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affect postsurgical pain
after hemorrhoidectomy:
A prospective cohort study
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Background: Open hemorrhoidectomy is one of the standard procedures for
grade IV hemorrhoids. Postsurgical pain is a common problem for patients. We
aim to prospectively evaluate potential factors affecting postoperative pain
among hemorrhoidectomy patients.
Methods: An observational study was conducted on 360 patients who had
undergone Milligan-Morgan open hemorrhoidectomy. Details of the surgery
and baseline information were recorded. Preoperative anxiety and depression
were analyzed via the self-rating anxiety scale 20 (SAS-20) and self-rating
depression scales 20 (SDS-20), respectively. Postoperative pain score was
performed daily after surgery until the patient was discharged. The numerical
pain score was evaluated by the visual analogue scale (VAS). The association
between preoperative psychological states (anxiety or depression) and
postoperative pain was analyzed using a generalized additive mixed model.
Results: A total of 340 patients eventually provided complete data and were
included in our study. The average age was 43.3 ± 14.4 years, and 62.1% of
patients were women. In total, 14.9% of patients had presurgical anxiety and
47.1% had presurgical depression. Postsurgical pain reached a peak point 1–2
days after surgery and went down to a very low level around 4–5 days after
surgery. More excision of hemorrhoids could lead to more pain experience
after surgery. Presurgical depression was associated with postsurgical pain.
Patients who had presurgical depression had higher pain scores after surgery
(2.3 ± 1.9 vs. 3.3 ± 1.9, p= 0.025).
Conclusion: Preoperative depression and the amount of excisional
hemorrhoids are positively related to postsurgical pain.
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Introduction

Hemorrhoid disease is one of the most frequent complaints affecting a large

population. In China, the prevalence rates were around 18% in the elderly population

(1). Some researchers reported that 13.1% of all patients in the surgical outpatient

department had hemorrhoids (2). According to the guideline statements from
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different countries such as Italy (3), Japan (4), and many other

countries (5–7), for patients with grade IV hemorrhoids,

Milligan-Morgan open hemorrhoidectomy is still one of the

standard procedures (8). The frequently encountered one after

open hemorrhoidectomy is postsurgical pain (9, 10). In

clinical practice, the size of the surgery area and the

psychological states may all affect the degree of postsurgical

pain (11). However, we still lack related data.

Previous studies have shown that emotional distress, such as

presurgical anxiety and depression, is positively correlated with

postsurgical outcomes (12, 13). In surgeries such as knee

arthroscopy, bariatric surgery, and hip fracture repair, significant

psychological influences on hospital stays and costs were reported

(14). There are studies suggesting that the presence of preoperative

anxiety is usually associated with poorer quality of life and

cognitive performance (15). Also, patients with depression had

worse perceptions of their shared decision-making process with

their surgeon (10). However, in patients with hemorrhoids, the

relationship between preoperative anxiety/depression and the

development of postoperative pain has not been studied sufficiently.

We initiated this observational study to analyze which factors

could affect subjective pain after surgery. Both the subjective and

objective factors were taken into consideration. We aimed to

figure out factors related to the degree of postsurgical pain.

With the findings, we could predict the degree of pain after

hemorrhoidectomy for everyone. Personalized pain management

could then be adopted.
Patients and methods

This is a prospective study. From January 2019 to December

2021, 740 patients with a symptomatic fourth degree of
FIGURE 1

.
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hemorrhoids underwent Milligan-Morgan open hemorrhoidect-

omy. Patients who did not reach fourth-degree hemorrhoids

were excluded. All patients had signed written informed consent.

The local ethics committee and departmental internal review

board approved this study. Patients who could not cooperate

with data collection or had other postsurgical complications

were excluded. Patients who had used opioids before admission

to the hospital were excluded. Incidences of complications

during the hospital stay period were recorded. Patients with ser-

ious complications shortly after surgery were excluded. Finally,

360 patients finished the study and provided eligible scales. Details

are shown in Figure 1.

This is an observational study. Symptom onset, pain score,

analgesic consumption, duration of hospital stay, and

complications were recorded. A detailed preoperative

consultation with a comprehensive information booklet for

hemorrhoidectomy was provided to all the patients. The same

surgeon performed all surgery. We did not use local

anesthesia before surgery. The number of removed packs is

listed in Table 2. High-frequency elytrotomy was used to stop

bleeding during the surgery. Routinely, a single intradermal

injection of methylene blue and ropivacaine was given to all

patients right after surgery. Two millilters of 1% methylene

blue and 8 ml of 10 mg/ml ropivacaine were mixed and

injected into the surgical area (16, 17). We did not place a

plug in the anal canal after surgery. The details of the surgery

were immediately recorded after the operation. A standardized

general anesthetic technique using propofol, fentanyl, and

inhalation anesthesia was used. Laxatives were used the night

before surgery, and oral enteral nutrition was used from the

first day after surgery until the patients were discharged (4–5

days after surgery). An oral analgesic (tramadol hydrochloride
frontiersin.org
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sustained release tablets) was given to the patients after surgery.

Patients may take a pill when they feel hard to bear.
TABLE 1 Demographics and clinical data at baseline.

