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EITRODUCTION

Hemorrhoids are among the most common and frequently encountered chronic
anorectal diseases in anorectal surgerylll. They are venous clusters formed by
congestion, expansion, and flexion of the venous plexus in the lower part of the
rectum!?l. The symptoms of hemorrhoids include bright red bleeding from the anus and
intestines, mucus discharge, perianal irritation or itching, pain around the anus,
hemorrhoid pad prolapse or protruding masses, and staining of the underwearl®l.
Hemorrhoids affect 4.40% of the global population, with a global incidence of
approximately 49.14%[4]. In China, 51.14% adults of the total surveyed population suffer
from anorectal diseases, ere hemorrhoids constitute the highest incidence rate
(50.28%)51.  According to the Goligher clinical grading system, hemorrhoids are
classified as grades I-IVI°l. Grades I and II can usually be controlled with conservative
treatment, while Grades III and IV often require surgery. Mixed hemorrhoids are
among the most common types of hemorrhoids and are comprised of internal and
external hemorrhoid vascular plexuses of the corresponding site of mutual fusionl7l. The
pathological mechanism that generates internal hemorrhoidhinvolves the supporting
structure of the anal cushion (anal canal vascular cushion), pathological changes and
displacement of the vascular plexus, and arteriovenous anastomosis/®l. The pathological
mechanism of external hemorrhoids involves the expansion of the subcutaneous

vascular plexus in the distal dentate line, blood flow stasis, thrombosis, or tissue
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hyperplasial’l. Mixed hemorrhoids bleed easily and recurrently, and this can result in
severe anemia. Hence, they may have a negative effect on the health of the patient and
surgical treatment is required. Milligan-Morgan hemorrhoidectomy has been widely
used since 1937 for the treatment of grade III and IV hemorrhoids. However, most
patients experience different degrees of postoperative pain that may cause anxiety[!0l.
Based on the current status of surgical options for grade III and IV hemorrhoids, this
study aimed to evaluate the curative effect of mixed hemorrhoid surgery through

patient feedback.

MATERIALS AND METHODS

Patients

This was a retrospective study involving patients with mixed hemorrhoids (grade III or
IV). All patients underwent external pile-excision and internal pile-ligature operations
for mixed hemorrhoid treatment in Beijing Tsinghua Changgung Hospital from

November 1, 2020, to October 31, 2021 (Figure 1).

Inclusion criteria: The following inclusion criteria were applied in this study: (1)
Patients who were diagnosed with mixed hemorrhoids (grades III and IV) based on the
Goligher clinical grading system for the classification of hemorrhoids; (2) Patients who
had clinical symptoms that may affect daily life; (3) Patients who had ineffective
conservative treatment; (4) Patients who underwent surgery with good compliance; (5)
Patients who had never undergone mixed hemorrhoid surgery before; (6) Patients who
had signed the consent forms vcﬁmtarﬂy; (7) Patients who successfully completed the
surgery; and (8) Patients who were followed up and observed for 28 d after the

operation.

Exclusion criteria: The exclusion criteria were as follows: (1) Patients who have had
mixed hemorrhoids surgery or other paianal disease surgery before; (2) Patients who

had severe systemic diseases or severe primary diseases (such as cardiac,
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cerebrovascular, hepatic, renal, or hematopoietic system diseases); (3) Patients who had
severe mental illness, such as severe depression or mania; (4) Patients who were either
pregnant, breastfeeding or were women experiencing menstrual periods; (5) Patients
with rectal cancer, tuberculosis, Crohn's disease and other rectal and anal diseases; (6)
Patients with allergies; or (7) Patients who voluntarily abandoned treatment prior to

surgery.

Methods
Surgical method: We employed Milligan-Morgan hemorrhoidectomy to remove mixed

hemorrhoids.

