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A B ST R AC T  
 

Background. Haemorrhoidal disease is a common disorder in the Western 

World that commonly requires surgical treatment, but original open 

techniques were associated with significant complications and pain. 

Haemorrhoidal Arterial Ligation (HAL) has gained popularity for relatively 

low complication and postoperative pain rates. This review assesses clinical 

outcomes of this technique in comparison to alternative modern techniques. 

Methods. The literature was searched on MEDLINE, EMBASE, Google 

Scholar, and Cochrane Library databases. Search terms: dearterialization, 

artery ligation, mucopexy, recto-anal repair. Inclusion criteria: RCTs, 

original publications, grade II, III and/or grade IV haemorrhoids, elective 

procedures. Exclusion criteria: non-English, non-adults, published pre-2016. 

Results. 14 RCTs were included in the systematic review.  HAL performed 

poorly in terms of recurrence, with a pooled recurrence rate of 10.34% for 

grade III haemorrhoids. HAL had a similar recurrence rate to Procedure for 

Prolapse and Haemorrhoids. Pain was comparable between groups. 

Conclusion. HAL is a safe surgical technique for the treatment of grade II to 

grade IV haemorrhoids. It still has a relatively low complication rate, and pain 

scores are comparable to other non-invasive techniques, and superior to open 

techniques. HAL still performs poorly in terms of recurrence rates. New 

modified procedures including suture-mucopexy only and tissue-selecting 

techniques appear to have better therapeutic potential.   
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Introduction  

Haemorrhoidal disease is a common proctological 

disorder which occurs commonly in the Western World. 

Haemorrhoids are vascular cushions in the anal canal, and 

contribute to normal anal anatomy. They are classified as 

internal or external, separated by the dentate line and are 

considered a disease entity once they become symptomatic 

[1,2]. Internal haemorrhoids are those that arise from the 

internal haemorrhoidal plexus, and give rise to the 3 soft 

engorgements seen in the lumen of the anal canal above the 

dentate line [2]. Less commonly, External Haemorrhoidal 

Disease commonly presents in a patient in exquisite pain 

with a swollen, hard lump on external inspection of the 

anus, and are of separate vascular aetiology. These will not 

be discussed in this paper. Symptomatic haemorrhoidal 

disease occurs when the internal vascular tissue prolapses 

and abnormally dilates, causing the classical symptoms 

one would associate with haemorrhoidal disease (i.e., 

bleeding, pruritis, and/or prolapse).  

Internal haemorrhoidal disease is most commonly 

classified by the Goligher classification system, first 

described in 1975 [3]:  

Grade I – protrude into anal canal without prolapse 

Grade II – prolapsing beyond the anal canal but reduce 

spontaneously 

Grade III – prolapsing outside the anal canal on 

straining, requiring manual reduction 

Grade IV – prolapsed constantly, irreducible. 

Management of haemorrhoidal disease is dependent on 

the Goligher grade of disease and the individual patient. 

Low grade haemorrhoidal disease (Grades I-II) is often 

treated first line with conservative measures, including 

dietary and lifestyle modification, and topical agents (e.g., 

topical steroid agents). After a trial of the above fails, the 

next step is commonly Rubber Band Ligation (RBL) which 

https://scholar.valpo.edu/jmms/
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can be performed in an outpatient setting, which 

strangulates and causes the haemorrhoidal tissue to 

eventually slough off within a few days. RBL is said to 

only be effective in grades I, II and select grade III 

haemorrhoids [4]. 

Surgical treatment is then considered for higher grade 

haemorrhoids (grades III, IV and select grade II). 

Traditionally, this has been in the form of an excisional 

haemorrhoidectomy, first described by Drs Milligan and 

Morgan in 1937 [5]. Their Open Haemorrhoidectomy (OH) 

technique, and the various modified excisional techniques, 

such as the Closed Haemorrhoidectomy (CH) by Ferguson 

et al, have been very successful in past as a definitive form 

of treatment [6]. Despite success in low recurrence rates, 

there were relatively high rates of postoperative pain and 

incontinence; risks which many modern colorectal 

surgeons would deem as unacceptable [7].  

There are over 14 different types of surgical techniques 

for haemorrhoidal disease described since the movement 

for a more pain-free technique began. One of these 

techniques that became widely accepted early on was the 

Procedure for Prolapse and Haemorrhoids (PPH) otherwise 

referred to as the Circular Stapled Haemorrhoidopexy 

(SH). PPH was first described by an Italian surgeon, Dr. 

Longo, in 1998 [8]. This approach uses a circular stapling 

device to create a mucosal anastomosis in the treatment of 

haemorrhoids. Initially this gained popularity due to low 

postoperative pain and early return to work [9,10]. 

However, this method quickly fell from practice following 

the publication of rare but potentially devastating side 

effects associated (e.g., rectovaginal fistulas, rectal 

perforation or obliteration), relatively high reintervention 

rate, a postoperative complication rate of up to 20.2%, and 

adverse events in over one-third of patients [11-14]. 

Another method that became widely accepted is 

Haemorrhoidal Artery Ligation (A.M.I, Austria) or 

Transanal Haemorrhoidal Dearterialization (Correggio, 

Italy) (depending on the device used, technique remaining 

essentially the same). This non-excisional procedure 

consists of ligating the feeding haemorrhoidal artery, 

which may be aided by the use of ultrasonic doppler 

(Doppler-Guided Haemorrhoidal Arterial Ligation/ 

DGHAL), however this has been suggested to lengthen 

operation time with questionable additional benefit 

towards patient outcomes [15,16]. As an important 

endpoint of procedure-related outcomes, recurrence of 

disease is thought to be related to the mucosal prolapse. 

Thus, ‘mucopexy’, or termed by A.M.I. through their own 

technique, “Recto-Anal Repair/RAR”, was an additional 

procedural adjunct that has become standard practice [17]. 

It acts to correct the prolapse by means of tacking the 

redundant tissue more proximally, whilst avoiding anal 

stenosis [18,19]. HAL with mucopexy (HALm) has been 

shown in a recent meta-analysis to require less post-

procedure time to return to work, but no significant 

recurrence in comparison to OH, a lower overall 

complication rate and less post-procedural pain when 

compared to other surgical techniques [20,21]. It may also 

be used safely in patients who are anticoagulated [22]. 

However, despite the initial excellence this procedure had 

promised, more recent literature has shown that HAL may 

indeed have one of the highest recurrence rates [20,23]. For 

the purposes of this paper, “HAL” refers to all techniques 

under haemorrhoidal artery ligation techniques including 

DGHAL (unless otherwise specified), THD, and DGHAL-

mucopexy. 