Variables Results
Mean ± SD
Assessment of psychological status

To assess whether psychological factors play a role, all

patients were asked to finish the anxiety and depression

questionnaire before surgery. Self-rating anxiety scale 20 (SAS

20) and self-rating depression scale 20 (SDS 20) were used to

quantify the psychological status. High score values indicate

high levels of anxiety or depression. By referring to the

Chinese national norm, an SAS score <50 was considered

normal for anxiety (18). An SDS score <53 was considered

normal for depression (18).

Age, years 43.3 ± 14.4

BMI, kg/m2 23.0 ± 3.0

HB, g/L 121.9 ± 24.7

ALB, g/L 43.4 ± 4.2

Sex, n (%)

Female 211 (62.1%)

Male 129 (37.9%)

Education

Illiteracy 31 (9.2%)

Elementary school 35 (10.3%)
Evaluation of postsurgical pain

Postsurgical pain was assessed every day after surgery. The

visual analogue pain score system was used (19). Every day, a

10-cm linear analogue scale was used to assess. We evaluated

the pain score three times a day and recorded the worst pain

experienced on the day. The total number of analgesic tablets

taken during the day was also recorded.

Middle/high school 88 (26.4%)

University 184 (54.0%)

Unclear 31 (9.2%)

Smoking, yes, n (%) 12 (3.4%)

Drinking, yes, n (%) 27 (2.3%)

Diabetes, yes, n (%) 0 (0%)

Hypertension, yes, n (%) 27 (8.0%)

CVD, yes, n (%) 4 (1.1%)

Number of excisional hemorrhoids, n (%)

1 91 (26.7%)

2 119 (35.0%)

3 125 (36.8%)

≥4 5 (1.4%)

Hematochezia, yes, n (%) 266 (78.2%)

Serious prolapse, yes, n (%) 235 (69.0%)

Anxiety, n (%)

No (SAS score <50) 289 (85.1%)

Mild (SAS score 50–59) 35 (10.3%)

Moderate (SAS score 60–69) 16 (4.6%)

Severe (SAS score ≥70) 0 (0%)

Depression, n (%)

No (SDS score <53) 180 (52.9%)

Mild (SDS score 53–62) 152 (44.8%)

Moderate (SDS score 63–71) 8 (2.3%)

Severe (SDS score ≥72) 0 (0%)

BMI, body mass index; HB, hemoglobin; ALB, albumin; CVD, cardiovascular

disease; SAS, self-rating anxiety scale; SDS, self-rating depression scale.
Statistical analysis

Baseline characteristics are presented as means ± SDs for

normally distributed variables, medians (interquartile ranges)

for non-normally distributed variables, and frequencies and

percentages for categorical variables. Analysis of variance, the

Kruskal–Wallis rank test, and the chi-square test were used to

compare characteristics, clinical data, and postoperative pain

scores where appropriate. In this study, longitudinal data were

postoperative pain scores over time. The longitudinal changes

in postoperative pain scores were analyzed using the

generalized additive mixed model (GAMM), which is ideal for

longitudinal data analysis because it is easy to accommodate

unbalanced and unevenly spaced observations (20, 21). In these

models, the dependent variable (i.e., postsurgical pain) was

assessed during all follow-up visits, whereas the independent

variables were only measured on the baseline visit. All models

also included intercept and time as random terms. Random

effects allowed each participant’s starting value to vary from

the population average (intercept) and the longitudinal

trajectory to vary from the population average longitudinal

trajectory (slope). All analyses were performed with R software

version 3.4.3 (http://www.R-project.org; The R Foundation) and

EmpowerStats version 2.20 (http://www.empowerstats.com;

X&Y Solutions, Inc., Boston, MA). A P-value <0.05 was

considered statistically significant (two-sided tests).
Frontiers in Surgery 03
Results

Clinical characteristics

Finally, 340 patients provided qualified VAS scores and SAS/

SDS questionnaires without any postsurgical complications.

Table 1 shows the clinical baselines of the patients. The

average age was 43.3 ± 14.4 years. There are 211 women

(62.1%) and 129 men (37.9%) in the study. Fifty-one patients
frontiersin.org
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(14.9%) had different levels of anxiety, and 160 patients (47.1%)

had different levels of depression. Ninety-one patients (26.7%)

received excision of one external hemorrhoid, 119 patients

(35.0%) received two, 125 patients (36.8%) received three, and

5 (1.4%) received four. Twenty-two patients (6.1%) had

continence problems, 1 patient (0.2%) had slight postoperative

bleeding, and 15 patients (4.2%) had urine retention. Details

are shown in Table 1 and Figure 1.
Postsurgical pain scores

The VAS system was used to quantify the pain degree.