Observational indicators and follow up: The observational indicators for this study
were as follows: (1) Improvement in pain post-surgery; (2) Changes in quality-of-life
post-surgery. The patients were observed for 28 d after surgery. At 3, 7, 14, and 28 d
after surgery, the Visual Analog Scale (VAS) of pain intensity was used to assess the
pain levels of patients. At 14- and 28-d post-surgery, the World Health Organization
Quality of Life - BREF (WHOQOL-BREF) self-reporting questionnaire was used to
assess the quality of life (QoL) of patients. At 3-, 7-, and 14-d post-surgery, the patients
did not undergo digital rectal examination to avoid suture tearing. At 28 d post-surgery,

we evaluated the treatment effect by using a digital rectal examination.

Statistical analysis

ta were processed by using the SPSS 27 software (IBM SPSS, Armonk, NY, USA).
Quantitative data, such as age, pain scores, and QoL scores, were presented as mean +
SD. The Student’s t-test was used to compare the groups. Factors influencing
postoperative pain and the WHOQOL-BREF scores were analyzed by using multiple
linear regression. All P values less than 0.05 were considered to be statistically

significant.
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RESULTS
A total of 164 patients were included in this study. The basic patient information is
shown in Table 1.

The distribution of the VAS-based pain scores of all patients at 3, 7, 14 and 28 d after
surgery are shown in Table 2. Post-surgery pain was significantly reduced with the
passage of time. Fourteen days after the operation, the pain had completely
disappeared in some patients. Twenty-eight days after the surgery, none of the patients
experienced any pain.

Comparing the WHOQOL-BREF scores of patients at 14 and 28 d after surgery, we
used one-way repeated measures analysis of variance and determined whether there is
a significant improvement in the QoL of patients at & and 28 d after surgery. According
to the boxplot, there were no outliers in the data. According to the Shapiro-Wilk test,
the data of each group followed a normal distribution (P > 0.05); According to the
Mauchly spherical hypothesis test, the variance-covariance matrix of the dependent
variable was equal. The data was presented in the form of mean + SD. There were six
items that were compared at 14- and 28-d post-surgery. The difference in scores in each
group had statistically significant. QoL score: F = 629.368, P <ﬁ001; health condition
score: F =294.936, P < 0.001; physical health score: F = 6190.930, P < 0.001; psychological
health score: F = 6168.725, P < 0.001; social relations score: F = 6719.581, P < 0.001;
surrounding environment score: F = 6414.756, P < 0.001. The mean QoL score 28 d after
surgery (4.79 + 0.46) was higher than that at 14 d post-surgery (3.79 + 0.57). The mean
health condition score 28 d after surgery (4.80 + 0.41) was also higher than that at 14 d
post-surgery (4.01 + 0.62). The mean physical health score 28 d after surgery (32.10 +
2.96) was significantly higher than that at 14 d post-surgery (23.41 + 2.85). The mean
psychological health score 28 d after surgery (27.22 + 1.62) was significantly higher than
that at 14 d post-surgery (21.37 + 1.70). The mean social relations score 28 d after
surgery (12.21 + 1.59) was significantly higher than that at 14 d post-surgery (6.32 +
1.66). The mean surrounding environment score 28 d after surgery (37.13 + 2.88) was

significantly higher than that at 14 d post-surgery (28.42 + 2.86). The differences in QoL
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scores at day 14 and day 28 post-surgery were observed to be statistically significant
(P <0.001) (Table 3 and Table 4).

Multiple linear regression analysis of the WHOQOL-BREF scores at 14 and 28 d after
mixed hemorrhoid surgery showed that age and sex, but not anesthesia mode and
number of surgical resections (P > 0.05), were the factors influencing mixed hemorrhoid

surgery outcomes (P < 0.05) (Table 5).

DISCUSSION

Hemorrhoids is a benign but commonly occuiring chronic disease that can disrupt the
daily lives and well-being of patients(!ll. The overall prevalence of hemorrhoids among
the study participﬁnts was 14.4% and was higher among women (15.7%) than among
men (13.0%). A nationwide cross-sectional study of Korean adults suggested that
obesity, abdominal obesity, depression, and past pregnancy may be risk factors for
hemorrhoids that negatively affect the QoLI'2. Hemorrhoidectomy is one of the most
common procedures performed during anorectal surgeryl[3l. Patients who underwent
surgery showed significant differences in activities of daily living before and after
surgery. The patients were satisfied with their lives after surgeryl4l.

