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Abstract

Background: Hemorrhoids are common. Hemorrhoidectomy should typically be offered to patients whose symp-
toms result from external hemorrhoids or combined internal and external hemorrhoids with prolapse (grades IlI/1V).
However, none of the currently used surgical methods could be considered an ideal surgical option that is effective,
safe, and painless. We hypothesized that a combination of Ruiyun procedure for hemorrhoids (RPH) and simplified
Milligan-Morgan hemorrhoidectomy (sMMH) will increase the safety and effectiveness of surgical treatment hemor-
rhoids. This study aimed to evaluate the efficacy of Ruiyun procedure for hemorrhoids combined simplified Milligan—
Morgan hemorrhoidectomy with dentate line-sparing (RPH 4 sMMH) to treat grade Ill/IV hemorrhoid.

Methods: Total 452 patients with hemorrhoids of grade IlI/IV were retrospectively reviewed in China-Japan Friend-
ship Hospital, 244 cases were assigned to RPH+ sMMH group, and 208 cases in MMH group. The primary efficacy
outcome was rate of curative at 3 month after operation, and the recurrence rate within 12 months post operation.
Secondary efficacy outcomes included wound healing time, time required to resume normal work, constipation
symptom, quality of life, and pain post operation was also evaluated. The safety outcome included postoperative
complications.

Results: There were no differences between the two groups in demographic characteristics. There was no statisti-
cally significant difference between the two groups in the curative rate. The recurrence rate after 12 months post
operation in the RPH 4+ sMMH (3.0%) was significantly lower than the sMMH group (7.8%) (P =0.032). The wound
healing time was significantly shorter in RPH + sMMH group than that in MMH group (P <0.001). The time required to
resume normal work in the RPH+ sMMH group was significantly shorter than MMH group (P <0.001). Compared with
the MMH group, the RPH+ sMMH therapy preserve better life quality and lower constipation symptom (all P <0.05).
Patients who underwent RPH+ sMMH had significantly less postoperative pain than MMH therapy. The total rate

of patients with postoperative complications in the RPH+ sMMH group (8.6%) was significant lower than the MMH
group (16.3%) (P=0.012).
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Conclusion: RPH+sMMH may more effective in treating patients with Ill/IV hemorrhoids, which indicated lower
recurrence rate, lower postoperative complications and pain, shorter recovery and return to normal life.

Keywords: Hemorrhoids, Ruiyun procedure for hemorrhoids, Simplified Milligan-Morgan hemorrhoidectomy,

Efficacy, Safety, Postoperative complications

Background

Hemorrhoids are a common anorectal complaint that
is often considered as benign. Hemorrhoids seem to
affect people equally between genders and typically
occur during middle age, though younger patients
are not uncommon. Although the exact incidence in
worldwide remains unknown, a study have revealed
an overall prevalence of 39% for grades I to IV hemor-
rhoids classified according to the international classifi-
cation of hemorrhoids in the current adult population
[1]. In 2006 and 2007, approximately 25,000 haemor-
rhoidal procedures were performed in England as
hospital day-case or inpatient admissions [2], there-
fore, hemorrhoids have become a major medical and
socioeconomic problem. Currently, the Milligan—Mor-
gan open hemorrhoidectomy (MMH) is considered
as the standard surgical procedure for hemorrhoid.
The disadvantage of the MMH includes prolonged
wound-healing, severe postoperative pain, and affects
the fine sensory function of the anus [3]. The modern
surgical treatment of hemorrhoids puts forward higher
requirements for the protection of anal function. The
reasonable protection of the dental line area, the tran-
sitional mucosal zone and the skin of the anal canal is
a basic link that must be paid attention to in the opera-
tion of hemorrhoids. Hence, Rubber band ligation
(RBL), infrared photocoagulation and sclerotherapy
are recommended in cases of bleeding due to grade
I and II hemorrhoids [4]. However, post-operation
efficacy often responded with deterioration, and less
than half of patients could remain asymptomatic after
4 years [5]. The simplified Milligan—Morgan (sMMH)
is a surgical option derived from MMH. The Ruiyun
procedure for hemorrhoids (RPH) is a newly devel-
oped therapy based on the RBL and is mainly applied
for hemorrhoids [6]. Studies have shown that RPH can
reduce the incidence of postoperative complications
and improve efficacy in mixed hemorrhoids [7].

