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ABSTRACT

Purpose: polidocanol foam sclerotherapy (SP) versus dop-
pler-guided hemorrhoidal artery ligation with recto-anal 
repair (HAL-RAR) in the treatment of hemorrhoidal disease 
(HD) was analyzed.

Methods: a prospective, randomized study including pa-
tients with HD grades II and III was performed. Participants 
were randomly assigned (1:1) into SP or HAL-RAR, during a 
recruitment period between September 2019 and February 
2020. Therapeutic success (Sodergren’s and bleeding scores) 
was the primary outcome. Other outcomes evaluated in-
cluded complications and implication in the professional 
life. Efficacy and safety outcomes were evaluated during 
the eight weeks after surgery or the final SP session. 

Results: forty-six patients were allocated either to SP  
(n = 22) or HAL-RAR (n = 24). Most patients achieved ther-
apeutic success (SP 100 % vs HAL-RAR 90.9 %, p = 0.131). 
Complete success was higher in the SP group (91.7  % vs 
68.2 %, p = 0.045) and SP patients had less complications 
(25 % vs 68.2 %, p = 0.003). HAL-RAR had a greater nega-
tive impact on work activity of the patient.

Conclusion: SP was more effective and safer than HAL-RAR. 
SP patients had less impact on their work activity. 

Keywords: Hemorrhoidal disease. Polidocanol foam sclero-
therapy. Doppler-guided hemorrhoidal artery ligation.

INTRODUCTION

Hemorrhoidal disease (HD) is an extremely frequent anal 
disorder. Although it is very difficult to accurately assess the 
exact prevalence, it can be as high as 38.9 % in adult pa-
tients undergoing colonoscopy for colorectal cancer screen-
ing (1,2). The prevalence is similar in both sexes and peaks 
between the ages of 45 and 65, with a subsequent decrease 
after age 65 years (3).

Treatments include medical therapies, office-based proce-
dures and surgery (4,5). Hemorrhoidal sclerotherapy is in-
dicated for grades I-III HD (6). Polidocanol foam has better 
outcomes than liquid formulation (7). Polidocanol damag-
es the endothelium causing vessel occlusion and local fi-
brosis (8). Polidocanol foam sclerotherapy (SP) can present 
complications such as local discomfort, bleeding and less 
commonly, erectile dysfunction and urinary retention (6). 
Surgical hemorrhoidectomy is usually reserved for refracto-
ry cases or higher HD grades (9,10). However, the less inva-
sive hemorrhoidal artery ligation with/without recto-anal 
repair (HAL-RAR) is also used in grades II-III HD (6,11). 
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Since there is an overlap in the treatment of grade II and III 
HD (office based versus surgical therapy) and there are no 
comparative studies between SP and HAL-RAR, this study 
included this subgroup of patients. Therefore, this study 
aimed to compare SP (3 %) versus HAL-RAR in the treat-
ment of grades II-III HD.

METHODS

Patients over 18 years of age with grades II-III HD unrespon-
sive to conservative treatment (diosmin + topical analgesics 
for four weeks) referred to Centro Hospitalar Universitário 
do Porto were included. Participants were randomly as-
signed to either SP or HAL-RAR between September 2019 
and February 2020. Randomization was computer-generat-
ed (assignments were enclosed in sequentially numbered 
and sealed envelopes). Since the procedures use different 
techniques, it was not possible to blind the patient or the 
clinician to the applied treatment. Therapeutic arms were 
hidden from the investigators who processed the data. 
Pregnant/breast-feeding women and patients with cirrho-

sis, bleeding disorders, immunosuppression, allergy to po-
lidocanol or other perineal diseases were excluded. All the 
participants signed an informed consent. The trial was ap-
proved by the institution’s ethics committee and registered 
at ClinicalTrials.gov (NCT04675177). 

Efficacy and safety outcomes

Sodergren hemorrhoidal severity score (SHSS) (12) and HD 
bleeding grade (HDBG) (13) were used to assess HD severity 
(Tables 1 and 2). Primary efficacy outcome was therapeutic 
success (evaluated eight weeks after the final procedure), 
classified as complete (SHSS = 0 and HDBG ≤ 1), partial (SHSS 
and HDBG improvement over baseline) or therapeutic fail-
ure (worsening/maintenance of SHSS and HDBG). Primary 
safety outcome evaluated complications categorized as 
mild (pain/discomfort, minor bleeding), moderate (external 
hemorrhoidal thrombosis, bleeding without hemodynam-
ic instability) and severe (sepsis, perineal abscess, bleeding 
with hemodynamic instability). Implications on the profes-
sional life of the patients (number of work-loss days) was a 
secondary outcome. 

Table 1. Sodergren hemorrhoid symptom severity scoring system

Have you considered or excluded another pathology? Yes □ No □
Does the patient suffer from rectal bleeding? Yes □ No □

How severe are your symptoms of itching or irritation?