One of the major purposes of our study was to assess the factors influencing the QoL
of patients after hemorrhoidectomy using the Milligan-Morgan procedure. In our study,
most improvements in hemorrhoid-specific QoL and severe symptoms occurred 2 wk
after surgery. Most patients did not report taking other medicationsﬁrmg this period,
and none returned to the hospital because of ﬁforsening symptoms.

In a longitudinal observational study, bleeding and soiling ShOWﬁj significant
improvements in symptom severity from weeks 4 to 8 post-surgery, whereas pain,
itching, and swelling/prolapse did notl!5l. This difference in the improvement of
specific symptoms may be attributed to the surgical techniques used. Xia et
alll%l suggested that the male sex and surgical techniques are associated with an

increased risk of readmission.
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Keong et al'®! found pain, bleeding, soiling, itching, and swelling/prolapse to be the
factors that affect the QoL of patients. In the present study, we found that age, sex, and
number of resections were factors affecting the QoL of patients. We also found that age,
sex, and number of resections were risk factors for postoperative pain after
hemorrhoidectomy using the Milligan-Morgan procedure. The subjective feelings of
patients were used as the main option in this study. Postoperative pain after Milligan-
Morgan hemorrhoidectomy remains a problem for colorectal surgery teamsl[!7l. Patients
experience prolonged, intractable anal pain that adversely affects their QoL. However,
in the present study, the patients experienced minimal pain. The patients experienced
excruciating pain during and half an hour after defecation. Effective analgesic therapy
plays an important role in improving QoL for them. Therefore, laxatives were
administered to all patients. In our study, the symptoms improved 2 wk after surgery.
We therefore selected 3- and 7-d post-surgery as appropriate observation time-points.

A retrospective cohort association studyl!8l has indicated that postoperative pain
decreases with increasing age. A total of 11,510 patients from 26 countries (59% women;
mean age 62 years) underwent one of the aforementioned types of surgery. These
results are consistent with those of the present study.

In oy _study, we found that men experienced pain more intensely than
women. Psychological factors such as anxiety, distress, and pain catastrophizing play
relevant roles in the development of pain after surgeryl!?l. Hormones may possibly
mediate the role of sex differences in post-surgical pain by contributing to fluctuations
in pain sensitivity across the menstrual cycle in women![2)l. Furthermore, in 58 studies
(published between Septemﬁ 2013 and March 2015) assessing sex differences in
patients undergoing various surgical procedures, women seemed to be at a higher risk
of developing severe postoperative painl2!l. g

As the number of excisions increased, pain increased. Hemorrhoidectomy ay
partially injure the submucosal plexus along with the underlying muscles and alter the

neuroregulation of the rectal muscles, leading to rectal hyperactivity and spasms. We
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found that the more tissue was removed, the more likely the anus was to develop
swelling.

Our study found that neither QoL nor poﬁoperative pain was affected by the mode
of anesthesia. In a report from Nigerial2l, 22 (18.3%) patients consented to undergo
ligation and excisional hemorrhoidectomy under local anesthesia. As many as 88
(73.3%) patients were managed conservatively, eight (6.7%) had surgery uncﬁr spinal
anesthesia and two (1.7%) patients had surgery under general anesthesia. Surgeries
done under local anesthetic have some important advantages that include early
ambulation and subsequent discharge from the hospital, and a reduction in the total
cost of the procedurel??l. As regards local anesthetic infiltration for the rubber band
ligation oféarly symptomatic hemorrhoids, a systematic review and meta-analysis
found that the post-procedure pain score (SMD: -5.19; 95%CI: -9.08 - -1.30; Z = 2.62; P <
0.009) was significantly lower in the group of patients undergoing rubber band ligation

of hemorrhoids under local anesthetic injection!Zl.

