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OTAaJ'IéHHbIe pe3ynbTaTthbl Ae3apTepuUuialuu | Cpates |
U MyKonekcuu B neyeHuu remoppos li-lll cragum
M.A. lonosues, [.4. Wnbik, A.B. Anekbep3age, M1.B. Liapbkos

MepBbiit MocKOBCKMIA rocyAapcTBEHHbI MeAULIMHCKMIA yHuBepceuTeT uMenn .M. CeyeHoBa (CeveHoBckui YHuBepcuTeT), Mocksa,
Poccuiickas ®epepaums

AHHOTALMA

06ocHosaHue. ManovHBa3vBHOE XMPYPrUYecKoe fieYeHne reMoppouaanbHoi 60/1e3HM B HACTOALMIA MOMEHT 3aHUMaeT
nmaupytowme nosuumn. OgHako Heobxo4uMOCTb MCMONb30BaHUA YNbTpa3BykoBon Hasuraumm HAL-RAR craButca nog co-
MHeHMe BBULY BO3MOXHOMO NasbLEeBOro onpeseneHns reMopponaanbHbiX apTepuii, KOTopble NOABEPraloTCcs IMMPOBaHHI.

Lleste uccnedosanus — oLEeHKa OTAANEHHBIX Pe3yNbTaTOB NeYeHUs MALMEHTOB C reMopponaanbHoOM 6051e3HbI0 Npu Jiu-
TMpOBaHMM reMOPPOMAANbHBIX apTepuin B KOMBUHaLMKM ¢ MyKoneKcuen 6e3 ynbTpa3ByKOBOW HaBUraLmm B CPaBHEHWM C Tpa-
AvumoHHoW MeToauKoi HAL-RAR.

Mamepuanel u Memodsl. WccnefoBaHue HOCUNO paHAOMU3MPOBaHHBIA KOHTPONMPYEMbIN XapaKTep 1 BKloyano 150 na-
umentoB ¢ II-lll ctaguen remoppouaancHoii 60ne3HW: B 0OCHOBHOM rpynne (n=75) BbINOSHANW [e3apTepu3aLmio reMoppou-
LanbHbIX apTepuii MyTEM NanbLEBOr0 OMPeAeSieHNs B KOMOMHALUMN C MyKOMEKCUEN; B KOHTPOMbHOM rpynne (n=75) ucnosb-
30Banu TpaguumMoHHyto Metoauky HAL-RAR. lepBuyHas KoHeYHast TO4Ka — YacToTa peLnamBoB 3aboneBaHus. BTopuyHbiMu
KOHEYHbIMW TOYKaMW Bbinn BbipaxKeHHocTb 60 no 10-6annbHoM WKane, yA0BNETBOPEHHOCTL MALMEHTOB JIeYEHNEM, BO3-
0bHoBNEHME Nponarnca reMoppoMaabHbIX Y3108 U KDOBOTEYEHHE.

Pe3ynbmamei. CTaTUCTUYECKM 3HAYMMBIX Pa3nuymiA MO BO3pacTy, Mofy, MHAEKCY Macchl Tena, CTauu U 0CHOBHBIM Npo-
ABNIEHUAIM reMoppomnaanbHoi 6one3Hn He 0TMeueHo. B cpoku Habnaenns oo 12 Mec rpynnbl He pasanMyanucb No BO306HOB-
JIEHMI0 BbINaJEHUA reMopponaanbHbix y3noB (p=0,49), ynoBneTBopEHHOCTH pesynbTaToM nedenuns (p=0,95), auckombopty
(p=0,67). CoxpaHeHue »anob Ha nepuoaMyecKoe BbleneHne KpoBM B OCHOBHOW rpynne cocTtaBuno 5,3%, B rpynne KOHTpo-
na — 17,3% (p=0,037). boneBoi cvHAPOM Yepe3 2 Mec MoCsie OnepaLyn He 0TMEYEH HY B 0AHOM HabmogeHun. Peuyuams 3a-
boneBaHus Ha nepeoM 3Tane oueHku coctasun 8 (10,6%) u 22 cnyyas (29,3%) cooTBeTcTBEHHO. B cpeaHme cpoku fo 18 Mec
CTaTUCTMYECKM 3HAYMMBIX Pa3fIMYWiA B YAOBNETBOPEHHOCTM NaumeHToB (p=0,95), auckomdoprte (p=0,89) He nonyyeHo, oaHaKo
yacToTa BbINaZEeHUs B OCHOBHOM rpynne coctasuna 16,3%, B KoHTponbHoi rpynne — 13,5% (p=0,045); kpoBoTeuyeHns —
10,2 n 15,4% cooteTcTBeHHO (p=0,49). OTKpbITas reMOPPOMAIKTOMUSA BbINOJIHEHA 2 NALMEHTaM OCHOBHOW rpynnbl (2,6%)
1 4 nauvenTaM (5,3%) koHTponeHoi (p=0,68) 13-3a peumanBa nponanca reMopponaabHbIX Y3/10B.