One of the first systematic reviews performed on HAL 

was by Giordano et al, published in 2009 [24]. At the time 

of the study, there was only one trial published in full. The 

remainder were mostly observational studies. They 

suggested HAL performed well in terms of postoperative 

pain, had a relatively low complication rate and a quick 

recovery in grade II-III haemorrhoids. Grade IV 

haemorrhoids were seen to have a recurrence rate of up to 

60%. A systematic review performed in 2013 by Pucher et 

al. on HAL also suggested the procedure as safe and 

effective, particularly for grade II and III haemorrhoids and 

recommended HAL as first line [25]. They also found a 

recurrence rate as high as 60% in grade IV haemorrhoidal 

disease. This study was limited to only five RCTs and two 

comparative cohort studies with the remainder mostly 

observational studies. 

Since the review by Pucher et al, there were many 

RCTs assessing HAL as a primary procedure [25-30]. 

Thus, a new systematic review is required to be performed 

to establish the safety and efficacy of HAL in our practice 

today. Additionally, given there are now more than 14 

different surgical procedures for the treatment of grade II-

IV haemorrhoids. Many previous systematic reviews had 

discussed the use of these procedures for treatment of grade 

III-IV haemorrhoids exclusively, whereas HAL may 

actually have a niche setting as an option for grade II 

haemorrhoids which warrants discussion. The aim of this 

study is to perform a systematic review of the literature 

from 2015 to 2021 to compare HAL with other surgical 

procedures used in the treatment of grade II to IV 

haemorrhoids in recent literature, to have a thorough 

understanding of the procedure that has gained great 

popularity in recent years. Patient and procedural outcomes 

will be assessed when reported including recurrence rates, 

postoperative complications, postoperative pain, and cost 

if provided. 

Materials and Methods 

Search Strategy 

The review was conducted in keeping with PRISMA 

guidelines when possible [31]. MEDLINE, EMBASE, 

Google Scholar, and Cochrane Library databases (from 

2011 to Aug 2021) were searched using MeSH headings 

and the following search terms: dearterialization, artery 
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ligation, mucopexy, recto-anal repair, combined with 

Boolean search term ‘haemorrhoid’. The searches were 

limited to Randomized Controlled Trials. The last search 

was performed August 17, 2021. The references of 

identified trials were searched to identify additional trials 

for inclusion. All searches were exported into EndNote X9. 

Duplicates were removed automatically and manually by 1 

reviewer.  

Title and abstract screening were performed to identify 

irrelevant studies and exclude them from the screening 

group. Studies that were not published, or conference 

abstracts without full texts, were excluded. Duplicates 

were excluded with the most recently published version 

used. See the inclusion and exclusion criteria presented 

below. 

Inclusion Criteria 

• Papers that reported randomized controlled trials 

(RCTs) 

• Original publication (reviews, opinions, letters, 

protocols and conference proceedings excluded) 

• Papers where Haemorrhoidal Artery Ligation (or 

Transanal Haemorrhoidal Dearterialilzation) were 

compared with other surgical treatments 

• Papers that included the treatment of grade II, III, 

and/or IV Goligher grade of haemorrhoids 

• Only papers including elective surgical procedures 

(studies reporting emergency treatment excluded) 

Exclusion criteria 

• Papers in languages other than English 

• Papers published prior to 2016 

• Papers where data was unavailable, unpublished or 

uninterpretable and authors uncontactable 

• Studies in children 

Articles were screened by one independent reviewer. 

The same reviewer worked independently to conduct data 

extraction from the selected studies. Only data that was 

necessary for the purpose of this review was extracted, 

including primary and secondary end-points. Primary 

outcome measures of our review included haemorrhoidal 

recurrence and post-operative pain. Secondary end-points 

included operation time, postoperative complications 

(bleeding, anal stenosis, faecal incontinence), symptom 

recurrence, reoperation rate, and cost if studied. Jadad scores 

were applied to all selected RCTs to assess overall quality. 

Pain outcomes would be extracted in the form of a 11-

point numerical score of 0-10 immediately postoperatively 

and within the first week postoperatively. Recurrence rates 

were sought in the form of percentages, and were stratified by 

grade of haemorrhoid. Number of patients that reached 

analysis plus their anaesthetic route, operation time (in 

minutes), the length of hospitalization (days) and return to 

work (days) were recorded. Total follow-up time (months) 

were recorded with total complication rate, plus those which 

were deemed to be the most important for the study were 

recorded, including: Incontinence, Retention, Thrombosis, 

Anal stenosis. Symptoms at follow up (and follow-up 

interval) and reoperation rate were recorded when possible. 

When outcome results were not clear these were not recorded. 

In data extraction, when an average was only reported 

as a median, the Hozo method was performed to estimate 

the mean and variance [32]. When values were reported 

graphically, numerical values were estimated [32]. THD 

and A.M.I. arms were combined for cumulative symptoms 

and complication rates in the Venara study [33]. When 

symptoms were not reported in proportions, these were 

excluded from the synthesis [34].  In study by Titov et al, 

complications that occurred were not stratified by group 

and thus were excluded from synthesis [35]. Persistent 

symptoms were not stratified into groups in the Brown 

report therefore were excluded [36]. In the study by Aigner 

et al. their definition of incontinence was unclear thus data 

could not be extrapolated [37]. We defined recurrent 

haemorrhoids grade II or above, but there was no uniform 

recurrence definition between studies [38]. For the 

purposes of data synthesis, when reported as THD, this and 

HAL procedures were assumed to be the same.   

Follow-up interval standard was set at 12 months, and 

was highlighted when recoded alternatively. Due to the lack 

of standardization between studies, outcomes including 

incontinence, quality of life and patient satisfaction were 

excluded. Reporting bias thus exists within significant areas 

of the review due to the lack of standardized reporting of 

outcomes between the studies included. 

Results 

Study Selection & Quality Assessment 

The selection process for the included studies is 

summarized in Figure 1.  

 
         Figure 1. PRISMA 2020 Flow Diagram 
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Initial searches returned 647 references, and by 

applying selection criteria through the titles and abstracts, 

34 publications were considered for further assessment. 

Four studies were excluded as retrieval of the reports was 

unsuccessful [26,38-40]. It was decided upon at that time 

to exclude studies which were published prior to 2016 to 

ensure only studies performed in the last five years were 

included, Table 1 [15,41-51]. Five reports were excluded 

at this stage not fitting an RCT [52-55]. Four were 

excluded as they were not relevant to our inclusion criteria 

[56-59]. This left 14 RCTs (Table 2), including 2039 

participants, to be included in the final analysis. 