In this study, we combined RPH with sMMH to
form a new surgical method named as "RPH combined
sMMH with dentate line-sparing” (RPH+4+sMMH).
This study aimed to evaluate the efficacy and safety of
RPH+sMMH therapy in treating grade III/IV hemor-
rhoids and explored operation indications, contraindi-
cations, steps and key points, complications.

Materials and methods

Participants

A total of 452 patients with hemorrhoids of grade III/IV
were retrospectively reviewed in China—Japan Friendship
Hospital from October 2018 to October 2019. Subjects
who meet the diagnostic criteria of Guidelines for Clini-
cal Diagnosis and Treatment of Hemorrhoids according
to Colorectal and Anal Surgery Group of the Chinese
Medical Association (2006) were enrolled [8]. The inclu-
sion criteria were as follows: (1) meet the criteria of III/
IV degree hemorrhoids; (2) aged > 18 years old; (3) no
history of rectal or anal surgery; (4) informed written
consent was obtained from patients in person or by legal
guardian.

Detailed exclusion criteria comprised the following: (1)
combined with other intestinal and anal diseases, such
as tumor, ulcerative colorectitis, intestinal tuberculosis,
Crohn’s disease, anal fissure, anal fistula, perianal abscess,
etc.; (2) severe cardiovascular disease (severe arrhythmia,
myocardial infarction within 3 months, New York Heart
Association Functional Classification III and IV, systolic
pressure > 180 or<90 mmHg; (3) severe liver or kidney
dysfunction; (4) allergic or scarred physique; (5) women
who are pregnant or breastfeeding or during menstrua-
tion; (6) A medical history of epileptic history of major
depression or major anxious, or other mental disorders.

Study design

According to the received treatments, patients were
grouped in two. The treatment group received RPH com-
bined sMMH with dentate line-sparing (RPH+sMMH),
and the control group received classic MMH.

All surgery was proceeded by one surgeon (HL) under
same preoperative preparations. The patients were oper-
ated in the right lateral position under intravenous gen-
eral anesthesia combined local infiltration anesthesia.

The surgery procedure of RPH+sMMH for the treat-
ment group was as follows (Fig. 1): (1) Iodophor disinfects
the intestinal cavity, exposing the anal canal and rectum
with a horn-shaped anoscope (C); (2) carefully check the
number and size of the hemorrhoids above the dentate
line and the loose mucosal part (B—C); (3) after confir-
mation of ligation point, suction aiming at the internal
hemorrhoid or loose mucosa was introduced; (4) hemor-
rhoids were sucked into the ligation tube (try to protect
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Fig. 1 Procedure of Ruiyun procedure for hemorrhoids combined simplified Milligan-Morgan hemorrhoidectomy with dentate line-sparing. A
Circumferential prolapsed hemorrhoids with skin tags. Check the number and size of the hemorrhoids above the dentate line (B) and the loose
mucosal part (C). D-F Ruiyun procedure for hemorrhoids (RPH): suction aiming at the internal hemorrhoid or loose mucosa, turned off the negative
pressure after the elastic suture ring ligated the internal hemorrhoid or loose mucosal at —0.08 to — 0.1 MPa with the elastic line fully tighten
around the hemorrhoids or loose mucosal (D), and then remove the bandage (E).the prolapse has been significantly improved (F). G-I Simplified
Milligan—Morgan procedure (sMMH): check the number and size of the hemorrhoids below the dentate line with a horn-shaped anoscope (G). A
radial fusiform incision was made from the lower edge of the external hemorrhoids to the dentinal line, then striped the subcutaneous tissue and

vein cluster, and the inverted "v" shape was formed near the dental line (H). Clamping the base, then ligate and remove the hemorrhoids (1)