0: No symptoms 0

1: Mild/do not really bother me 0

2: 0

3: Moderately bothersome 0

4: 4

5: Severe 4

How severe are your symptoms of pain or discomfort at rest?

0: No  symptoms 0

1: Mild/do not really bother me 0

2: 0

3: Moderately bothersome 3

4: 3

5: Severe 3

How severe are your symptoms of pain or discomfort on opening 
your bowels?

0: No symptoms 0

1: Mild/do not really bother me 0

2: 0

3: Moderately bothersome 0

4: 3

5: Severe 3

How often do you feel that you might have a lump at your anus 
(prolapse)?

0: Never 0

1: Less than once a month 0

2: More than once a month 0

3: More than once a week 0

4: Every day 4
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Intervention: technical aspects (Fig. 1)

SP group 

1.	 Polidocanol (aethoxysklerol 3 %) foam was prepared 
using Tessari’s technique (14).

2.	 An intravenous needle was used for intra-hemorrhoid-
al injection (through an anoscope).

3.	 The number of sessions (maximum of three sessions 
at three-week intervals) depended on the clinical re-
sponse (if three weeks after the treatment the partici-
pant scored SHSS = 0 and HDBG ≤ 1, there would be no 
additional therapy). 

4.	 Maximum dose per session of 20 ml (4 ml of polidoca-
nol with 16 ml of air).

HAL-RAR group

1.	 HAL-RAR was performed in the operating-room, un-
der local anesthesia. A doppler-transducer (A.M.I.® 

HAL/RAR System) was used to identify the superior 
rectal artery branches, which were ligated above the 
dentate line.

2.	 The procedure was repeated 1-1.5 cm below the first 
series of sutures.

3.	 RAR procedure (continuous suture applied longitudi-
nally over the hemorrhoid starting 2-3 cm above the 
dentate line) was performed in HD grade III.

4.	 Surgical treatment was performed only once. 

Statistical analysis

The SPSS® v.26 software was used. Significance was pre-
set at p ≤ 0.05. Pearson’s Chi-squared test was used for 
categorical data. Normality of continuous variables was 
evaluated using the Kolmogorov-Smirnov test. Wilcox-
on-signed-rank and Kruskal-Wallis tests were used for 
continuous data. Univariate and multivariate binary logis-

Table 2. Bleeding grade in hemorrhoidal disease

Type of bleeding Grade

No rectal bleeding 0

Bleeding when passing stool less than once a week 1

Bleeding when passing stool 1-6 days per week 2

Bleeding when passing stool every day or hemodynamic and/or laboratorial changes (anemia, with or without transfusion, signs of 
hypovolemia)

3

Fig. 1. A. Schematic representation of polidocanol foam sclerotherapy. B1. Hemorrhoid artery ligation. B2. Recto-anal 
repair.

A

B1 B2
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tic regression were used to identify predictors of treat-
ment’s complications.

RESULTS

Forty-six patients were included (SP = 24; HAL-RAR = 22). The 
flowchart of the patient selection process is shown in figure 2.  
Preoperative characteristics were comparable between 
groups (Table 3). Overall therapeutic success was similar be-
tween the two groups. However, complete success was high-

er for SP (91.7 % vs 68.2 %, p = 0.045) (Table 4). The HAL-
RAR group had a higher incidence of minor complications  
(Table 4). In the HAL-RAR group, pain was significantly high-
er when RAR was performed (71.4 % vs 25 %, p = 0.035). In 
multivariate analysis, only the type of treatment was a signif-
icant predictor of complications (Table 1). HAL-RAR was ap-
proximately six-times more likely to develop complications 
(OR = 6.05, 95 % CI: 1.07-34.33, p = 0.042). Patients under-
going HAL-RAR had more prolonged absences from work  
(9.5 ± 10.1 days vs 0.6 ± 0.2 days, p ≤ 0.001) (Table 4). The 
study flowchart is represented in figure 2.

Table 3. Baseline characteristics 

All patients
(n = 46)

Polidocanol foam 
sclerotherapy

(n = 24)

Hemorrhoidal artery 
ligation ± recto anal 

repair
(n = 22)

p value

n | Mean % | SD n | Mean % | SD n | Mean % | SD
Age, years-old 49.6 ± 14.6 50.8 ± 17.6 48.3 ± 10.8 0.077
Sex (male/female) 16/30 34.8/65.2 10/14 41.7/58.3 6/16 27.3/72.7 0.306
Professional status
  Employee/student
  Unemployed/retired

32
14

69.6
30.4

16
8

66.7
33.3

16
6

72.7
27.2

0.092

Goligher’s classification
  II
  III

19
27

41.3
58.7

12
12

50.0
50.0

7
15

31.8
68.2

0.211

(Continues on next page)

Fig. 2. Study-design flow chart. HD: hemorrhoidal disease; SHSS: Sodergren hemorrhoidal severity score; HAL-RAR: 
hemorrhoidal artery ligation with recto-anal repair.