 
Table 1. Systematic Reviews +/- Meta-analysis studying the Surgical Treatment for Haemorrhoids published in the 

last 10 years 

AUTHOR YEAR 
STUDY 

TYPE 
STUDY OVERVIEW 

INCLULDED 

STUDIES 

Pucher et al.  

[25] 
2013 SR SR to assess safety + efficacy 

28 studies of poor overall 

quality, onlyl 6 RCTs 

Cerato et al.  

[84] 
2014 SR SR – critical appraisal of surgical tx of haemorrhoidal dz 

UptoDate, poor quality 

studies  

Liu et al.  

[85] 
2015 MA DGHAL – clinical outcomes 

5 RCTs, small studies 

(2009-2012) 

Simillis et al.  

[21] 
2015  SR + MA 

Comparing all surgical treatments for grade III-IV 

haemorrhoids– outcomes + effectiveness 

98 studies, poor overall 

quality 

Vinson-Bonnet  

et al. [86] 
2015 SR 

Systematic review of ambulatory haemorrhoidal surgery & 

reasons for failure 

50 studies, poor overall 

quality 

Xu et al. [20] 2016  MA + SR HALm vs OH 4 RCTs 

Emile et al. [72] 2018  MA + SR HAL vs SH 6 RCTs 

Song et al. [71] 2018  MA + SR HALm vs TSH 8 RCTs  

Du et al. [19] 2019  MA + SR 
Comparing 9 surgical procedures for grade III-IV 

haemorrhoids - complications and recurrence rates 
21 RCTs (2000-2018) 

Aibuedefe et al. [23] 2021  MA + SR Comparing all surgical management options for grade III-IV 26 studies (2013-2018) 
 

 

Table 2. RCTs included, including study characteristics and Jadad score 

Author Year Country Intervention 

Grade of 

Hemorrhoids 

(no. patients) 

Participants 

(n) 

Age in  

years (SD) 
Blinding 

Jadad 

Score 

Perivoliotis  
et al. 

2021 Greece 

Doppler + 

haemorrhoidopexy under 
pudendal n bock vs under 

spinal 

</= III 60 52.67 (17.6) SB 3 

Rørvik et al. 2020 Denmark HALm vs MOH II - IV 98 54 (14.0) OL* 3 

Trenti et al. 2019 Spain HALm vs.VSH III – IV 80 53.8 (11.6) OL 2 

Shehata et al. 2019 India DGHAL vs RBL II – III 50 45.4 (14.2) OL 1 

Carvajal López  

et al. 
2019 Spain HAL-RAR vs EH III – IV 40 49.85 (10.67) OL 3 

Venara et al. 2018 France DGHALm vs SH II – III 377  OL 2 

Giarratano et al. 2018 Italy THDm vs SH III – IV 100 56 (9.9) OL 1 

Tsunoda et al. 2017 China THDm vs USH III 44 54.5 (16.1) OL 3 

Leung et al. 2016 China THDm vs TST II-III 80 52 (15.5) OL 3 

Zhai et al 2016 China 
THDm vs suture 

mucopexy 
III 100 50.56 (14.44) DB 4 

Titov et al. 2016 Russia DGHALm vs Harmonic III – IV 240 44.2 (13.2) OL 2 

Lehur et al. 2016 France DGHAL vs SH II – III 393 50.0 (11.7) OL 2 

Brown et al. 2016 UK HAL vs RBL II – III 337 48·5 (13·5) OL 3 

Aigner et al. 2016 Germany 
DGHALm vs mucopexy-

alone 
III 40 49.2 (12.6) SL 2 

*OL = Open Labelled, DB= Double-Blinded, SB = Single-Blinded 
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Study Summary  

Summarized results of each study can be found in Table 

4. The majority of the included studies were from European 

centres, except for one Indian study [60], three Chinese 

studies [34,61,62], one Russian study [62], and one study 

from the UK [36]. Table 2 summarizes study and patient 

characteristics. Studies were critically appraised and the 

Jadad scoring system was applied, seen in Table 3 [63]. 

  

11 of the 14 studies performing HAL used Doppler. 12 of 

the 14 studies used a mucopexy/”haemorrhoidopexy” as 

part of the control HAL procedure, as a form of recto-anal 

repair. Three Studies had over 300 participants included in 

their analysis [36,60,64]. The RCT performed by Zhai and 

colleagues was the only double-blinded study in this group. 

Two RCTs were single-blinded [62-66].    
 

Table 3. Jadad Score Calculation [63]. 

ITEM SCORE 

Was the study described as randomized (this includes words such as randomly, random, and randomization)? 0/1 

Was the method used to generate the sequence of randomization described and appropriate (table of random 

numbers, computer-generated, etc)? 
0/1 

Was the study described as double blind? 0/1 

Was the method of double blinding described and appropriate (identical placebo, active placebo, dummy, etc)? 0/1 

Was there a description of withdrawals and dropouts? 0/1 

Deduct one point if the method used to generate the sequence of randomization was described and it was 

inappropriate (patients were allocated alternately, or according to date of birth, hospital number, etc). 
0/−1 

Deduct one point if the study was described as double blind but the method of blinding was inappropriate (e.g., 

comparison of tablet vs. injection with no double dummy). 
0/−1 

GUIDELINES FOR ASSESSMENT 

Randomization 

A method to generate the sequence of randomization will be regarded as appropriate if it allowed each study participant to have 

the same chance of receiving each intervention and the investigators could not predict which treatment was next. Methods of 

allocation using date of birth, date of admission, hospital numbers, or alternation should not be regarded as appropriate. 

Double blinding 

A study must be regarded as double blind if the word “double blind” is used. The method will be regarded as appropriate if it is 
stated that neither the person doing the assessments nor the study participant could identify the intervention being assessed, or if 

in the absence of such a statement the use of active placebos, identical placebos, or dummies is mentioned. 

Withdrawals and dropouts 

Participants who were included in the study but did not complete the observation period or who were not included in the analysis 

must be described. The number and the reasons for withdrawal in each group must be stated. If there were no withdrawals, it 

should be stated in the article. If there is no statement on withdrawals, this item must be given no points. 

Follow-up ranged from one month to 33.7 months on 

average in the included studies (Table 6). Studies by Trenti 

and Perivoliotis had a follow-up of one month, Titov of 1.5 

months, Shehata of six months, and the remainder at least 

12 months. Most studies reported patients lost to follow-up 

[28,65].   

The average operative time ranged from 16.7 mins to 

57.6 mins (Table 5).  

 The average length of stay in hospital was reported by 

6 studies, and ranged from 0.56 days to 4.6 days (Table 5). 

This mean stay of 4.6 days was well above the average  

time one would expect to stay following a HAL [62]. There 

was no suggestion of Titov et al. why their mean  

hospital stay appeared at least 2 days longer on average 

than others. Their disability period was mean 14.4 days, 

which in comparison to the comparator excisional 

haemorrhoidectomy group (30.5 days), was significantly 

reduced. 

