect in multiple

hemorrhoidectomies than SA. Therefore, GAL is an optimal

anesthesia method for hemorrhoidectomy, as it reduces pain

and urinary retention in patients and is more suitable for

outpatient surgery.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

The studies involving humans were approved by The

institutional research ethics committee of Taichung Veterans

General Hospital (IRB no. MD-340-2020). The studies were

conducted in accordance with the local legislation and

institutional requirements. Written informed consent for

participation was not required from the participants or the

participants’ legal guardians/next of kin because The study was

designed as a retrospective research of medical records and was

certified by the IRB as low risk, the need for consent was waived

by the ethics committee.
Frontiers in Surgery 08
Author contributions

CL: Conceptualization, Project administration, Writing –

original draft. YL: Investigation, Validation, Writing – original

draft. JC: Formal Analysis, Software, Writing – original draft.

PH: Data curation, Resources, Writing – original draft. SC:

Conceptualization, Supervision, Writing – original draft, Writing

– review & editing.
Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Acknowledgments

We are grateful to our research assistants and the college staff
in the Medical Research Department, who helped the study
proceed smoothly.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed

or endorsed by the publisher.
References
1. Nelson RL, Abcarian H, Davis FG, Persky V. Prevalence of benign anorectal
disease in a randomly selected population. Dis Colon Rectum. (1995) 38:341–4.
doi: 10.1007/BF02054218

2. Lohsiriwat V. Treatment of hemorrhoids: a coloproctologist’s view. World
J Gastroenterol. (2015) 21:9245–52. doi: 10.3748/wjg.v21.i31.9245

3. Crain N, Aboulian A. Unplanned returns to care within seven days after anorectal
surgery: can they be avoided? Am Surg. (2019) 85:92–7. doi: 10.1177/
000313481908500139

4. Zaheer S, Reilly WT, Pemberton JH, Ilstrup D. Urinary retention after operations
for benign anorectal diseases. Dis Colon Rectum. (1998) 41:696–704. doi: 10.1007/
BF02236255

5. Toyonaga T, Matsushima M, Sogawa N, Jiang SF, Matsumura N, Shimojima Y,
et al. Postoperative urinary retention after surgery for benign anorectal disease:
potential risk factors and strategy for prevention. Int J Colorectal Dis. (2006)
21:676–82. doi: 10.1007/s00384-005-0077-2

6. Longchamp G, Liot E, Meyer J, Toso C, Buchs NC, Ris F. Non-excisional laser
therapies for hemorrhoidal disease: a systematic review of the literature. Lasers Med
Sci. (2021) 36:485–96. doi: 10.1007/s10103-020-03142-8
7. Gravié JF, Lehur PA, Huten N, Papillon M, Fantoli M, Descottes B, et al. Stapled
hemorrhoidopexy versus milligan-morgan hemorrhoidectomy: a prospective,
randomized, multicenter trial with 2-year postoperative follow up. Ann Surg. (2005)
242:29–35. doi: 10.1097/01.sla.0000169570.64579.31

8. Bulus H, Tas A, Coskun A, Kucukazman M. Evaluation of two
hemorrhoidectomy techniques: harmonic scalpel and ferguson’s with electrocautery.
Asian J Surg. (2014) 37:20–3. doi: 10.1016/j.asjsur.2013.04.002

9. Lyons NJR, Cornille JB, Pathak S, Charters P, Daniels IR, Smart NJ. Systematic
review and meta-analysis of the role of metronidazole in post-haemorrhoidectomy
pain relief. Colorectal Dis. (2017) 19:803–11. doi: 10.1111/codi.13755

10. Xia W, Manning JPR, Barazanchi AWH, Su’a B, Hill AG. Metronidazole
following excisional haemorrhoidectomy: a systematic review and meta-analysis.
ANZ J Surg. (2018) 88:408–14. doi: 10.1111/ans.14236

11. Sheikh P, Lohsiriwat V, Shelygin Y. Micronized purified flavonoid fraction in
hemorrhoid disease: a systematic review and meta-analysis. Adv Ther. (2020)
37:2792–812. doi: 10.1007/s12325-020-01353-7