Efficacy outcomes 
evaluation: 
– �Therapeutic success 

(complete, partial, 
therapeutic failure)

Safety outcomes 
evaluation:
– � Complications (mild, 

moderate, severe)
– � Implications in 

personal and 
professional life
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– � Goligher grade;
– � SHSS;
–  HDBG
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Included patients
n = 46

No
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Excluded
n = 17

–  Not meeting inclusion or 
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–  Declined to participate: 5

Intervention 
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n = 24

Intervention 
visit 2
n = 7

Intervention 
visit 3
n = 0

Intervention 
visit 1
n = 22

Study 
completed

n = 24

Study 
completed

n = 22

  3 weeks   3 weeks

Patrial 
success

Screening
n = 63

HAL-RAR
n =22

Inclusion criteria
Absence of exclusion criteria
Informed consent
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Complete success or anoscopy without HD

SP
n = 24

Patrial 
success
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DISCUSSION

This is the first randomized study comparing SP with HAL-
RAR. Overall therapeutic success showed no significant differ-
ences between the groups. However, SP had a higher com-
plete success rate, as observed in previous studies, where SP 
was successful in > 90 % (14-17). However, sclerotherapy with 
liquid sclerosants in previous studies has shown little efficacy 
in grade III hemorrhoids (5), whereas the more recent litera-
ture shows high and consistent success rates of the polidoca-
nol foam formulation in the treatment of grade III HD (16-18).

The HAL-RAR group had a higher rate of complications, es-
pecially pain. Our results are in accordance with previous 
studies. In a study including 2,000 patients treated with SP, 

Table 3. (Cont.). Baseline characteristics 

All patients
(n = 46)

Polidocanol foam 
sclerotherapy

(n = 24)

Hemorrhoidal artery 
ligation ± recto anal 

repair
(n = 22)

p value

n | Mean % | SD n | Mean % | SD n | Mean % | SD

Sodergren score 8.5 ± 3.7 7.6 ± 3.4 9.5 ± 3.8 0.096

Bleeding grade 
  1 
  2 

11
35

23.9
76.1

6
18

25.0
75.0

5
17

22.7
77.3

0.857

Table 4. Efficacy and safety outcomes

All patients
(n = 46)

Sclerotherapy with 
polidocanol

(n = 24)

Hemorrhoidal artery 
ligation ± recto anal 

repair
(n = 22)

p value

n | Mean % | SD n | Mean % | SD n | Mean % | SD

Treatments’ efficacy

Therapeutic success 
  Complete
  Partial
  Therapeutic failure

37
7
2

80.4
15.2
4.3

22
2
0

91.7
8.3
0.0

15
5
2

68.2
22.7
9.1

0.131
0.045
0.175
0.284

Treatments’ complications

Complications (overall) 21 45.6 6 25.0 15 68.2 0.003

Mild complications 18 39.1 5 20.8 13 59.1

0.003Mild pain/discomfort 15 32.6 4 16.7 10 45.5

Bleeding (minor) 3 6.5 1 4.1 3 13.6

Moderate complications 3 6.5 1 4.2 2 9.1

0.950Thrombosed hemorrhoid 1 2.2 1 4.2 0 0.0

Bleeding 2 4.3 0 0.0 2 9.1

Professional implications

No. days off-work 4.9 ± 8.2 0.6 ± 0.2 9.5 ± 10.1 ≤ 0.001

only 2 % reported mild pain (15), whereas in another study 
of patients with HD grades II and III submitted to SP, 14 % 
experienced post-procedure pain (18). Regarding HAL-RAR, 
the post-operative pain rate can reach 30  % (19). When 
RAR is performed, ours and other studies report a signifi-
cant increase in postoperative pain (20). 

Interventions for HD should also have minimal negative 
effects on the patients’ day-to-day activities. In our study, 
HAL-RAR had a greater impact on the absence from work. 
This might reflect not only its more invasive nature, but 
also the need for anesthesia. 

Although an evaluation of the cost-effectiveness of the 
procedure was not an objective, it should be noted that 
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HAL-RAR is more expensive since it requires more equip-
ment/professional staff (13). The advantages of SP in terms 
of logistics and human resources proved to be particularly 
valuable during all the COVID-19 pandemic contingencies 
(21).

Limitations include the small sample study size and the 
short follow-up period, as long-term recurrence would be 
an important outcome to assess. 

To conclude, we have shown that SP could be superior to 
HAL-RAR in terms of safety, complete therapeutic success 
and the return to normal day-to-day activity. A large, ran-
domized controlled trial using this pilot study protocol is 
feasible and necessary to ascertain our results. Future re-
search should also focus on long-term results of both tech-
niques.
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