Pain score was the highest on the first day after surgery and
TABLE 2 Demographic, clinical data, and postoperative pain score accordin

Variables Anxiety

No Yes

289 51

Age, years 44.2 ± 14.6 38.2 ± 12.3

BMI, kg/m2 23.2 ± 3.1 22.3 ± 2.3

HB, g/L 120.7 ± 26.1 128.9 ± 11.6

ALB, g/L 43.3 ± 4.4 43.8 ± 3.4

Sex, n (%)

Female 176 (60.8%) 35 (69.2%)

Male 113 (39.2%) 16 (30.8%)

Education

Illiteracy 27 (9.5%) 4 (7.7%)

Elementary school 31 (10.8%) 4 (7.7%)

Middle/high school 55 (18.9%) 4 (7.7%)

University 145 (50.0%) 10 (76.9%)

Unclear 31 (10.8%) 0 (0.0%)

Smoking, yes, n (%) 12 (4.1%) 0 (0.0%)

Drinking, yes, n (%) 8 (2.7%) 0 (0.0%)

Hypertension, yes, n (%) 23 (8.1%) 4 (7.7%)

CVD, yes, n (%) 4 (1.4%) 0 (0.0%)

Number of excisional hemorrhoids, n (%) 0.476

1 80 (27.7%) 11 (21.6%)

2 95 (32.9.1%) 24 (47.1%)

≥3 114 (39.4%) 16 (31.4%)

Hematochezia, yes, n (%) 219 (75.7%) 47 (92.3%)

Serious prolapse, yes, n (%) 199 (68.9%) 35 (69.2%)

Postoperative pain score

POD1 4.3 ± 2.3 4.1 ± 2.5

POD2 3.1 ± 1.9 3.7 ± 1.5

POD3 2.6 ± 2.0 3.6 ± 1.8

POD4 2.4 ± 1.7 3.0 ± 2.1

POD5 2.4 ± 1.8 2.6 ± 1.4

BMI, body mass index; HB, hemoglobin; ALB, albumin; POD, post operation days; CV
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slowly decreased afterward. On days 4–5, the degree of pain

returned to a very low level. Patients were usually

discharged on the fifth day after surgery. Details are shown

in Table 2.
Consumption of oral analgesic

The total amount of oral analgesic consumed by the patients

after surgery was recorded. Patients with anxiety took a higher

amount of pain killer 2–3 days after surgery (day 2: 1.5 ± 0.7 vs.

3.4 ± 0.8, p = 0.006; day 3: 1.5 ± 4.4 vs. 2.5 ± 1.2, p = 0.03).

Details are shown in Table 3.
g to anxiety or depression.

Depression

p-Value No yes p-Value

180 160

0.165 45.9 ± 16.2 40.4 ± 11.5 0.074

0.327 23.2 ± 3.3 22.9 ± 2.6 0.684

0.289 121.7 ± 26.0 122.2 ± 23.3 0.925

0.688 43.2 ± 4.1 43.6 ± 4.5 0.704

0.564 0.492

106 (58.7%) 105 (65.9%)

74 (41.3%) 55 (34.1%)

0.428 0.046

23 (13.0%) 8 (4.9%)

20 (10.9%) 16 (9.8%)

16 (8.7%) 43 (26.8%)

113 (63.0%) 70 (43.9%)

8 (4.3%) 23 (14.6%)

0.46 8 (4.3%) 4 (2.4%) 0.626

0.549 4 (2.2%) 4 (2.4%) 0.934

0.959 22 (15.2%) 5 (0.0%) 0.069

0.673 4 (2.2%) 0 (0.0%) 0.342

0.84

39 (21.7%) 52 (32.5%)

63 (34.8%) 56 (35.0%)

78 (43.5%) 52 (32.5%)

0.181 141 (78.3%) 125 (78.0%) 0.981

0.982 125 (69.6%) 109 (68.3%) 0.898

0.71 4.2 ± 2.2 4.4 ± 2.4 0.8

0.286 2.9 ± 2.0 3.5 ± 1.6 0.169

0.09 2.3 ± 1.9 3.3 ± 1.9 0.025

0.259 2.1 ± 1.8 2.9 ± 1.7 0.05

0.713 2.4 ± 2.0 2.4 ± 1.4 0.911

D, cardiovascular disease.
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TABLE 3 The amount of oral analgesic consumed by the patients
during hospital stay after surgery.

Variables Anxiety Depression

No Yes p-Value No yes p-Value

No. of patients 289 51 180 160

No. of pills
consumed

POD1 2.8 ± 1.1 2.9 ± 0.9 0.412 2.9 ± 1.0 2.8 ± 1.1 0.922

POD2 1.5 ± 0.7 3.4 ± 0.8 0.006 1.7 ± 0.6 1.9 ± 0.8 0.312

POD3 1.5 ± 1.4 2.5 ± 1.2 0.03 1.5 ± 0.5 1.8 ± 0.7 0.074

POD4 1.6 ± 0.5 1.7 ± 0.6 0.728 1.4 ± 0.3 1.5 ± 0.5 0.522

POD5 0.9 ± 0.4 1.1 ± 0.5 0.922 0.8 ± 0.6 1.0 ± 0.4 0.621

POD, postoperation day.

Data are shown as mean ± SD.

Wang et al. 10.3389/fsurg.2022.1024237
Preoperative psychological
characteristics and postsurgical pain

The preoperative feeling of anxiety and depression was

evaluated by SAS 20 and SDS 20. Before surgery, in 340

patients, 51 patients (14.9%) had abnormal levels of anxiety.