Recurrence 

Recurrence varied from 0% to 50% at one month to 24 

months. Pooled total recurrence rate was 18.97%. Selecting 

only studies who reported recurrence at 12 months, pooled 

recurrence rate was 23.65%. Of the four studies that 

stratified recurrence rates by grade, the pooled recurrence 

for grade III haemorrhoids was 10.34% [37,60,62,67]. 

Shehata et al. reported recurrence of 0% in grade II and 

10% in grade III disease at 6 months follow-up [60]. They 

found this to be significantly smaller than that of their 

comparison RBL group of 9.1% and 14.3% of grade II and 

III haemorrhoids respectively. Brown et al found the 

recurrence rate of HAL was significantly lower than that of 

RBL (single treatment) (30% vs 49%, p=0.001) [36].  

Of the highest recurrence rates reported, Leung et al 

found a recurrence rate of 42.5% of their patients with 

grade II and III haemorrhoids by 12 months but this was 

not stratified by grade [34]. Perivoliotis et al had an overall 

recurrence rate of 33.3% at one month; 50% in those who 

underwent DGHAL-RAR under spinal anaesthetic, versus 

16.7% in those who underwent non-doppler HAL-RAR 

under pudendal nerve block, but these were not stratified 

by grade [65]. Carvajal et al experienced no recurrence in 

their HAL-RAR group after 12 months follow-up, after 
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starting with 20 grade III-IV haemorrhoids [30]. Titov et al 

had a relatively low recurrence rate of 1.7% at 1.5 months 

in grade III and IV haemorrhoids [35].  Roervik et al found-

on surgeon’s anatomical assessment at 12 months 

postoperatively, an overall recurrence rate of 34%; 18% 

grade II, 5% grade III, 21% grade IV [67]. In comparison 

to the new Tissue Selecting Technique (TST) that acts as a 

modified, more controlled PPH technique, one-year 

recurrence was worse in HAL (42.5%) versus TST (10%), 

p=0.00161.
 

Table 4. Summary of RCT results 

AUTHOR COMPARISON OUTCOME 

Perivoliotis 

et al. 

DGHAL-RAR vs. 

HAL-RAR under 

pudendal bock 

DGHAL a/w longer operative time (35.03 vs 16.67, P <0.001). Comparable analgesia 

requirements between groups. Increased postop A/Es* a/w spinal (control) vs pudendal (53.3 

vs, 16.6%, P = 0.002), but no sig difference at medium-term (p = 0.22). Higher symptom 

remission rate in HAL + P group (96.7% vs 73.3%, p = 0.01). 

Rørvik et al. HALm vs MOH No significant difference in symptoms of pain, pruritis, bleeding, or incontinence postop. 59% 

vs 31% HAL pts reporting residual prolapse postop (p = 0.008), and more patients having 

treatment for recurrence after HAL (7 vs 0, p = 0.013). No sig difference in recovery or AEs (p 
> 0.05). HAL more expensive (median difference €555 (p < 0.001) 

Trenti et al. HALm vs.VSH 

(Ligasure) 

No difference in mean average pain between first and second weeks, but more patients taking 

analgesia in second postop group in VSH group (87.8% vs 53.8%, p = 0.002). Mean operation 

time higher for HALm vs. Ligasure group (45min vs. 20min, p < 0.001). Postop complications 

rate, satisfaction, Vaizey score, haemorrhoidal symptoms, return to work, and quality of life 

were comparable at 1 month between groups. 

Shehata et al. DGHAL vs RBL No difference between grade II or III in terms of postoperative complications or recurrence 

between RBL or DGHAL. 

Carvajal 
López et al. 

HAL-RAR vs EH HAL-RAR resulted in a day-case 60% vs. 15% (p = 0.003). no difference between groups in 
reoperation. Postop pain was lower in HAL-RAR until the 15th postop day (p = 0.05), after d30 

difference disappeared. Symptom persistence rate at d15 postop significant higher in the EH 

group (45% vs. 15%, p = 0.03). No significant difference in symptoms at 1 month. No 

significant difference in persistent bleeding, prolapse, pruritis. 

Venara et al. DGHALm vs SH No statistical difference seen between arms in terms of grade II-III recurrence or outcome at 

12mo postop regardless of device used. 

Giarratano  

et al. 

HALm vs SH Recurrence rate was 4% in SH vs. 16% in THD group (p = 0.04). No difference in complication 

rates. Pain score significantly higher in THD  group, with faster improvement in SH group. 

Mean op time shorter in SH. Patients in THD returned to work significantly later vs SH (11.85 

vs 6.12 days, P = 0.00). 

Tsunoda  

et al. 

HALm vs USH  Postop pain less in HAL vs USH group during week 1 (p <0.05), no difference after 2 weeks. 

More HAL pts returned to work in 3d (p < 0.05). No differences in QOL 

Leung et al. HALm vs TST Median symptom scores significantly lower at 1yr for TST (bleeding 1 vs 2, p = 0.001; 

prolapse 1 vs 2, p 0.025). Significantly less recurrence requiring reintervention in TST (4/40 vs 

17/40, p = 0.001). Satisfaction significantly greater for TST. Similar short term outcomes. 

Zhai et al. HALm vs suture 

mucopexy 

No significant difference in short-term recurrence. Comparable postoperative complications. 

Recurrence of prolapse or bleeding at 12mo had no difference. Recurrence at 2y significantly 

more common in DGHAL (19% vs 2.3%, p = 0.030). 

Titov et al. DGHALm vs 

Harmonic  

Duration of surgery was significantly shorter for DGHAL (17.9 vs 34.5 mins, p = <0.01). 

Postoperative analgesics less in DGHAL group (1.3 vs 6.1xdose, p <0.01), post-op hospital 

stay was lower in DGHAL group (4.6 vs 7.3 days, p<0.01), and disability period was shorted in 

DGHAL (14.4 vs 30.3 days, p <0.01). Postoperative complications up to d45 were less in 
DGHAL (7.5% vs 15.8%, p = 0.03). Recurrence was seen in 1.7% but significance was not 

commented on.  

Lehur et al. DGHAL vs SH No significant differences seen regarding AEs at D90. DGHAL resulted in longer operating 
time (44 vs 14 mins, P <0.001), less pain (postop and 2wks, VAS, p = 0.03 and p =0.013 

respectively), and shorter sick leave (p = 0.045). 1yr: DGHAL resulted in higher residual grade 

III haemorrhoids, and higher reoperation rate. No difference was seen at d90. Cost was higher 

in DGHAL group. 