3aknoyenue. [le3apTepusauns reMoppomaanbHbIX apTepuid B KOMBMHaLMK € MyKoneKcuen bes ynbTpa3ByKOBOM HaBura-
UMM — BesonacHas, Nerko BOCNPOM3BOAMMAsA METOAMKA, cpaBHUMas Mo addekTuBHOCTH ¢ MeToauKon HAL-RAR B oTHoLe-
HUM OTAANEHHBIX PE3YNbTATOB, KOTOPas MOXET OblTb PEKOMEH/0BaHa )15 fle4eHns remoppounaansHoii 6onesnu [l cragum.

KntoyeBble cnosa: reMoppounganbHas bonesHb; MyKonekcus; aesaptepusauuns remopponganbhblix aptepui; HAL-RAR.
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Long-term results of dearterialization
and mucopexy for stage lI-1ll hemorrhoids

Maxim A. Popovtsev, Darya D. Shlyk, Aftandil V. Alekberzade, Petr V. Tsarkov

I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

ABSTRACT

BACKGROUND: Nowadays, minimally invasive procedures are mainly performed in the treatment of hemorrhoidal diseases.
However, the feasibility of using ultrasound navigation for hemorrhoidal artery ligation-rectoanal repair (HAL-RAR) is still
discussed because digital palpation of hemorrhoidal arteries for ligation is safe and easy to perform.

AIM: To evaluate the long-term results of HAL with mucopexy by digital examination in comparison with traditional
HAL-RAR in the surgical treatment stage II-lll hemorrhoidal disease.

MATERIALS AND METHODS: The controlled randomized trial included 150 patients with stage II-Ill hemorrhoidal disease.
The study group (n=75) included patients who underwent surgery using digital palpation with mucopexy, and in the control
group (n=75), the HAL-RAR was used. The primary endpoint was a recurrence of the main symptoms. Secondary endpoints
included patient satisfaction and discomfort, pain intensity, prolapse of hemorrhoidal piles, and rectal bleeding.

RESULTS: The groups did not differ in sex, age, body mass index, and stage, and symptoms of hemorrhoidal disease.
During the 12-month follow-up, no difference in the prolapse of hemorrhoidal piles (p=0.49), patient satisfaction (p=0.95), and
discomfort (p=0.67) was found. Periodic bleeding occurred in 5.3% and 17.3% of the patients in the study and control groups,
respectively (p=0.037). After 2 months of follow-up, pain recurred in 8 (10.6%) patients in the study group and 22 (29.3%) in
the control group (p=0.037). At 18 months follow-up, no difference in patient satisfaction (p=0.95) and discomfort (p=0.89)
was noted; however, the rate of hemorrhoidal prolapse was significantly higher in the study group (16.3%) than in the control
group (13.5%) (p=0.045), and bleeding was reported in 10.2% and 15.4% of the patients in these groups, respectively (p=0.86).
Open hemorrhoidectomy for relapse of hemorrhoidal prolapse was performed in 2 (2.6%) patients in the study group and
4 (5.3%) patients in the control group (p=0.68).

CONCLUSION: Ligation of hemorrhoidal arteries in combination with mucopexy without ultrasound guidance is a safe,
easy, and reproducible technique, with comparable effectiveness, and long-term results to HAL-RAR. This procedure can be
recommended for the surgical treatment of stage Il-Ill hemorrhoids.