12. Patti R, Almasio PL, Arcara M, Sammartano S, Romano P, Fede C, et al.
Botulinum toxin vs. topical glyceryl trinitrate ointment for pain control in patients
frontiersin.org

https://doi.org/10.1007/BF02054218
https://doi.org/10.3748/wjg.v21.i31.9245
https://doi.org/10.1177/000313481908500139
https://doi.org/10.1177/000313481908500139
https://doi.org/10.1007/BF02236255
https://doi.org/10.1007/BF02236255
https://doi.org/10.1007/s00384-005-0077-2
https://doi.org/10.1007/s10103-020-03142-8
https://doi.org/10.1097/01.sla.0000169570.64579.31
https://doi.org/10.1016/j.asjsur.2013.04.002
https://doi.org/10.1111/codi.13755
https://doi.org/10.1111/ans.14236
https://doi.org/10.1007/s12325-020-01353-7
https://doi.org/10.3389/fsurg.2024.1288023
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/


Lin et al. 10.3389/fsurg.2024.1288023
undergoing hemorrhoidectomy: a randomized trial. Dis Colon Rectum. (2006)
49:1741–8. doi: 10.1007/s10350-006-0677-0

13. Li S, Coloma M, White PF, Watcha MF, Chiu JW, Li H, et al. Comparison of the
costs and recovery profiles of three anesthetic techniques for ambulatory anorectal
surgery. Anesthesiology. (2000) 93:1225–30. doi: 10.1097/00000542-200011000-00015

14. Jeong HY, Song SG, Lee JK. Predictors of postoperative urinary retention after
semiclosed hemorrhoidectomy. Ann Coloproctol. (2022) 38:53–9. doi: 10.3393/ac.
2021.00304.0043

15. Kim SB, Lee IO, Kong MH, Lee MK, Kim NS, Choi YS, et al. The effect of anal
packing on urinary retention after hemorrhoidectomy under the spinal anesthesia.
Korean J Anesthesiol. (2000) 38:30–4. doi: 10.4097/kjae.2000.38.1.30

16. National Cancer Institute, National Institutes of Health. USDepartment of
health and human services. Common Terminology Criteria for Adverse Events
(CTCAE). version 5.0 (2017).

17. Elbetti C, Giani I, Consiglio FM, Novelli E, Santini A, Martellucci J. Tailored
excisional treatment for high-grade haemorrhoidal disease. Updates Surg. (2014) 66
(4):283–7. doi: 10.1007/s13304-014-0269-9

18. Argov S, Levandovsky O, Yarhi D. Milligan-morgan hemorrhoidectomy under
local anesthesia—an old operation that stood the test of time. A single-team
experience with 2,280 operations. Int J Colorectal Dis. (2012) 27:981–5. doi: 10.
1007/s00384-012-1426-6

19. Lohsiriwat V, Jitmungngan R. Strategies to reduce post-hemorrhoidectomy pain:
a systematic review. Medicina (Kaunas). (2022) 58. doi: 10.3390/medicina58030418

20. Milito G, Cadeddu F, Muzi MG, Nigro C, Farinon AM. Haemorrhoidectomy with
ligasureTM vs conventional excisional techniques: meta-analysis of randomized
controlled trials. Colorectal Dis. (2010) 12:85–93. doi: 10.1111/j.1463-1318.2009.01807.x

21. Khalil-Ur-Rehman HA, Taimur M, Imran M, Imran M. A comparison between
open and closed hemorrhoidectomy. J Ayub Med Coll Abbottabad. (2011) 23:114–6.

22. Song X, Sun W, Bao Y, Tu J, Zhang T. Outcome of a modified park’s submucosal
hemorrhoidectomy versus milligan-morgan for grade III–IV circumferential prolapsed
hemorrhoids. Asian J Surg. (2022) 45:2208–13. doi: 10.1016/j.asjsur.2021.11.032
Frontiers in Surgery 09
23. Bhatti MI, Sajid MS, Baig MK. Milligan-morgan (open) versus ferguson
haemorrhoidectomy (closed): a systematic review and meta-analysis of published
randomized, controlled trials. World J Surg. (2016) 40:1509–19. doi: 10.1007/
s00268-016-3419-z