CONCLUSION

This study demonstrated that Milligan-Morgan hemorrhoidectomy can significantly
improve the postoperative QoL of patients. Age, sex, and the number of surgical
resections were the factors that influenced postoperative pain but were not related to
the anesthesia mode. With an increase in illness duration, the number of mixed
hemorrhoids gradually increased. With an increase in the number of resections, the
degree of postoperative pain and the QoL of patients also worsened. The findings of
this study are directly applicable to clinical practice, providing valuable insights for
healthcare professionals. Therefore, we suggest that once a diagnosis of mixed
hemorrhoids (grades III and IV) is made, surgery should be performed as soon as
possible, regardless of the presence or absence of obvious symptoms. The study's
conclusions are relevant and applicable to other similar populations or settings,
suggesting their generalizability across different contexts. However, this study still has

limitations. Firstly, the influence of anesthesia on postoperative pain is unclear. In
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addition, the number of local anesthesia cases was relatively small. The costs of
intrathecal and general anesthesia are much higher than that of local anesthesia.
Meanwhile, we did not count the time required for anesthesia recovery and the adverse
reactions caused by anesthesia. Also, we did not conduct detailed statistics on the
length of hospital stay for patients, which is also one of the issues that patients are very
concerned about. In future research, we will pay more attention to the above-mentioned
issues andinclude a larger number of such local anesthesia cases with hopes of
reducing medical expenses for patients while improving the quality of research in this
area. The study's conclusions should be viewed withinﬁe context of its limitations,
which should be further addressed in future research. It is a single-center study with a
small sample size, and further multi-center large-sample studies are needed to confirm

its feasibility.
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Figure Legends

Figure 1 Flow chart of the study showing inclusion and exclusion criteria.
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Table 1 Basic characteristics of 164 patients, n (%)

Characteristics Data
Age (yr) 3991130
<60 146 (89.0)
260 18 (11.0)
Sex

Male 93 (56.7)
Female 71 (43.3)
Anesthesia mode

Local anesthesia 15 (9.2)
Intrathecal anesthesia 137 (83.5)
General anesthesia 12 (7.3)
Number of surgical resection

1 36 (22.0)
2 66 (40.2)
3 62 (37.8)

Table 2 Distribution of pain scores at 3, 7, 14 and 28 d after surgery

Time Score Number of patients

3d 24
87
53
4

65
79
16

7d

14d

_ O e W N R’ e W

95
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28d

49
164

Table 3 Comparison of World Health Organization Quality of Life - BREF score

between 14 and 28 d after surgery

Item Time mean ¥ SD t value P value
Quality of life 14 d  after
operation 3.79+0.57
25.087 <0.001
28 d after
operation 4791046
Health condition 14 d after
operation 401+0.62
17174 <0.001
28 d after
operation 4.80+£041
Physical health 14 d after
operation 2341285
80.282 <0.001
28 d after
operation 3210 £2.96
Psychological 14 d  after
health operation 2137 £1.70
78.541 <0.001
28 d after
operation 27.22 +1.62
Social relation 14 d after
operation 6.32+71.66
81.973 <0.001
28 d after
operation 12.21 £1.59
Surrounding 14 d after 28.42+286 80.092 <0.001
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environment operation
28 d after
operation 37.13 £2.88

Multiple linear regression analysis of the pain scores at 3 and 7 d after the mixed
hemorrhoid operation showed that age, sex, and the number of surgical resections, but
not the anesthesia mode (P > 0.05), were the factors influencing mixed hemorrhoid

surgery outcomes (P < 0.05) (Table 4).