Keywords: haemorrhoidal disease; mucopexy; dearterilization of haemorrhoidal arteries; HAL-RAR.
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BACKGROUND

The working population aged 45-65 years most often
seeks medical help for clinical manifestations of hemorrhoidal
disease. This is the fourth most common pathology among
all diseases of the gastrointestinal tract, with a prevalence
in the Russian Federation of 130-145 cases per 1000 people.
In most cases, patients are diagnosed with stage Il of the
disease (>40% of cases); stages | and Il are less common
(approximately 26% and 24%, respectively) [1].

Regardless of the stage of hemorrhoidal disease, its
treatment starts with lifestyle modification, which includes a set
of measures aimed at normalizing stool and nutrition, including
avoiding alcohol and spicy foods and taking adequate fluids.
Compliance with the above recommendations leads to a clinically
significant improvement in the condition and refusal of surgical
intervention in more than 60% of patients with manifestations
of hemorrhoidal disease [2, 3]. However, in the absence of long-
term effects from conservative measures, 10%—30% of patients
undergo surgical treatment. Although open hemorrhoidectomy
is the “gold standard” treatment for hemorrhoidal disease with
a recurrence rate of up to 5%, minimally invasive techniques are
currently of increasing interest [4].

One of the widespread and popular minimally invasive
techniques that has already proven its effectiveness for treating
stage II-IV hemorrhoidal disease is hemorrhoidal artery
ligation (HAL) [5-7]. For better navigation, a transanal Doppler
ultrasound probe is used to detect the terminal branches of the
superior rectal artery (SRA). The advantages of this technique
include low pain syndrome, elimination of bleeding, and short
rehabilitation periods for patients [8—10]. The combination of
this method with mucopexy (rectoanal repair, RAR), which
involves suture fixation of prolapsed internal hemorrhoidal
plexuses, was used to resolve hemorrhoidal prolapse
[11, 12]. However, some researchers question the need to use
ultrasound sensors owing to the high cost of the equipment,
anatomical homogeneity in the location of the SRA terminal
branches, and a sufficient simple transanal digital detection of
the necessary structures for ligation and, accordingly, obtaining
similar long-term treatment results [13, 14].

This study aimed to evaluate the long-term results of
treatment of patients with hemorrhoidal disease with ligation
of hemorrhoidal arteries in combination with mucopexy
without ultrasound navigation compared with the traditional
HAL-RAR technique.

METHODS
Study design

An interventional, single-center, prospective, controlled,
single-blind, randomized study was conducted.

Compliance criteria

The exclusion criteria were intake of anticoagulants,
presence of an anal fissure and rectal fistula, colorectal
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cancer, pregnancy, and history of previous surgical
interventions for hemorrhoidal disease.

Conditions

The study was conducted at the University Clinical Hospital
No. 2 of the .M. First Moscow State Medical University
(Sechenov University) in the Diagnostic and Treatment
Department of the Clinic of Coloproctology and Minimally
Invasive Surgery from November 2018 to January 2020.

Study duration

The study was performed from November 2017 to January
2020. Long-term results were assessed at 12 and 18 months
after surgery.

Description of medical intervention

Surgical interventions were performed with patients
under subarachnoid (spinal) anesthesia. No preoperative
preparation of the colon was conducted.

Navigation to detect pulsation of the hemorrhoidal
arteries was performed using digital examination above the
dentate line in the main group and using the ANGIODIN-Procto
complex (BIOSS, Russia) and a disposable LDL-2 proctoscope
from the same manufacturer in the control group.

After identifying the hemorrhoidal arteries, the first
Z-suture was placed above the pulsation site, at least
2.0-2.5 cm from the dentate line, capturing the muscle
layer and tightening the knot. Then, the mucopexy stage was
conducted by forming 2-3 “steps” in the distal direction of
continuous encircling stitches, capturing the rectal mucosa up
to 0.7-1.0 cm wide and ending at least 8—12 mm proximal to
the dentate line. The knot was tightened by plication starting
from the last stitch and fixing it to the first seam. The suture
material used in both groups was a 2/0 polyglycolide braided
thread (70 cm) with a 5/8, 28-mm needle.