A total of 160 patients (47.05%) were assessed to have

depression. Details are shown in Table 2. Gender, education,

and the number of external hemorrhoids did not differ

between the normal and abnormal groups, except that

patients with a higher education level seem to have a higher

burden of depression (p = 0.046). There were no significant

differences in terms of pain scores between patients with and

without anxiety. On the third day after surgery, patients with

depression had significantly higher pain scores (2.3 ± 1.9 vs.

3.3 ± 1.9, p = 0.025).
Other characteristics correlated to
postsurgical pain

We recorded the number of excisional hemorrhoids. We

also studied the educational background, alcohol/tobacco

consumption, and clinical symptoms such as prolapsus and

hematochezia. Patients who underwent more hemorrhoid

excision had higher pain scores after surgery. No differences

were found in terms of other factors. Details are shown in

Supplementary Table S1.
Association between preoperative
psychological state and postoperative
pain

The GAMM model showed that the postoperative pain

score decreased significantly with time in the crude model
Frontiers in Surgery 05
(β: −0.52; 95% CI: −0.63 to −0.41; p < 0.001) and fully

adjusted model (β: −0.53; 95% CI: −0.65 to −0.42; p < 0.001).
In the crude model (model 1), compared with patients

without depression, those with depression have higher

postoperative pain. However, it was not statistically significant

(β: 0.50; 95% CI: −0.12 to 1.11; p = 0.118). In model 2

adjusted for age, sex, education, and patients with depression

were independently and significantly associated with

postoperative pain (β: 0.77; 95% CI: −0.13 to 1.41; p = 0.021).

In the full model (model 3), further adjusted fo the number

of excisional haemorrhoids, the association between

depression and postoperative pain was close to the margin of

statistical significance (β: 0.61; 95% CI: 0.01 to 1.21; p = 0.05).

However, we did not observe significant anxiety and

postoperative pain in all models. Details are shown in Table 4.
Discussion

In this study, we aimed to study the effect of psychological

state on postsurgical pain after open hemorrhoidectomy. Since

the factors affecting pain are too complicated, we set several

restrictions. Only patients with fourth-degree hemorrhoids

were recruited for our research. Also, patients who had taken

opioids or other psychotropic drugs before admission to the

hospital were excluded. Thus, the patients had similar

conditions before surgery. Patients with serious postsurgical

complications (serious infection, anal fissure, anorectal

stenosis, serious bleeding) were excluded. We found that the

pain score was highest on the first day after surgery and

slowly decreased afterward. The GAMM model showed that

the postoperative pain score decreased significantly with time

in the crude model. There are no significant differences in

terms of pain scores between patients with and without

anxiety. However, patients with anxiety took higher amounts

of pain killer 2–3 days after surgery. On the other hand,

patients with depression had significantly higher pain scores

on the third day after surgery than others. In the fully

adjusted model adjusted for age, sex, education, and the

number of excisional hemorrhoids, we still found that patients

with depression were independently and significantly

associated with postoperative pain. Together, our data

suggested that depression could promote postsurgical pain

after Milligan-Morgan open hemorrhoidectomy.

Before we started this research, we analyzed the sample size

using statistical Software G*Power 3.1.7 for Windows (https://

www.psychologie.hhu.de/arbeitsgruppen/allgemeine-psychologie-

und-arbeitspsychologie/gpower.html). Considered an effect size

( f ) of 0.30, error probability alpha of 0.05, power (1 – error

probability beta) of 0.90, the number of groups of 2, the

number of measurements of 5, a correlation among repeated

measures of 0.5 for F tests (ANOVA: repeated measures), the

calculated total sample size was 74. We finally had 340
frontiersin.org
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TABLE 4 Preoperative anxiety and depression and postoperative pain score in a linear mixed-effects regression model.

Model 1 Model 2 Model 3

β (95%CI) p value β (95%CI) P value β (95%CI) p value

Preoperative anxiety

Anxiety 0.53 (−0.33, 1.39) 0.228 0.57 (−0.29, 1.43) 0.2 0.40 (−0.40, 1.21) 0.328

Time −0.52 (−0.63, −0.41) <0.001 −0.52 (−0.63, −0.41) <0.001 −0.53 (−0.65, −0.42) <0.001

Preoperative depression

Depression 0.50 (−0.12, 1.11) 0.118 0.77 (0.13, 1.41) 0.021 0.61 (0.01, 1.21) 0.05

Time −0.52 (−0.63, −0.41) <0.001 −0.52 (−0.63, −0.41) <0.001 −0.53 (−0.65, −0.42) <0.001

Model 1: Crude model.

Model 2: adjusted for age, sex. and education.

Model 3: further adjusted for the number of excisional hemorrhoids.
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patients. In addition, a post hoc power analysis was conducted

by using the same statistical software. Considering an effect

size ( f ) of 0.30, error probability alpha of 0.05, the total

sample size of 340, the number of groups of 2, the number of

measurements of 5, a correlation among repeated measures of

0.5 for F tests (ANOVA: repeated measures), the calculated

power (1 – error probability beta) was 0.95. Thus, based on

the results of priori power analyses and posthoc power

analyses, we believe that this study has an adequate sample size.