Brown et al. HAL vs RBL At 1yr, RBL had higher recurrence (49% vs 30%, p = 0.005). Pain higher in HAL group at d1 

and d7 (p = 0.002, p <0.001), but did not differ at d21 and 6wks. 1% vs. 7% in the HAL group 

experienced serious AEs requiring hospital readmission, including bleeding, urinary retention, 
sepsis, pain, vasovagal upset. Cost was significantly more in the HAL group (p <0.0001) but 

no difference in QALs 

Aigner et al. DGHALm vs 
mucopexy-alone 

There were no significant differences seen in terms of bleeding, urgency, discharge or pruritis 
symptoms at 1-mo, 6-month, 12-months, except for mucopexy alone having more discharge at 

1-month postoperatively (4/16 vs. 0/20, p = 0.035). Postoperative pain scores were tolerable in 

each group (NRS <3) after postop week 1. No statistical difference was seen in recurrence of 
haemorrhoids or symptoms.  

*AE’s = Adverse Events (Complications) 
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Symptoms of recurrence were reported in various 

studies to varying degrees and can be found in Table 6.  

After a mean follow-up period of 33.7 months, 

Giarratano et al found that PPH performed better than HAL 

in terms of recurrence (4% vs. 16%, p=0.04), but this was 

a small study of 50 patients in each arm [68]. In the study 

by Lehur et al, there were no statistical differences between 

HAL or PPH in terms of recurrence (9% vs 4%, p=0.27) 

[64].  No statistical difference was seen between DGHAL 

and PPH groups in the study by Venara et al. [33]. 

Symptoms of recurrence were reported in varying 

degrees. Prolapse was reported in 59% at 12mo follow-up in 

Rørvik et al, but this was not stratified to grade [67]. Venara 

et al. reported prolapse 13.9% of their patients at 12mo 

follow-up, but began with grade II-III haemorrhoids [33]. 

Zhai et al had 8.9% patients reporting prolapse at 12mo, but 

at longer term follow-up this increased to 19% [62]. Pruritis 

was reported in 3 studies, including 59% at 12 months in 

Rørvik et al, 14.2% at 6 months in Carvajal Lopez et al., and 

0% at 3 months in Tsunoda et al. [30,61,67]. 

Pain 

Pain scores measured on an 11-point scale of 0-10 

(0=minimal, 10=worst pain) were reported in 11 of the 14 

studies. In the first day postoperatively, the pain score 

ranged from 2.5 to 6.33 on average. Pain reduced by 

roughly 1 point on the scale across the board from the first 

24h to when recorded in the first week. In the study by 

Perivoliotis et al. there was a significantly reduced pain 

score in those who underwent the procedure via pudendal 

nerve block (2.5 <24h, 1.63 in first week) versus those who 

had spinal (6.33 <24h, 4.53 in first week) [65]. This study 

reported pain measurements significantly higher than the 

other studies, particularly in their control spinal DGHAL-

RAR group. Brown et al reported moderate pain in the first 

few days after HAL, which subsided in almost all patients 

by three weeks [36]. However, there were 5 patients (3%) 

requiring prolonged hospital stay due to pain 

postoperatively. Conversely, Carvajal Lopez et al. found 

pain scores to be lower in those treated with HAL-RAR 

versus those by excisional haemorrhoidectomy, 

Table 5. Study Results 1 

Study 
Patients 

(n) 
Anaesthesia 

Doppler 

(Y/N) 

Op time  

(mins)* 

Recurrence of 

Haemorrhoid  

Rate (%) 
LOS** 

Post-op Pain  

(Score 0-10)  

Return to 

Work/Normal 

function (days) 

              <24h d1-7d   

Perivoliotis 

et al. 

30 Spinal Y 35.03 50  6.33 (1.66) 4.53 (2.34) 6.2 (3.89) 

30 
Pudendal  

n. block 
N 16.67 (4.59) 16.7  2.5 (2) 1.63 (1.8) 3 (3.7) 

Rørvik et 

al. 
44 

LA + GA  

(10% spinal) 
N 

57.6  

(13.2) 

Grade II – 18 

Grade III – 5  

Grade IV - 21 

0.56  

(0.36) 
3 3 19.75 (6.7) 

Trenti et al. 39 GA N  2.56     

Shehata  

et al. 
35 Spinal Y  0% (grade II), 1 

(10% grade III)  
    

Carvajal 

López et al. 
20 undisclosed Y 41 0  5.5 4.5  

Venara  

et al. 
193 undisclosed Y  (12mo) 13.9     

Giarratano 

et al. 
50 

GA or  

Spinal 
N 

28.7  

(6.35) 
16 <1   11.85 (5.88) 

Tsunoda  

et al. 
22 Spinal Y 

35.9  

(32.7 - 39.0) 
 2.1  

(0.21) 
2.5 1.3 

3.7  

(0.605-0.778) 

Leung et al. 44 undisclosed Y 38.9 (14.0) 42.5 
1.13 

(0.853) 
 3.72  

(5.22-2.28) 
1.58 (0.93) 

Zhai et al. 50 
Spinal or  

GA 
Y  (12mo) 11.1 

(24mo) 23.8 
 3.4 (2.8)  5.3 (1.25) 

Titov et al. 120 undisclosed Y 
17.9  

(6.1) 
1.7 4.6 (1.3) 2.5   

Lehur et al. 197 GA Y 44 (16) (12mo) 25.1 1.2 (1.2)  2.2 (1.9) 12.3 

Brown  

et al. 
176 undisclosed Y  (12mo) 30  4.6 (2.8) 3.1 (2.4)  

Aigner  

et al. 
20 GA Y  (12mo) 15  3   

Op time reported as mean (+/- SD or range when possible) 

LOS = Length of stay in hospital. 
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particularly during the first 15 days [30]. Additionally, 

absence of pain (VAS = 0) was achieved earlier in the HAL 

group. Similarly, Tsunoda et al. found pain scores to be 

significantly lower in the HAL group versus that of 

ultrasonic scalpel haemorrhoidectomy in the earlier follow-

up period (5 days) [61]. This difference was not sustained 

beyond the first week. Similar results were seen in the study 

by Titov et al., showing significantly reduced postoperative 

pain score, lower narcotic use, and shorter return to work in 

the HAL group versus Harmonic scalpel [35]. 

Roervik et al. found no difference in average pain 

scores between minimally open haemorrhoidectomy 

(MOH) versus HAL, and pain tended to last longer in the 

MOH group [67]. In comparison to excisional (harmonic 

scalpel) haemorrhoidectomy, HAL had a mean 

postoperative pain score that was significantly lower (2.5 

vs 4.8, p <0.01) [35]. There was less pain when compared 

to PPH postoperatively and 2 weeks post (2.2 vs 2.8 

p=0.03, 1.3 vs 1.9 p=0.013) in the Lehur et al study [64]. 