Primary research outcome

The main indicator that characterizes the safety and efficiency
of the technique used is the incidence of disease relapses
manifested by the return of clinical presentation of the disease.

Additional research outcomes

Among the long-term results, the intensity of pain
syndrome, subjective satisfaction with the results of
treatment on a 5-point Likert scale [15], resumption of clinical
symptoms, and presence of discomfort were assessed.

Analysis of subgroups

All 150 patients included in the study were randomized
into two groups. In the main group (n=75), suture ligation
(desarterization) of hemorrhoidal arteries was performed
with mucopexy without the use of ultrasound navigation of
the terminal branches of the SRA with the Doppler effect,
but using digital examination. In the control group (n=75), the
traditional HAL-RAR technique (ultrasound) was used.
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Methods of result registration

The main and additional indicators of the study were
recorded by examining patients at follow-up appointments
after surgery and using a questionnaire. Satisfaction with
the results of treatment was evaluated on a 5-point Likert
scale [15] and pain intensity on a visual analog scale.

Ethical considerations

All stages of the study comply with the legislation of
the Russian Federation, international ethical standards, and
regulatory documents of the research organization. The work
was approved by the local ethics committee (meeting no. 10-19,
October 17, 2017) and registered in the international clinical
research platform ClinicalTrials.gov (no. NCT04119401).

Statistical analysis

Sample size calculation principle. All 150 patients included
in the study were randomized using Research Randomizer
v. 4.0 (Urbaniak G.C., Plous S., 2013) into two groups
of 75 people each.

Methods of statistical data analysis. Analysis was
performed using IBM SPSS v. 23.0 (SPSS: An IBM Company,
USA). The normality of the distribution was determined
using the Kolmogorov—Smirnov test. Means and standard
deviations were used to demonstrate the normal distribution

Table 1. Clinical characteristics of the patients
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of indicators; non-corresponding values are presented as
median and interquartile range. Comparison of quantitative
data in groups was performed using the unpaired Student’s
test and Mann—-Whitney test, and that of categorical data
comparison was performed using Fisher's exact and
Pearson’s chi-square tests. Differences were considered
statistically significant at p <0.05.

RESULTS

Subjects (participants) of the study

Patients aged >18 years diagnosed with stage II-lIl
chronic hemorrhoids were consecutively included in the study
after signing informed voluntary consent to participate in the
study and ruling out another source of anorectal bleeding
(total colonoscopy was performed).

The operated patients in both groups were comparable
to age, sex, body mass index, and stages of hemorrhoidal
disease (Table 1).

The main clinical symptoms of stage II-Ill hemorrhoidal
disease include blood discharge, hemorrhoid prolapse during
defecation, pain in the anus, or a combination of symptoms.
No significant differences were found between the compared
groups regarding complaints. Table 2 summarizes the main
complaints of patients during their initial visit to a coloproctologist.

Indieators digital control 175 drasoung (75) p

Patient age, years 40.06+9.80 43.10£12.40 0.108
Body mass index, kg/m? 24.33+4.10 25.26+4.80 0.254
M:F 40:35 43:32 0.495
Stage of hemorrhoidal disease, n/%:

Il 28/18.67 30/20.0 0737

Il 47/31.33 45/30.0

Table 2. Main clinical symptoms of the study and control group
Primary complaints Main group, n/% Control group, n/% P

Blood discharge 6/8.0 10/13.3 0.43
Prolapse of hemorrhoids 15/20.0 12/16.0 0.67
Blood and prolapsed hemorrhoids 20/26.6 24/32.0 0.6
Blood, prolapsed hemorrhoids and pain 8/10.6 9/12.0 1.0
Blood and pain 5/6.6 8/10.6 0.56
Pain 4/5.3 171.3 0.36
Pain and prolapse of hemorrhoids 9/12.0 5/6.6 0.4
Prolapse of hemorrhoids as a cosmetic defect 113 1/1.3 1.0
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Main research results

The average follow-up period in the compared groups did
not differ significantly (p=0.62) and was 13.95+6.03 months in
the main group and 14.48+6.85 months in the control group.
The minimum follow-up period in both groups was é months,
and the maximum was 20 months.