24. Jóhannsson HO, Påhlman L, Graf W. Randomized clinical trial of the effects on
anal function of milligan-morgan versus ferguson haemorrhoidectomy. Br J Surg.
(2006) 93:1208–14. doi: 10.1002/bjs.5408

25. Ji L, Wang A, Fan Q, Zhang N, Weng L, Gu J. Prophylactic moxibustion in
preventing postoperative urinary retention of hemorrhoidectomy: a study protocol
for a randomized controlled trial. Front Surg. (2022) 9:898097. doi: 10.3389/fsurg.
2022.898097

26. Xia W, MacFater HS, MacFater WS, Otutaha BF, Barazanchi AWH, Sammour T,
et al. Local anaesthesia alone versus regional or general anaesthesia in excisional
haemorrhoidectomy: a systematic review and meta-analysis. World J Surg. (2020)
44:3119–29. doi: 10.1007/s00268-020-05555-6

27. Manoharan R, Jacob T, Benjamin S, Kirishnan S. Lateral anal sphincterotomy for
chronic anal fissures-A comparison of outcomes and complications under local
anaesthesia versus spinal anaesthesia. J Clin Diagn Res. (2017) 11:PC08–12. doi: 10.
7860/JCDR/2017/21779.9299

28. Peterson KJ, Dyrud P, Johnson C, Blank JJ, Eastwood DC, Butterfield GE, et al.
Saddle block anesthetic technique for benign outpatient anorectal surgery. Surgery.
(2022) 171:615–20. doi: 10.1016/j.surg.2021.08.066

29. Elbetti C, Caminati F, Giani I, Feroci F, Zalla T, Calussi M, et al. Tailored anal
block (TAB): a new anesthesia procedure for surgical treatment of hemorrhoids in an
outpatient setting. Tech Coloproctol. (2019) 23(5):497–500. doi: 10.1007/s10151-019-
01998-9

30. El-Boghdadly K, Pawa A, Chin KJ. Local anesthetic systemic toxicity: current
perspectives. Local Reg Anesth. (2018) 11:35–44. doi: 10.2147/LRA.S154512

31. Borodiciene J, Gudaityte J, Macas A. Lithotomy versus jack-knife position on
haemodynamic parameters assessed by impedance cardiography during anorectal
surgery under low dose spinal anaesthesia: a randomized controlled trial. BMC
Anesthesiol. (2015) 15:74. doi: 10.1186/s12871-015-0055-3
frontiersin.org

https://doi.org/10.1007/s10350-006-0677-0
https://doi.org/10.1097/00000542-200011000-00015
https://doi.org/10.3393/ac.2021.00304.0043
https://doi.org/10.3393/ac.2021.00304.0043
https://doi.org/10.4097/kjae.2000.38.1.30
https://doi.org/10.1007/s13304-014-0269-9
https://doi.org/10.1007/s00384-012-1426-6
https://doi.org/10.1007/s00384-012-1426-6
https://doi.org/10.3390/medicina58030418
https://doi.org/10.1111/j.1463-1318.2009.01807.x
https://doi.org/10.1016/j.asjsur.2021.11.032
https://doi.org/10.1007/s00268-016-3419-z
https://doi.org/10.1007/s00268-016-3419-z
https://doi.org/10.1002/bjs.5408
https://doi.org/10.3389/fsurg.2022.898097
https://doi.org/10.3389/fsurg.2022.898097
https://doi.org/10.1007/s00268-020-05555-6
https://doi.org/10.7860/JCDR/2017/21779.9299
https://doi.org/10.7860/JCDR/2017/21779.9299
https://doi.org/10.1016/j.surg.2021.08.066
https://doi.org/10.1007/s10151-019-01998-9
https://doi.org/10.1007/s10151-019-01998-9
https://doi.org/10.2147/LRA.S154512
https://doi.org/10.1186/s12871-015-0055-3
https://doi.org/10.3389/fsurg.2024.1288023
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	General anesthesia with local infiltration reduces urine retention rate and prolongs analgesic effect than spinal anesthesia for hemorrhoidectomy
	Introduction
	Materials and methods
	Study design and setting
	Patient selection
	Study size
	Anesthesia and surgical methods
	Study outcomes
	Statistical analysis

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