In this study, we chose to perform Milligan-Morgan open

hemorrhoidectomy. Milligan-Morgan surgery is a classic

surgery and is widely performed (22). This surgery has a very

low medical cost and recurrence rate. Although new

techniques such as stapled hemorrhoidopexy and DGHAL did

reduce postsurgical pain, they required higher medical fees

and had higher recurrence rates for grade IV hemorrhoids

(23). Restriction of the medical fee also restricts the use of the

type of energy. The LigaSure system and Ultrasonic Scalpel

were recommended in many studies (24, 25). We had used

the device in some cases. The clinical results were excellent.

These equipment could reduce operation time, blood loss, and

postoperative pain (26). However, due to the limitation of the

medical insurance policy, to reduce the medical cost to meet

the demand of Diagnosis-Related Groups (DRGs), we only

used the normal high-frequency elytrotomy to stop bleeding

during hemorrhoidectomy in all the cases in our study.

In our study, we used VAS to investigate postsurgical pain.

It is very important in terms of sensitivity and the ability to

detect changes in pain over time. VAS is more valid for

detecting changes in pain intensity (27). That is why we chose

VAS in our study. Also, in many similar studies, VAS was

also used to examine postsurgical pain after

hemorrhoidectomies (28, 29). Indeed, there are limitations to

the self-reporting scales. There are many other scales for

rating anxiety and depression. Both SAS/SDS 20 and HADS

were widely used, and many clinical studies adopted either of

the scales. We tried both scales. HADS contained fewer

questions and occupied less time. However, we found that
Frontiers in Surgery 06
there are two problems. First, sometimes, the patients were

not careful enough and did not provide accurate answers.

Second, many patients were elderly people. They could not

understand the questions in the HADS. SAS/SDS 20, however,

had a design of reverse scoring. We could check the scale and

found it obvious. The patients were then asked to finish the

scale again. In this way, the scores were more reliable. Thus,

we chose SAS/SDS 20 for our study.

In our study, the median pain score was the highest on

day 1. Some studies mentioned that many patients had

defecatory pain after surgery. This happened around days 3–4

after surgery (30). In our medical center, we used laxatives

before surgery and oral enteral nutrition after surgery instead

of a normal diet. This largely retarded the defecation time

after surgery, and we did not observe significant pain

complaints during this period.

We found that patients with fewer excisional hemorrhoids

had less pain 1 and 2 days after surgery (p = 0.021, p = 0.002).

This finding was not surprising because more excisional

hemorrhoids would lead to more surgical trauma in the local

site. Also, this would cause postoperative spasm of the anal

sphincter and leave the inflammation reaction around the

anal. Thus, unlike malignant diseases, the surgical concept for

hemorrhoids should be as less as possible. Also, we validated

the affection of pre-surgical symptoms, such as hematochezia

and prolapsus. Moreover, the results were negative.

In addition to the surgery itself, the perception and the

psychological status of the patient are also very important.

Previous studies suggested that anxiety and depression prior

to surgery were correlated with postsurgical pain (12). These

patients had higher analgesic requirements. Moreover, pain

may also aggravate the status of depression/anxiety. These

changes may trigger each other and finally lead to a vicious

circle. We found that patients with anorectal disease usually

had abnormal psychological states. Our data suggested that

14.9% of all patients had different levels of anxiety and 47.1%

had different levels of depression. It seemed that patients with

grade IV hemorrhoids properly had depression.
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To study whether anxiety and depression may affect

postsurgical pain, the generalized additive mixed model was

used for the study. In a systematic review, 8 studies reported a

significantly effect and 10 studies did not demonstrate a

significant difference between patients with and without

depression (15). In our study, we did not observe significant

differences in terms of anxiety. However, on the other hand,

patients with depression had prolonged pain duration. After

excluding the effects of age, gender, education, and the

number of excisional hemorrhoids, patients with depression

still had higher pain scores. Our finding suggested that

presurgical depression did contribute to more pain complaints

after surgery. Depression is commonly associated with

cognitive impairment, and this could lower the threshold for

acute postoperative pain (31). Also, in depression disorders,

the immune system of the patient is suppressed and there

might be higher chances of infection. After

hemorrhoidectomy, this might promote pain.

We also recorded the amount of oral analgesic each patient

taken during their hospital stay. Interestingly, it seemed that

although patients with anxiety did not have higher pain

scores, they consumed higher amounts of the drugs than

others (supplementary Table S2). Since the effects of the

drug could last for 4–6 h, the worst pain experience of the

day could still be recorded and not affected. This finding

suggested that patients with anxiety seemed to take more

drugs than other patients under similar pain burdens.

In our study, the length of hospital stay (LOS) was usually

4–5 days after surgery. The LOS varied very much due to the

different situations in different countries. Some surgeons even

showed that the LOS could be nearly a month (25). Other

reports from China indicated that LOS is 7–13 days (32).

Others suggested that it is usually 1–2 days (28). Some groups

even performed the surgery in the outpatient setting (33).

Despite the fact that there are big differences in terms of LOS,

other studies and our groups agreed that it would take almost

7–30 days for the patients to return to normal activity (34,

35). Those who left hospital very early after surgery still

require medical support after they went home. It seems that

in a place with less community medical support, patients

chose to stay in the hospital for longer.