the 0.5 cm tissue above the dentate line), while keeping
certain distance between suction barrel and intestinal
wall to avoid fistula; (5) the ratchet wheel was rotated to
release the elastic suture ring to ligate the internal hem-
orrhoid or loose mucosal at — 0.08 to — 0.1 MPa with the
elastic line fully tighten around the hemorrhoids (D),
and then turned off the negative pressure and remove
the bandage (E); (6) avoid multiple ligation points on

the same level, and retain 0.5 cm to 1 cm mucosal bridge
between the ligation points to avoid intestinal stenosis. In
the process of banding, a routine intravaginal examina-
tion with a finger should be conducted to avoid torsion or
pocket shape.

After the ligation was completed, the prolapse has been
significantly improved (F) simplified external stripping
and internal ligation was used to remove the remaining
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incompletely retracted hemorrhoids (G) by using curved
forceps to clamp and ligate with silk thread. A radial fusi-
form incision was made from the lower edge of the exter-
nal hemorrhoids to the dentinal line (H), then striped the
subcutaneous tissue and vein cluster, and the inverted
"v" shape was formed near the dental line. If the dental
line was obviously raised, strip the subcutaneous tissue to
0.5 cm above the dentinal line to maintain its integrity.
Clamping the base, then ligate and remove the hemor-
rhoids (I).

The control group was assigned to receive classic MMH
method, the procedures followed the criteria exposed by
Milligan and Morgan [9].

Both groups were given intravenous antibiotics and
analgesics for 2 days. Patients were allowed enteral nutri-
tion right after operation, high fiber diet advised and hip
bath after bowel movements postoperatively.

Outcomes

Primary efficacy outcome

The primary efficacy outcome was rate of curative at
3 month after operation, which was evaluated according
to “Traditional Chinese Medicine Syndrome Diagnosis
and Efficacy Standards” Clinical efficacy was classified
as curative (clinical symptoms, signs, and hemorrhoids
disappeared), markedly effective (clinical symptoms
and signs disappeared, and hemorrhoids significantly
shrunk), effective (clinical symptoms and signs improved,
hemorrhoids shrunk), and ineffective (no improvement
in clinical symptoms and signs, and no change in hemor-
rhoids) [10].

Another primary efficacy outcome was recurrence rate,
the rate of recurrence was defined as symptoms and signs
reappearing within 12 months post operation. Recur-
rence was based on the findings of the patient’s complaint
and surgeon’s examination.

Secondary efficacy outcome

The secondary efficacy outcome included: (1) wound
healing time; (2) time required to resume normal work;
(3) evaluation of the patient assessment of constipation
symptom (PAC-SYM) [11] and patient assessment of con-
stipation quality of life questionnaire (PAC-QOL) [12] in
3 month. The PAC-SYM included 12 items, and assigned
to 3 subscales: stool symptoms, rectal symptoms, and
abdominal symptoms, and the range of the scores was
0-48, higher score means severe constipation. PAC-QOL
is a brief and comprehensive assessment of the burden
of constipation on patients’ daily functioning and well-
being, 28 items was included, and the range of scores was
0 to 96, and lower scores indicated better quality of life;
(4) postoperative pain: the visual analog scale for pain
(VAS Pain) was used to evaluate the postoperative pain
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on the 1st and 10th days after surgery (0—10 point, higher
score means severe pain).

Safety measurement

The safety assessment included: (1) physical examination
and vital signs; (2) postoperative complications, post-
operative hemorrhage (blood loss>800 mL or>20%
of whole blood volume with or without systemic symp-
toms of blood loss, even shock), urinary retention, anal
incontinence, anorectal stenosis; and (4) documentation
of any adverse events that occurred during the treatment
period, including the severity, time of onset, duration,
treatment, and relationship to the operation.

Postoperative follow-up: data included patients’ char-
acteristics and clinical history, the 1st day and 10th day
post operation follow up was performed an outpatient
clinical examination, 3 months and 12 months post oper-
ation through the mobile phone software.

This study was conducted in accordance with the prin-
ciples of the Declaration of Helsinki. Written informed
consent was obtained from each patient who agreed
to participate in this study. The study was approved
by ethics committee of China—Japan Hospital (No.
2019-30-K24).