In contrast, there was no significant difference in pain 

scores between HAL and PPH in days 1-7 postoperatively 

in the Leung et al study (3.68 vs 3.38, p=0.090) [34]. In the 

Giarratano study, postoperative pain was significantly 

higher in the HAL group, and showed a faster improvement 

in the PPH group (22 HAL vs 44 THD between a score of 

0-3 (p=0.000), 22 HAL vs 6 SH between a score of 4-7 

(p=0.000), 6 HAL vs 0 SH between a score of 8-10 

(p=0.01) [68]. In comparison to a Vessel-Sealing device 

technique, there was no significant difference in average 

pain between groups in the first or second postoperative 

weeks (week 1: HAL 3.79 vs VSH 3.71, p=0.900; week 2: 

HAL 2.73 vs VSH 5.54, p=0.206) [31]. However, on 

analysis of postoperative analgesics, it showed 

significantly less use of pain medication by the HAL group. 

When compared to suture mucopexy alone, DGHAL with 

suture mucopexy interestingly resulted in less pain 

particularly in the first two weeks, but this was not 

statistically significant and this difference decreased 

thereafter [37]. There was no significant difference seen 

between HAL vs. suture mucopexy in the study by Zhai et 

al. [62]. Interestingly, HAL was found to be more painful 

than RBL at day 1 postoperatively (4.6 vs 3.4, p=0.0002), 

and day 7 postoperatively (3.1 vs 1.6, p<0.0001), but did 

not differ at 21 days or 6 weeks [36]. 

When comparing mucopexy-alone to classical 

DGHALm, there was no significant difference seen in 

recurrence rates between groups in either studies by Aigner 

et al. (Grade III only, 10% DGHALm vs. 5% mucopexy-

alone, p=0.274) or Zhai et al (Grade III only, 11.1% 

DGHALm vs. 4.5% mucopexy-alone, p=0.450) [37,62]. 
 

Table 6. Study Results 2 

Study 
F/U 

(months) 

Total 

Complication 

Rate (%) 

Complications Symptoms at F/U 

Reoperation 

Rate (%) Incontinence  

(%) 

Retention  

(%) 

Thrombosis  

(%) 

Anal  

Stenosis 

(%) 

Bleeding  

(%) 

Pruritis  

(%) 

Prolapse  

(%) 

Perivoliotis 

et al. 

1         6.7 

1         0 

Rørvik  

et al. 
12  0 6  0 (12mo) 34 

(12mo)  

59 
(12mo) 59 8 

Trenti et al. 1 (30d) 12.8  5       

 Shehata  

et al. 
6 

6.7 grade II,  

0 grade III 
    

Grade II   

(6mo) 6.7 

grade III - 0 

 

Grade II (6mo)  

0 

Grade III (6mo) 

10 

0 

Carvajal 

López et al. 

15  

(12-27) 
 (6mo) 16.6 10   (6mo) 5.2 

(6mo) 

14.2 
(6mo) 5.5 10 

Venara  

et al. 
12 (90d) 24.3 8.5 23 2    (12mo) 13.9 (12mo) 9.7 

Giarratano 

et al. 

33.7  

(7.6) 
     2  (~33.7mo) 16  

Tsunoda  

et al. 

31  

(9.8) 
31.8  13.6 13.6   (3mo) 4.54 

 (3mo) 

0 
(3mo) 0 4.5 

Leung et al. 12 2.5 0 2.5 0 0    2.5 

Zhai et al 24  0 10  0 
(12mo) 2.2 

(24mo) 4.8 
 

(12mo) 8.9 

(24mo) 19 
 

Titov et al. 1.5 7.5  3.3   (1.5mo) 1.7  (1.5mo) 1.7  

Lehur et al. 12 
(3mo) 24 

(12mo) 14 
2.4 5.6  0.5    (12mo) 8 

Brown  

et al. 
12 7  1      (12mo) 14 

Aigner  

et al. 
12      

(1mo) 11.1% 

(6mo) 33% 

(12mo) 33% 
   

       



 

 

Haemorrhoidal artery ligation compared to alternative surgical techniques 

23 

 
Complications 

 Complication rates can be seen in Table 6 for urinary 

retention, incontinence, anal stenosis and thrombosis for 

HAL as reported, and range from 0-24.3%. In the study 

assessing HAL vs RBL, there were no statistically 

significant differences between patients with grade III 

haemorrhoids in terms of postoperative complications [4% 

HAL (minor bleeding) vs. 16% RBL (4% minor bleeding, 

12% severe pain)] [60]. Brown et al. found overall 

complications in 7% of HAL vs 1% of RBL, but they found 

this relatively similar [36]. Overall complications occurred 

in 7.5% vs. 15.8% of HAL and EH (harmonic scalpel) 

respectively [35]. At postoperative day 90, DGHAL and 

SH respectively had an overall complication rate of 24% vs 

26% respectively (p = 0.70) [64]. No patients in the study 

by Zhai et al in either group developed faecal incontinence 

or anal stenosis [62]. 

 Urinary Retention 

 Overall, 10 of 14 studies reported urinary retention as 

a complication, with rates ranging from 1-23% (Table 6). 

This was the most commonly reported adverse event of 

those studied. Titov et al. describe urinary retention 

occurring in 3.3% vs 9.1% between HAL and harmonic 

scalpel respectively [35], and 13.6% versus 4.5% of HAL 

vs ultrasonic Scalpel techniques in another study [61]. 1% 

of patients in the HAL group versus 0 in the RBL group in 

the HuBbLe trial had urinary retention [36]. Only 2.5% 

developed urinary retention in the HAL group versus 0 in 

the PPH group in the study by Leung et al, with no other 

significant postoperative complication reported [34]. Rates 

were similar between HAL vs PPH groups in the study by 

Lehur et al. [64]. 5 (10%) developed urinary retention in 

the HAL group versus 7 (15%) of those who underwent 

suture fixation only in the study by Zhai et al. [62].  

 Incontinence  

 6 studies reported incontinence, ranging from 0-

16.6%. Incontinence was seen in 4% versus 0% in MOH 

vs. HAL respectively, one of which requiring referral to a 

specialist center [67]. Carvajal Lopez et al found 30% 

(HAL) vs. 35% (EH) experienced incontinence in the first 

7 days, but of these patients their symptoms lasted in only 

16.6% and 14% respectively [30]. No differences were 

found between groups regarding continence alterations 

P=NS [68]. In comparison to PPH, there were less patients 

who suffered from incontinence including 4 from the HAL 

versus 13 from the CSH group, but exact proportions could 

not be calculated [33]. Incontinence or urgency was 

reported in 13 (6.6%) PPH vs. 4 (2%) HAL at 3mo, 7 

(3.6%) PPH, 0 HAL at 12mo [64]. No differences were 

found between HAL and ultrasonic scalpel groups [61]. 