During follow-up periods of up to 12 months, no
significant differences were noted in the resumption of
hemorrhoid prolapse, the degree of satisfaction with the
result of treatment (p=0.95), or the severity of discomfort
during defecation (p=0.67), which were designated by
different patients as different symptoms experienced during
defecation. Some patients used the term “discomfort” to refer
to a burning sensation in the anal canal after defecation,
whereas others referred to a pulling sensation in the anal
canal. Pain syndrome was not noted in any patient during the
6—12-month follow-up period.

In the main group, significantly fewer complaints
about periodic bleeding were observed compared with the
control group (5.3% and 17.3%, respectively; p=0.037). The
resumption of clinical symptoms such as a combination
of symptoms (bleeding and hemorrhoid prolapse) did not
differ significantly (p=0.62) in both groups; however, disease
relapse such as manifestation of individual symptoms in
the main group was recorded significantly less frequently.
Table 3 shows the long-term results of treatment
at follow-up stage 1.

At stage 2, long-term results were monitored in
101 patients; 49 patients (32.7%) were not contactable. The
average follow-up period in the compared groups did not
differ significantly (p=0.62) and was 18.95+5.41 months in
the main group and 19.48+4.85 months in the control group.
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In reevaluating the main parameters, no statistically
significant differences in patient satisfaction, discomfort, and
main clinical manifestations were observed. Table 4 presents
the tong-term results of treatment at stage 2 of follow-up.

In both groups, there was a tendency toward an increase
in the frequency of anal discomfort after defecation and
an increase in the incidence of recurrence of the main
symptoms of the disease; however, in the main group, this
dynamics was more pronounced and statistically significant.
In contrast, indicators of quality of life with increase in the
follow-up periods remain at a rather high level and do not
differ statistically significantly between the main and control
groups.

Table 5 reveals a comparative assessment of long-term
results at stages 1 and 2 of treatment.

Adverse events

In the long-term follow-up period, surgical interventions
were performed for relapse of the disease, namely, open
hemorrhoidectomy in two cases in the main group (2.6%)
and in four cases (5.3%) in the control group (p=0.68) due
to complaints of prolapse of hemorrhoids. Additionally, one
patient of the main group underwent thrombectomy from
the external hemorrhoid because of the thrombus size, the
intensity of the pain syndrome, and the short period of time
that had elapsed since the development of thrombosis.

DISCUSSION

Summary of primary research result

The data obtained may indicate the efficiency of using
digital “navigation” without the routine use of ultrasound

Table 3. Evaluation of the effectiveness of treatment, follow-up at 12 month

Evaluated parameters Main group (n=75) Control group (n=75) P
Periodic hemorrhage, n/% 4/5.3 13/173 0.037
Resumption of prolapse of hemorrhoids, n/% 3/4.0 6/8.0 0.49
Discomfort during defecation, n/% 14/18.7 12/16.0 0.67
Patient satisfaction (Likert scale), points 4.39+0.76 4.39+0.89 0.95
Disease relapse, n/% 8/10.6 22/29.3 0.007

Table 4. Evaluation of the effectiveness of treatment, follow-up at 18 month

Evaluated parameters Main group (n=49) Control group (n=52) p
Periodic hemorrhage, n/% 5/10.2 8/15.4 0.437
Prolapse of hemorrhoids, n/% 8/16.3 7/13.5 0.69
Discomfort during defecation, n/% 10/20.4 10/19.2 0.89
Patient satisfaction (Likert scale), points 4.39+0.74 4.42+0.87 0.95
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Table 5. Comparison of the long-term results at the 12- and 18-month follow-up of the study

Follow-up period

Parameters p
Twelve mon (n=150) Eighteen mon (n=101)

Anal discomfort, n/%:

main group 75/9.46 49/20.4 0.07

control group 75/8.11 52/19.2 0.06
Prolapse of hemorrhoids, n/%:

main group 75/5.3 49/16.3 0.045

control group 75/12.0 52/13.5 0.51
Bleeding from hemorrhoids, n/%:

main group 75/6.6 49/10.2 0.35

control group 75/21.3 52/15.4 0.86
Quality of life, score:

main group 4.38+0.76 (n=75) 4.39+0.74 (n=49) 0.88

control group 4.6120.89 (n=75) 4.42+0.87 (n=52) 0.70

with the Doppler effect, with the possibility of suture
ligation together with mucopexy of the main complexes of
hemorrhoidal tissue.