Table 4 Multiple linear regression analysis of the factors that impact the

postoperative pain scores

Unstandardized Standardized fvalue P value
Ttem Time Coefficients Coefficients

B SE (Beta)

Constant 3 d after
27.219 < 0.001
operation 4.430 0.163 -

7 d after
15.648 < 0.001
operation 2.954 0.189 -
Age 3 d after
11404 < 0.001
operation -0.033 0.003 -0.581
7 d after
-8.884 < 0.001
operation -0.030  0.003 -0.512
Sex 3 d after
-2.902 0.004
operation -0.220 0.076 -0.149
7 d after
-3.134 0.002
operation -0.275 0.088 -0.182
Anesthesia 3 d after
-0.678 0.499
mode operation -0.044 0.065 -0.035
7 d after
-1.283 0.201
operation -0.097 0.075 -0.074
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Number of
surgical

resections

3 d after
operation
7 d

after

operation

0.428 0.049 0.442

0.365 0.057 0.367

8.695

6.390

< 0.001

< 0.001

Table 5 Multiple linear regression analysis of the factors that impact postoperative
World Health Organization Quality of Life - BREF scores

Unstandardized Standardized tvalue P
Item Time Coefficients Coefficients value
B SE (Beta)
Constant 14 d after
32.135 < 0.001
operation 27493 0.856 -
28 d after
44 863 < 0.001
operation 37.129 0.828 -
Age 14 d after
-7.342 < 0.001
operation -0.110  0.015 -0.505
28 d after
-9.199 < 0.001
operation -0134 0.015 -0.590
Sex 14 d after
2.178 0.031
operation 0867  0.398 0.151
28 d after
2.837 0.005
operation 1.092 0.385 0.183
Anesthesia 14 d after
0.747 0.456
mode operation 0.255  0.342 0.051
28 d after
0.675 0.501
operation 0223 0331 0.043
Number 14 d after -0.052 0.259 -0.014 -0.199 0.842
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of surgical

resection

operation
28 d after

operation

-0.098

0.250

-0.025

-0.393

0.695

16/ 16




90292 _Auto_Edited.docx

ORIGINALITY REPORT

270«

SIMILARITY INDEX

PRIMARY SOURCES

B 0 @8 D

B B B

Olusegyn I. Alatise, Augustine E. Agl?akwuru, 60 words — 2%
Augustine O. Takure, Adewale O. Adisa, Akinbolaji A.

Akinkuolie. "Open haemorrhoidectomy under local anaesthesia

for symptomatic haemorrhoids: An experience from Nigeria",

Arab Journal of Gastroenterology, 2011

Crossref

apm.amegroups.com cc words 2%
xxg.ncbi.nlm.nih.gov 50 words 2%
Isnj'tce)n:gr.org.in 49 words — 2%
Iem-esmceitencecentraI.org 42 words — 2%
x]\g/r\:]\g.science.gov 36 words — | 0%
academic.oup.com 34 words — 1 0%

Internet

' 0)
Iem>:r|2(grt.arxw.org 30 words — 1 )0



RN
o

— RN
W N

— — RN RN
~ o (9] S

0
ecommons.aku.edu 21 words — 1 /0

Internet

) .y . . . . 0
Shu-Fen Niu. Quallty"of life of patients having re'nal 19 words — 1 /0
replacement therapy", Journal of Advanced Nursing,

7/2005

Crossref

Pereira, Manuel P., and Esther Pogatzki-Zahn. 1 %
N . ) o 18 words —
Gender aspects in postoperative pain :", Current

Opinion in Anaesthesiology, 2015.

Crossref

www.medrxiv.org 18 words — 1 %

Internet

'I'\/Iarle.SheIIa De Robles, Christopher J. Young. 17 words — 1 )0
Surgical technique is the main predictor of

recurrence in the management of haemorrhoids", ANZ Journal

of Surgery, 2021

Crossref

S 0
tessera.spandidos-publications.com 16 words — '] /0

Internet

L . 0
fépublishing.blob.core.windows.net 14 words — 1 /0

Internet

. 0
www.theguardian.com 14 words — | 0

Internet

0
www.researchgate.net 13 words — |1 o

Internet



EXCLUDE QUOTES ON EXCLUDE SOURCES <1%
EXCLUDE BIBLIOGRAPHY ON EXCLUDE MATCHES <10 WORDS