 Anal Stenosis 

 There was no difference in the number of overall 

complications seen in Roervik et al’s study between MOH 

and HAL, however they did find a 6% anal stenosis rate in 

the MOH group (one of which requiring reoperation) 

versus 0% in HAL [67]. Anal stenosis, described as 

“fibrotic narrowing of the anal canal” in their study, arose 

in 2.5% of patients in the MOH group, vs 0 in HAL62. 0 

patients had anal stenosis at 3-month follow up of either 

HAL vs Ultrasonic scalpel [61], versus 2.5% of patients 

following US HE [35]. There was only one reported anal 

stenosis following HAL between the 2039 patients studied 

in this review [64]. 

External Haemorrhoid Thrombosis 

3 studies reported haemorrhoidal thrombosis rates, 

ranging from 0-13.6% Both groups in Titov’s study had 

experienced external haemorrhoid thrombosis as a 

postoperative complication in 2.5% [35]. Thrombosis was 

seen in 3% of patients who underwent HAL versus 0 in the 

PPH arm of the study by Venara et al. [33]. 3 patients of 22 

HAL patients (13.6%) vs 1 of 22 (4.5%) ultrasonic scalpel 

patients developed a thrombosed haemorrhoid [61].  

Return to Work/Normal activities 

Return to work/normal activities was reported by 8 of 

14 studies and ranged from 1.58 – 19.75 days on average 

for those who underwent a HAL procedure. The average 

time tended to be longer in those studies which were 

European [64,67,68]. Sick leave in HAL on average was 

less than that required for PPH (12.4 +/- 8.2 vs. 14.8 +/- 

7.3, p= 0.045). There was no statistical difference between 

TST and HAL groups [34].  

Operative Time 

Operative time was significantly shorter in those who 

underwent pudendal nerve (and no doppler) block versus 

those who underwent spinal (plus doppler) (16.7 vs. 35.03 

minutes, p<0.0001) [65]. Operative time was significantly 

longer in those who underwent HAL versus those in MOH 

(57.6 vs. 29.0, p<0.001) [67]. In addition, operative time 

was longer in HAL versus EH group (41 vs 25 minutes, p 

= 0.001) [30]. A similar result was seen when compared to 

PPH (44 vs 30 mins, p<0.001),[64] and (28.7 vs 22.2, 

p=0.000) [68]. Mean operating time was also longer than 

that of the ultrasonic scalpel group (35.9 vs. 19 mins, 

p=0.0001) [61]. There was no significant difference 

between TST and HAL in terms of operative time (38.6 vs. 

38.9, p=0.633) [34]. 

Discussions 

Haemorrhoidal disease is a benign condition that has 

been treated with classical excisional forms of 

haemorrhoidectomies for nearly a century. As a result, 

patients have endured relatively painful and complicated 

postoperative periods and thus these methods have been 

challenged with newer, more tolerable forms of treatment. 

There have been over 14 new methods described, ranging 

from alternative excisional to completely non-excisional 

techniques. Two forms of treatment, PPH and HAL, have 
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gained particular popularity in the last 20 years, 

particularly as they promised an alternative to the pain 

associated with the Milligan-Morgan or Ferguson 

techniques. PPH is effective and less painful, but has been 

associated with an increased recurrence rate and 

complications that many colorectal surgeons deem 

unacceptable [19,69,70]. There was a systematic review 

performed in 2013 by Pucher et al. on the clinical outcomes 

of DGHAL, but this featured limited evidence including 

only six RCTs of between 38 and 169 patients [25]. There 

have been two recent meta-analyses assessing HAL versus 

PPH, including six and eight RCTs each, finding a HAL 

had significantly higher recurrence rate in both studies, less 

pain and bleeding post-operatively, but no significant 

differences between overall postoperative outcomes, 

complication rates, length of hospital stay, or patient 

satisfaction [71,72]. As surgical practice evolves and new 

treatments emerge, this updated systematic review was 

performed to assess how DGHAL performs in current 

practice as a surgical treatment for grade II-III 

haemorrhoids. The ideal treatment for haemorrhoids is one 

that features a balance of the lowest complication rates, 

lowest recurrence, earliest time back to normal activities, 

and ideally the lowest cost [68].  

Recurrence 

Minimally invasive techniques have been very 

effective for low-grade haemorrhoidal disease. High 

recurrence rates with HAL have been linked to the degree 

of prolapse, as recurrence tends to worsen with increasing 

grade. As a result, other reviews have not recommended 

HAL, with or without mucopexy, for treatment for grade 

IV haemorrhoids [25]. Apart from a few of the included 

studies, rates of recurrence were not stratified by grade, 

making it difficult to make the same recommendation. 

With a total pooled recurrence rate of 18.9%, and 

excluding those without 12 month follow up at 23.65%, 

this reflects similarly to previous pooled rates [25]. Only 

four studies stratified by grade III haemorrhoids. Their 

pooled recurrence was 10.34%. The only recurrence rate 

stratified for grade IV haemorrhoids was 21% [67], and for 

grade II ranged from 0-18% [60,67]. Of those who 

discussed up to grade IV haemorrhoids, their overall 

recurrence rates ranged from 0-60% but had small patient 

cohorts (<45 patients each) and were likely of small 

statistical value. Titov et al. had a relatively low recurrence 

rate of 1.7% at 1.5 months in grade III and IV 

haemorrhoids, but this may be related to their shorter 

follow-up period [35]. Given this, it is difficult to make a 

recommendation on the use of HAL in grade IV 

haemorrhoids. Thus, a call is made for future RCTs to 

report their stratified results by grade of haemorrhoid for 

proper assessment.   

One of the most important advances in HAL procedures 

has been the use of a plication “mucopexy” suture that 

reduces and fixes the prolapsed haemorrhoidal tissue. It has 

been postulated that the ligation suture used in HAL acts to 

halt arterial supply, thereby shrinking the haemorrhoidal 

tissue while the mucopexy suture specifically restores the 

prolapse of tissue, acting in a complementary fashion [73]. 