Statistical analysis

The statistical analyses were conducted using SPSS 19.0.
Average continuous variables with standard deviation
were calculated when data are normally distributed, and
the counting categorical variables were shown in per-
centage. The demographics between two groups were
compared. ANOVA was used for testing the differences
of continuous variables when data are normally distrib-
uted and equal variances assumed, and nonparametric
test was used if not. The chi-squared test or Fisher exact
test was used for categorical variables. The analyses of the
efficacy measures were based on the observed case popu-
lation. All statistical tests were two-sided, and a P <0.05
was considered statistically significant.

Results

A total of 452 patients with mix hemorrhoids were eli-
gible for inclusion. 244 cases were assigned to treatment
group, and 208 cases in control group (Table 1). No dif-
ferences were found between the two groups in gender,
age, and grade of the hemorrhoids (all P>0.05). There
was no difference between the two groups regarding to
the PAC-QOL and PAC-SYM (all P >0.05).

Primary efficacy measurement

There was no statistically difference between the two
groups in the curative rate (P=0.086) (Table 2). The
recurrence rate was 7 (3.0%) in the RPH+sMMH group,
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Table 1 Demographic characteristics of hemorrhoids patients at baseline visit
RPH+sMMH (n=244) MMH (n=208) X2/t P

Gender (male/female) 121/123 106/102 0.084 0.771
Age (years) 436£123 427£119 0.787 0432
Grade of mix hemorrhoids (IlI/1V) 171/73 144/64 0.039 0.844
PAC-QOL 56.2+£16.7 56.5£159 —0.189 0.850
PAC-SYM 113+£64 109+6.3 0.667 0.505

Stool symptoms 25+£163 23£1.27 1436 0.152

Rectal symptoms 7.7£430 7.5£453 0.489 0.631

Abdominal symptoms 2141163 20+149 0676 0.499

PAC-SYM patient assessment of constipation symptom; PAC-QOL patient assessment of constipation quality of life questionnaire; RPH Ruiyun procedure for

hemorrhoids; SMMH simplified Milligan-Morgan procedure

Table 2 Comparison of efficacy measurement between two groups

Items RPH + sMMH MMH x*/F P
n=244 n=208
Recurrence rate 12 month post operation, n (%) 7 (3.0%) 15 (7.8%) 4573 0.032
Clinical efficacy 3 month post operation
Curative, n (%) 232 (95.1%) 197 (94.5%) 0.384 0.826
Markedly effective, n (%) 9 (3.7%) 7 (3.4%)
Effective, n (%) 3(1.2%) 4 (1.9%)
Ineffective, n (%) 0 0
Wound healing time (days) 213417 322421 —60.965 0.000
Time required to resume normal work (days) 6.5+15 152433 —36.951 0.000
PAC-QOL and PAC-SYM 3 month post operation
PAC-QOL 478+£157 509+14.2 —2.185 0.029
PAC-SYM 56+£5.1 6.7+53 —2244 0.025
Stool symptoms 1.1£142 13£133 —1.536 0.125
Rectal symptoms 45£3.58 52+£31 —2.205 0.028
Abdominal symptoms 12+£10 1.3£1.1 —1.001 0312
Pain not related to bowel movements post operation
1th day 53+2.18 57+£165 —2.169 0.030
10th day 33+£229 3.5+£257 —0.874 0.382
Pain during bowel movements post operation
1th day 7.10+£237 75+£1.63 2.054 0.040
10th day 56+231 6.5+241 —4.064 0.000

RPH Ruiyun procedure for hemorrhoids; sMMH Simplified Milligan-Morgan procedure, PAC-SYM patient assessment of constipation symptom; PAC-QOL patient

assessment of constipation quality of life questionnaire

and the recurrence rate was 15 (7.8%) in the MMH group,
there was a significant difference in recurrence rate after
12 months post operation (P =0.032).