Discussion of the primary research result

Minimally invasive techniques for treating hemorrhoidal
disease, or “no-incision” surgeries, have become more
attractive for patients owing to the absence of wounds in
the anal canal, less pronounced and prolonged pain in the
postoperative period, short rehabilitation period, and quick
return to work activities.

Farag [16] proposed mucopexy (suture ligation of
the hemorrhoid with its fixation in the anal canal in the
“anatomical position,” above the dentate line) as an alternative
to traditional methods of open and closed hemorrhoidectomy.
The development of fibrous tissue at the site of the sutured
hemorrhoidal pile subsequently ensured its natural fixation,
thereby eliminating prolapse. The results of using this
method with an average follow-up period of 10 years or more
confirmed its efficiency and safety. Despite the low rate of
disease relapse (no more than 8%), recurrence of prolapse
(7%), and high patient satisfaction (up to 90%), thrombosis of
hemorrhoids in the early postoperative period was a specific
complication of this procedure [17-19]. Thus, this procedure
has only one drawback: it is performed only under the control
of the surgeon’s eyes, who is oriented toward anatomically
enlarged hemorrhoids.

Morinaga et al. [6] proposed the disarterization of
hemorrhoidal arteries using a transanally inserted ultrasound
sensor under Doppler ultrasound control. The effectiveness of
this procedure is based on the pathogenetically substantiated
detection and ligation of the SRA terminal branches, which
number, according to various authors, can vary from 6 to 16,
which reduces blood flow in the arteries [20, 21]. However,
the rate of disease relapse in this case can reach 35% within
5 years after surgery [22].

DOl https://doiorg/10.17816/medrf321972

Giordano et al. [23] published the first systematic review,
which included 17 articles from 1995 to 2008. The incidence of
prolapse ranged from 0% to 37%, bleeding up to 21%, and the
severity of pain did not exceed 3-4 points and was observed
only in 18% of patients.

In 2007, by modifying and combining two surgical
techniques to form the combined HAL-RAR method,
the results of treatment of the first 112 patients were
demonstrated: satisfactory results in 78% of patients with
prolapse, disappearance of bleeding in 95%, and elimination
of pain in 96% of cases [24]. In a multicenter study,
Infantino et al. [20] demonstrated a relapse rate for treating
stage II-Ill hemorrhoidal disease of up to 14.3%, whereas
in other studies, the rate of prolapse ranged from 5% to
17% [25-27]. The combination of methods possibly ensured
the elimination of the two main symptoms of hemorrhoidal
disease (bleeding and hemorrhoid prolapse) against low
pain syndrome.

Furthermore, some studies [28] indicate that the
incidence of disease relapses in the form of prolapse
and hemorrhoidal bleeding increases with follow-up time
and at a higher stage of hemorrhoidal disease, which is
confirmed by the long-term results of our study. However,
given the fact that increasing the number of ligated arteries
to 16 and even ligating 6 arteries (under ultrasound
guidance according to the HAL-RAR protocol) does not
cause a decrease in the frequency of disease relapses,
the surgeon’s finger can act as an “ultrasound sensor,”
allowing detection of up to three arteries, on average,
which corresponds to the location of hemorrhoids at typical
points with the disease recurrence incidence not exceeding
3% [13, 21, 22, 29-31].

Study limitations

Limitations of this study include the follow-up time and
loss of contact with 23% of respondents.
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CONCLUSION

Ligation of hemorrhoidal arteries along with mucopexy
without ultrasound navigation using the Doppler effect is a safe
and easily reproducible technique. It is a minimally invasive
intervention comparable in efficiency to the HAL-RAR technique
in terms of long-term results and can be recommended for the
treatment of stage II-IIl hemorrhoidal disease.
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