There are several limitations to our study. First, we only

record the pain score of hospitalized patients. Thus, we lack

the related data when patients were discharged. Second, this is

an observational study, and there is no additional intervention

treatment. More study is required to figure out advanced

therapies. Also, patients with different expectations of the

operation may have different readouts in terms of pain

degree. As a result, the pain score from the patients may not

be very accurate. To weaken the affection, we only recorded

the data on patients with symptomatic fourth-degree

hemorrhoids. Still, this is not objective enough and advanced

methods are required for further study. In addition, there are
Frontiers in Surgery 07
now advanced devices to help reduce postsurgical pain and

there are many reports. In our study, due to the restriction of

medical insurance and Diagnosis-Related Groups (DRGs), we

only use the normal high-frequency elytrotomy. The results

may change when an advanced device is adopted.

In conclusion, our study suggested that the amount of

excisional hemorrhoids correlates with the pain of

postsurgical pain. In addition, psychological states could also

affect the complaints of postsurgical pain. Presurgical

depression could increase the degree of postsurgical pain.
Data availability statement

The original contributions presented in the study are

included in the article/Supplementary Material; further

inquiries can be directed to the corresponding author.
Ethics statement

The studies involving human participants were reviewed

and approved by this study was approved by the institutional

review board of Tongji Medical College of Huazhong

University of Science and Technology. Both written and oral

consent was obtained before the data were collected. The

patients/participants provided their written informed consent

to participate in this study.
Author contributions

GW designed the study and wrote the manuscript. YW

analyzed the clinical data. YC and RZ helped with the design

and data collection. KT provided suggestions for the data

analysis, and Linfang Wang supervised the whole study and

worked as the surgeon for all patients. All authors contributed

to the article and approved the submitted version.
Funding

This study was supported by the National Natural Science

Foundation of China (No. 81700488).
Acknowledgments

The authors thank all participants for their cooperation.
frontiersin.org

https://doi.org/10.3389/fsurg.2022.1024237
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/


Wang et al. 10.3389/fsurg.2022.1024237
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
Frontiers in Surgery 08
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.
Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fsurg.

2022.1024237/full#supplementary-material.
References
1. Chu H, Zhong L, Li H, Zhang X, Zhang J, Hou X. Epidemiology
characteristics of constipation for general population, pediatric population, and
elderly population in China. Gastroenterol Res Pract. (2014) 2014:532734.
doi: 10.1155/2014/532734

2. Kibret AA, Oumer M, Moges AM. Prevalence and associated factors of
hemorrhoids among adult patients visiting the surgical outpatient department
in the university of gondar comprehensive specialized hospital, northwest
Ethiopia. PLoS One. (2021) 16:e0249736. doi: 10.1371/journal.pone.0249736

3. Gallo G, Martellucci J, Sturiale A, Clerico G, Milito G, Marino F, et al.
Consensus statement of the Italian society of colorectal surgery (SICCR):
management and treatment of hemorrhoidal disease. Tech Coloproctol. (2020)
24:145–64. doi: 10.1007/s10151-020-02149-1

4. Yamana T. Japanese practice guidelines for anal disorders I. Hemorrhoids.
J Anus Rectum Colon. (2017) 1:89–99. doi: 10.23922/jarc.2017-018

5. Higuero T, Abramowitz L, Castinel A, Fathallah N, Hemery P, Laclotte
Duhoux C, et al. Guidelines for the treatment of hemorrhoids (short report).
J Visc Surg. (2016) 153:213–8. doi: 10.1016/j.jviscsurg.2016.03.004

6. Agarwal N, Singh K, Sheikh P, Mittal K, Mathai V, Kumar A. Executive
summary—the Association of Colon & Rectal Surgeons of India (ACRSI)
practice guidelines for the management of haemorrhoids-2016. Indian J Surg.
(2017) 79:58–61. doi: 10.1007/s12262-016-1578-7

7. Davis BR, Lee-Kong SA, Migaly J, Feingold DL, Steele SR. The American
Society of Colon and Rectal Surgeons clinical practice guidelines for the
management of hemorrhoids. Dis Colon Rectum. (2018) 61:284–92. doi: 10.
1097/DCR.0000000000001030

8. Muldoon R. Review of American Society of Colon and Rectal Surgeons
clinical practice guidelines for the management of hemorrhoids. JAMA Surg.
(2020) 155:773–4. doi: 10.1001/jamasurg.2020.0788

9. Onur Gulseren M, Dinc T, Ozer V, Yildiz B, Cete M, Coskun F. Randomized
controlled trial comparing the effects of vessel sealing device and milligan morgan
technique on postoperative pain perception after hemorrhoidectomy. Dig Surg.
(2015) 32:258–61. doi: 10.1159/000381754

10. Balciscueta Z, Balciscueta I, Uribe N. Post-hemorrhoidectomy pain: can
surgeons reduce it? A systematic review and network meta-analysis of
randomized trials. Int J Colorectal Dis. (2021) 36:2553–66. doi: 10.1007/s00384-
021-04013-6