Secondary efficacy measurement

The wound healing time was significantly shorter
in RPH+sMMH group than that in MMH group
(P<0.001). The time required to resume normal work in

the RPH+sMMH group was significantly shorter than
MMH group (P<0.001) (Table 2).

The mean PAC-QOL in the RPH+sMMH therapy
group was significantly lower than the MMH group
after 3 month post operation (P=0.029) (Table2),
which indicated that RPH+sMMH therapy preserve
better life quality. PAC-SYM scores at 3 month post
operation also showed significant difference between
the two treatment groups (P =0.025). The rectal symp-
toms subscales of the PAC-SYM in the RPH+sMMH
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therapy was significant lower than the MMH group.
There was no significant difference on the stool symp-
toms and abdominal symptoms between the two
groups.

Patients who underwent RPH+sMMH had signifi-
cantly less postoperative pain (both pain not related to
bowel movements and pain during bowel movements)
at the 1st day post operation than MMH therapy (all
P <0.05). At the 10th day, the score of pain during bowel
movements in the RPH+sMMH therapy group was sig-
nificantly lower than the MMH therapy group (P <0.001),
however, there was no difference on the score of pain not
related to bowel movements between two groups 10th
day post operation (P =0.382) (Table 2).

Safety measurement

A comparison of incidence of complications showed in
the Table 3. The total rate of patients with postoperative
complications in the RPH + sMMH group (8.6%) was sig-
nificant lower than the MMH group (16.3%) (P =0.012).
Hemorrhage, anorectal stenosis and prolonged healing in
the group that received RPH + sMMH therapy was signif-
icantly lower than in the groups that received MMH (all
P <0.05); there was no difference on the urinary retention
between the two groups (P=0.412) (Table 3). Seventeen
patients had postoperative anal bleeding, 12 of whom
required surgical hemostasis. Nineteen patients experi-
enced acute urinary retention requiring catheterization,
which was removed one to two days later. Four patients
had anorectal stenosis, which was resolved after the
use of anal dilator one month later. Fifteen patients had
delayed wound healing, but this was resolved 2 months
after surgery.

Discussion

Over time, conventional excisional hemorrhoid thera-
pies have been proven to be a rather robust as a long-
term solution for hemorrhoids. Many treatment options
have been proposed and applied for different stages of

Table 3 Comparison of postoperative complications between
two groups

RPH+sMMH MMH x? P
(n=244) (n=208)

Total n (%) 21 (8.6%) 34(16.3%) 6.293 0.012
Hemorrhage 5(2.0%) 12 (5.8%) 4293 0038
Urinary retention 12 (4.9%) 7 (3.4%) 0672 0412
Anorectal stenosis 0 4(1.9%) 4734 0.030

Delayed wound healing 4 (1.6%) 11 (5.3%) 4660 0.031

RPH Ruiyun procedure for hemorrhoids; sMMH simplified Milligan-Morgan
procedure
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hemorrhoids. Since Milligan—-Morgan established the
external stripping and internal ligation in 1937, it has
become the "gold standard" for the treatment of hem-
orrhoids for its reliable curative effect. Nevertheless,
limitations also exists such as obvious postoperative
pain, prolonged healing time, longer hospitalization and
extended time of resumed normal work [13, 14]. In 1956,
Laisdell first applied rubber band ligation (RBL) to hem-
orrhoids. Then, this procedure is preferred in European
and American countries for its simple operation, lower
pain and fewer complications. Based on RBL, our group
improve the material of the rubber band and optimize
surgical instruments formed RPH. However, RPH ther-
apy is less effective for mixed hemorrhoids with severe
external hemorrhoids [15]. The simplified MMH can
make up for the shortcomings of RPH surgery in anal
cushion suspension and raising up of the anal cushion.
Also, simplified MMH can reduce the damage of MMH
to anal cushions, protect dentate line and reduce the
incidence of anorectal complications. Thus, the simpli-
fied MMH is only used on residual internal hemorrhoids,
shrunken hemorrhoids, or incompletely retracted exter-
nal hemorrhoids that occupy the anal canal after RPH
surgery.

The core operation procedure of RPH was: (1) the
banding can be divided into two levels. The upper layer
was the upper pole of the internal hemorrhoids, and
the lower layer was the internal hemorrhoids them-
selves, banding should avoid the dentinal line, as far as
possible 0.5 cm above the dentinal line; (2) the distance
between ligation points on the same level should greater
than 1 cm. When ligating more than 3 points, a routine
digital rectal examination should be conducted to avoid
intestinal stenosis; (3) the larger hemorrhoids should be
ligated first. If the smaller hemorrhoids are not suitable
for ligation, they should be clamped with curved forceps
and then ligated with silk thread. For hemorrhoids that
have shrunk or incompletely retracted after RPH, sMMH
was additionally performed, that is, the internal hemor-
rhoids were partially ligated with curved forceps, and the
external hemorrhoids were partially excised. In order to
protect the anal cushion, retain defecation receptors, and
maintain the fine bowel control function of the anorec-
tum, classic external resection and internal ligation are
not performed.

In this study, no statistically significant difference
between the two groups in the curative rate was found.
But the recurrence rate in the RPH+sMMH group was
significantly lower than the MMH group after 12 months
post operation. The relatively lower rate of recurrence
in the RPH+sMMH may due to the ligation of loose
mucosa on hemorrhoids, suspension and raising up of
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the anal cushion, and sMMH improve outlet obstruction
at the same time.

In addition, we combined RPH and simplified MMH
surgery to treatment III/IV degree hemorrhoid, which
showed lower postoperative complications, less postop-
erative pain, and quicker recovery and return to normal
social and working life. Besides, patients who received
RPH+sMMH therapy have showed benefits on the qual-
ity of daily life and constipation symptoms, patients who
received RPH+sMMH therapy, showed higher qual-
ity of life, and lighter degree of constipation. The result
of our study is consistent with other controlled trials.
A randomized clinical trial have evaluated the efficacy
and safety of RPH+sMMH method for the treatment
of III/IV degree hemorrhoids, and the results indicated
the RPH+sMMH group had the highest recovery rate
(97.81%) at 6 months post operation, and the number of
patients with postoperative hemorrhage and urosche-
sis was significantly lower in the group that received
RPH + sMMH therapy [7].

The proportion of complications in RPH-+sMMH
group was significantly lower than the MMH group,
hemorrhage, anorectal stenosis and prolonged healing in
the group that received RPH + sMMH therapy was signif-
icantly lower than in the groups that received MMH. The
possible explanation was the anal cushion was suspended
and raised during the RPH therapy, and the blood flow
of the hemorrhoidal artery was blocked, the hemorrhoi-
dal tissues could be tied tightly using the suture threads
with elastic loops to minimize the area of the wound.
And the suture threads with elastic loops can avoid aging,
fatigue and deterioration. So postoperative bleeding was
reduced, combined with the sSMMH therapy to remove
the external hemorrhoids, and finally achieved the pur-
pose of reducing the wound surface and protecting the
anal cushion. Postoperative pain in the treatment group
was less and the occurrence of urinary retention was
reduced. And the results indicated that RPH+sMMH
were well tolerant.

There are some limitations, however. First, the partici-
pants enrolled were under clinical observation, selection
bias is the main concern of this retrospective analysis;
secondly, the study sample was relatively small; finally,
the 10th day post operation follow up was performed
an outpatient clinical examination, but 3 months and
12 months postoperative follow-up were conducted
through the mobile phone software, the recurrence rate
within 12 months post operation was assessed through
pictures and complaint of patients, so the recurrence rate
maybe not very precise. A prospective randomized con-
trolled trial is needed to confirm the findings in this ret-
rospective analysis of real world data.
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Conclusion

In conclusion, compared with MMH, RPH+sMMH
may more effective in treating patients with stage III/IV
hemorrhoids, RPH+sMMH may indicated lower rate
of recurrence after 1 year’s follow-up, lower postopera-
tive complications, less postoperative pain, and shorter
recovery and return to normal social and working life.
Combined RPH with sMMH therapy may bring addi-
tional symptomatic benefit for patients with III/IV degree
hemorrhoids.
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