11. Hanley C, Ladha KS, Clarke HA, Cuthbertson BC, Wijeysundera DN,
Investigators, Mets Study. Association of postoperative complications with
persistent postsurgical pain: a multicentre prospective cohort study. Br
J Anaesth. (2022) 128:311–20. doi: 10.1016/j.bja.2021.10.027

12. Page MG, Watt-Watson J, Choiniere M. Do depression and anxiety profiles
over time predict persistent postsurgical pain? A study in cardiac surgery patients.
Eur J Pain. (2017) 21:965–76. doi: 10.1002/ejp.998

13. Sahin N, Karahan AY, Devrimsel G, Gezer IA. Comparison among pain,
depression, and quality of life in cases with failed back surgery syndrome and
non-specific chronic back pain. J Phys Ther Sci. (2017) 29:891–5. doi: 10.1589/
jpts.29.891

14. Pinto PR, McIntyre T, Ferrero R, Almeida A, Araujo-Soares V. Predictors of
acute postsurgical pain and anxiety following primary total hip and knee
arthroplasty. J Pain. (2013) 14:502–15. doi: 10.1016/j.jpain.2012.12.020
15. Dadgostar A, Bigder M, Punjani N, Lozo S, Chahal V, Kavanagh A. Does
preoperative depression predict postoperative surgical pain: a systematic review.
Int J Surg. (2017) 41:162–73. doi: 10.1016/j.ijsu.2017.03.061

16. Sim HL, Tan KY. Randomized single-blind clinical trial of intradermal
methylene blue on pain reduction after open diathermy haemorrhoidectomy.
Colorectal Dis. (2014) 16:O283–287. doi: 10.1111/codi.12587

17. Rotigliano N, Fuglistaler I, Guenin MO, Dursunoglu GB, Freiermuth D, von
Flue M, et al. Perianal block with ropivacaine as a supplement to anaesthesia in
proctological surgery: double-blind randomized placebo-controlled trial
(PERCEPT). Br J Surg. (2020) 107:960–9. doi: 10.1002/bjs.11520

18. Shen LL, Lao LM, Jiang SF, Yang H, Ren LM, Ying DG, et al. A survey of
anxiety and depression symptoms among primary-care physicians in China. Int
J Psychiatry Med. (2012) 44:257–70. doi: 10.2190/PM.44.3.f

19. Chiu LYL, Sun T, Ree R, Dunsmuir D, Dotto A, Ansermino JM, et al. The
evaluation of smartphone versions of the visual analogue scale and numeric rating
scale as postoperative pain assessment tools: a prospective randomized trial. Can
J Anaesth. (2019) 66:706–15. doi: 10.1007/s12630-019-01324-9

20. Zhang T, Li X, Ji X, Lu J, Fang X, Bian Y. Generalized additive mixed model
to evaluate the association between total pulmonary infection volume and volume
ratio, and clinical types, in patients with COVID-19 pneumonia: a propensity
score analysis. Eur Radiol. (2021) 31:7342–52. doi: 10.1007/s00330-021-07860-7

21. Najjar SS, Scuteri A, Shetty V, Wright JG, Muller DC, Fleg JL, et al.
Pulse wave velocity is an independent predictor of the longitudinal increase
in systolic blood pressure and of incident hypertension in the Baltimore
longitudinal study of aging. J Am Coll Cardiol. (2008) 51:1377–83. doi: 10.
1016/j.jacc.2007.10.065

22. Tomasicchio G, Martines G, Lantone G, Dibra R, Trigiante G, De Fazio M,
et al. Safety and effectiveness of tailored hemorrhoidectomy in outpatients setting.
Front Surg. (2021) 8:708051. doi: 10.3389/fsurg.2021.708051

23. Genova P, Damiano G, Lo Monte AI, Genova G. Transanal hemorrhoidal
dearterialization versus Milligan-Morgan hemorrhoidectomy in grade III/IV
hemorrhoids. Ann Ital Chir. (2019) 90:145–51. PMID: 31182699

24. Xu L, Chen H, Lin G, Ge Q. Ligasure versus ferguson hemorrhoidectomy in
the treatment of hemorrhoids: a meta-analysis of randomized control trials. Surg
Laparosc Endosc Percutan Tech. (2015) 25:106–10. doi: 10.1097/SLE.
0000000000000136

25. Lim DR, Cho DH, Lee JH, Moon JH. Comparison of a hemorrhoidectomy
with ultrasonic scalpel versus a conventional hemorrhoidectomy. Ann Coloproctol.
(2016) 32:111–6. doi: 10.3393/ac.2016.32.3.111

26. Merali K, Karimuddin A, Crump T, Brown C, Phang T, Raval M, et al. The
relationship between perceptions of shared decision-making and patient-reported
outcomes in a cross-sectional cohort of haemorrhoidectomy patients. Colorectal
Dis. (2022) 24:504–10. doi: 10.1111/codi.16039

27. Jensen MP, Chen C, Brugger AM. Postsurgical pain outcome assessment.
Pain. (2002) 99:101–9. doi: 10.1016/s0304-3959(02)00063-5

28. Mongelli F, Lucchelli M, La Regina D, Christoforidis D, Saporito A, Vannelli
A, et al. Ultrasound-guided pudendal nerve block in patients undergoing open
hemorrhoidectomy: a post-hoc cost-effectiveness analysis from a double-blind
randomized controlled trial. Clinicoecon Outcomes Res. (2021) 13:299–306.
doi: 10.2147/CEOR.S306138
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fsurg.2022.1024237/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fsurg.2022.1024237/full#supplementary-material
https://doi.org/10.1155/2014/532734
https://doi.org/10.1371/journal.pone.0249736
https://doi.org/10.1007/s10151-020-02149-1
https://doi.org/10.23922/jarc.2017-018
https://doi.org/10.1016/j.jviscsurg.2016.03.004
https://doi.org/10.1007/s12262-016-1578-7
https://doi.org/10.1097/DCR.0000000000001030
https://doi.org/10.1097/DCR.0000000000001030
https://doi.org/10.1001/jamasurg.2020.0788
https://doi.org/10.1159/000381754
https://doi.org/10.1007/s00384-021-04013-6
https://doi.org/10.1007/s00384-021-04013-6
https://doi.org/10.1016/j.bja.2021.10.027
https://doi.org/10.1002/ejp.998
https://doi.org/10.1589/jpts.29.891
https://doi.org/10.1589/jpts.29.891
https://doi.org/10.1016/j.jpain.2012.12.020
https://doi.org/10.1016/j.ijsu.2017.03.061
https://doi.org/10.1111/codi.12587
https://doi.org/10.1002/bjs.11520
https://doi.org/10.2190/PM.44.3.f
https://doi.org/10.1007/s12630-019-01324-9
https://doi.org/10.1007/s00330-021-07860-7
https://doi.org/10.1016/j.jacc.2007.10.065
https://doi.org/10.1016/j.jacc.2007.10.065
https://doi.org/10.3389/fsurg.2021.708051
https://doi.org/10.1097/SLE.0000000000000136
https://doi.org/10.1097/SLE.0000000000000136
https://doi.org/10.3393/ac.2016.32.3.111
https://doi.org/10.1111/codi.16039
https://doi.org/10.1016/s0304-3959(02)00063-5
https://doi.org/10.2147/CEOR.S306138
https://doi.org/10.3389/fsurg.2022.1024237
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/


Wang et al. 10.3389/fsurg.2022.1024237
29. Abbas ST, Raza A, Muhammad Ch I, Hameed T, Hasham N, Arshad N.
Comparison of mean pain score using topical and oral metronidazole in post
Milligan Morgan hemorrhoidectomy patient: a randomized controlled trial. Pak
J Med Sci. (2020) 36:867–71. doi: 10.12669/pjms.36.5.1796

30. Joshi GP, Neugebauer EA, Collaboration, Prospect. Evidence-based
management of pain after haemorrhoidectomy surgery. Br J Surg. (2010)
97:1155–68. doi: 10.1002/bjs.7161

31. Ghoneim MM, O’Hara MW. Depression and postoperative complications:
an overview. BMC Surg. (2016) 16(5):1–10. doi: 10.1186/s12893-016-0120-y

32. He YH, Tang ZJ, Xu XT, Huang DQ, Zhang LS, Tang QZ, et al. A
randomized multicenter clinical trial of RPH with the simplified
Frontiers in Surgery 09
Milligan-Morgan hemorrhoidectomy in the treatment of mixed hemorrhoids.
Surg Innov. (2017) 24:574–81. doi: 10.1177/1553350617731205

33. Pata F, Gallo G, Pellino G, Vigorita V, Podda M, Di Saverio S, et al.
Evolution of surgical management of hemorrhoidal disease: an historical
overview. Front Surg. (2021) 8:727059. doi: 10.3389/fsurg.2021.727059

34. Aditya, Kuldeep R, Agarwal PN, Nasar A. A comparative study to evaluate
milligan morgan hemorrhoidectomy versus pile suture method in management of
haemorrhoids. International Surgery Journal. (2021) 8(2):664–7. doi: 10.18203/
2349-2902.ISJ20210381

35. Bari SU, Malik AA, Kangoo AA. Harmonic scalpel hemorrhoidectomy
versus bipolar diathermy hemorrhoidectomy—a prospective evaluation. Indian
J Colo-Rectal Surg. (2021) 4(2):39.
frontiersin.org

https://doi.org/10.12669/pjms.36.5.1796
https://doi.org/10.1002/bjs.7161
https://doi.org/10.1186/s12893-016-0120-y
https://doi.org/10.1177/1553350617731205
https://doi.org/10.3389/fsurg.2021.727059
https://doi.org/10.18203/2349-2902.ISJ20210381
https://doi.org/10.18203/2349-2902.ISJ20210381
https://doi.org/10.3389/fsurg.2022.1024237
https://www.frontiersin.org/journals/surgery
https://www.frontiersin.org/

	Psychological states could affect postsurgical pain after hemorrhoidectomy: A prospective cohort study
	Introduction
	Patients and methods
	Assessment of psychological status
	Evaluation of postsurgical pain
	Statistical analysis
	Results
	Clinical characteristics
	Postsurgical pain scores
	Consumption of oral analgesic
	Preoperative psychological characteristics and postsurgical pain
	Other characteristics correlated to postsurgical pain
	Association between preoperative psychological state and postoperative pain

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