All but one of the included studies in this review used the 

mucopexy technique [60]. However, Brown et al. used 

mucopexy sutures variably, without reporting the 

proportion [36]. When comparing mucopexy-alone to 

classical DGHALm, there was no significant difference 

seen in recurrence rates between groups in either study by 

Aigner et al. or Zhai et al. [37,62]. Long-term two-year 

outcomes by Zhai et al. would suggest suture-fixation 

mucopexy even performed better in terms of incidence of 

recurrence. This suggests that rather than previously 

accepted as a mechanism behind the success of treatment, 

arterial ligation may not be key to success, contradictory to 

the vascular theory by Thomson et al. [74]. Due to high 

recurrence rates in the past of DGHAL alone, it is felt its 

use is inappropriate for use in grade IV haemorrhoids as a 

result [21]. It appears that mucopexy itself, returning the 

haemorrhoidal plexus and tissue to original position above 

the dentate line, may be the key to successful treatment of 

prolapsed haemorrhoids. Alternatively, Thomson’s sliding 

theory may be more likely true of haemorrhoids [74]. This 

stated that haemorrhoids are the result of sliding of the anal 

mucosa of the vascular cushions, perpetuated by the 

gradual destruction of the collagen at the ligament of Treitz 

with prolonged and repeated passage of constipated stools.  

Zhai et al. proposed this laxity of the cushions’ supporting 

ligaments and resultant prolapse is the aim of their suture 

fixation technique, and in the mucopexy technique in 

general [75]. As an added benefit, the sutures may naturally 

decrease flow to haemorrhoids contributing to further 

shrinkage, without exact arterial ligation. Further long-

term and larger RCTs are required to confirm this.  

Recurrence rate of HAL was compared to several 

additional techniques in the RCTs of this review. 

Perivoliotis et al had an overall recurrence rate of 33.3% at 

one month for HAL-RAR; 50% in those who underwent 

DGHAL-RAR under spinal anaesthetic, versus 16.7% in 

those who underwent non-doppler HAL-RAR under 

pudendal nerve block, but these were not stratified by grade 

[65]. This indicates that the use of doppler may actually 

relate to a higher recurrence rate, following similar results 

in the literature [37,43]. Indeed, the use of doppler has also 

been associated with a higher risk of pain postoperatively, 

which as proposed, is related to the more frequent use of 

ligations thus aggravating local adverse effects and pain 

rates [37,42,43]. Perivoliotis et al. found this to be true but 

their results were not significant [65].   

In assessment of RBL vs HAL in grade II and III 

haemorrhoids, unsurprisingly HAL had a superior 

recurrence rate [60,36]. Of note, neither of these studies 
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used mucopexy techniques routinely in their HAL groups. 

The rate of recurrence for RBL seemed to be relatively 

higher in the results of Brown et al. than previously 

reported, which they attribute to relying on patient-reported 

recurrence. In addition, they felt due to the nature of RBL, 

many clinicians would classify recurrence only after a 

“course” of RBL versus a single treatment. This may have 

increased their recurrence rate, but further delineation is 

required to define recurrence in RBL.  

Out of the three studies comparing HAL with PPH, 

only one study found PPH was superior in terms of 

recurrence (4% vs. 16%, p=0.04), but this was a small 

study of only 50 patients per arm [68]. The two other 

studies suggested equivalency [64,33].  Similarly, previous 

literature in recent years has shown recurrence rates of 14% 

in HAL vs 7.1% in the PPH group, whereas others found a 

recurrence of 6.3% in HAL groups [76]. There has been no 

consensus on which of the two perform best in terms of 

recurrence, and this review follows this. In stratifying their 

results by the instrument used (A.M.I. HALO device vs. 

THD), there was no significant difference found between 

outcomes in the Venara et al. study. The only significant 

difference between groups were that there were more 

ligations and mucopexies performed in the A.M.I. group 

versus THD device groups. This suggests the number of 

ligations made has no significant impact on recurrence 

outcomes, similar to what was found previously [54].  

Through the use of the PPH stapler device, the prolapsed, 

damaged tissue is excised, whereas in the HAL technique 

the tissue remains in the rectum, theoretically causing a risk 

of recurrence. Giarratano et al. suggest PPH may be more 

effective due to the physical resection of the damaged 

rectal wall, but this was only seen in the results of one, 

albeit small study [68]. The newer Tissue Selecting 

Technique (TST), which acts as a modified, more 

controlled PPH, may promise a future in surgical treatment 

of haemorrhoids. Recurrence rates of TST in this study are 

similar to that of conventional haemorrhoidectomy, and 

similarly significantly lower than HAL at one year [34,50]. 

To note, the recurrence in this study may have been 

underestimated due to their definition of recurrence being 

the requirement for an additional procedure during the 

follow-up period.   

No recurrences were seen in either the HAL or EH 

group in the study by Carvajal Lopez et al by the mean 15 

month follow up. This likely reflects the small size of the 

study (20 patients per group) [30]. In the assessment of 

HAL vs. a newer minimally open haemorrhoidectomy 

(MOH) by Roervik et al., where a small portion of the 

haemorrhoid is left to remain intra-anally, versus 

completely excised in conventional techniques, recurrence 

rates remained lower than those experienced by patients 

who underwent HAL (p=0.008) [67]. Additionally, 

reoperation rates for recurring disease also remained lower 

in the MOH group (p=0.013). This suggests MOH 

performs similarly to other excisional techniques, holding 

a more favourable recurrence rate, and intriguingly a 

higher patient satisfaction as well. This may be related to 

the fact this study had a higher grade of grade IV 

haemorrhoids (48% MOH, 62% THD) of which have been 

related to poorer outcomes when treated with HAL and is 

described as best treated with excisional techniques. 

Symptoms of recurrence were reported in various 

studies to varying degrees. The reporting of recurrence 

symptoms across studies tended to increase in parallel with 

increasing follow-up periods, and were particularly low in 

those with follow-up periods of 1-3 months [61,62]. 

Bleeding was the most reported symptom of recurrence, 

featuring in 8 of the 14 studies. When reported at 12 

months, the pooled bleeding rate was 18%, which is 

significantly higher than the rate of 9.7% in the review 

performed by Giordano et al. in 2009 [24]. The highest was 

found in the patients of Roervik et al, who reported a 34% 

bleeding rate at 12 months follow-up, [67] next to 33% in 

Aigner et al. [37]. These were both relatively small studies 

of 36 and 20 patients at analysis in each respectively and 

may represent sampling bias. We recommend for future 

studies longer periods of follow-up, plus standardized 

follow-up periods (e.g. 12 months, 18 months and 24 

months, and so on) therein minimizing sources of sampling 

error. 

In conclusion to presented data, open or conventional 

haemorrhoidectomy techniques still remain the better 

option for patients when the concern is recurrence rates. 

Mucopexy-alone has comparable results to DGHALm, 

thus questioning the success of arterial ligation in reducing 

haemorrhoids. This technique may have potential as an 

effective and affordable treatment option in those with 

grade III haemorrhoids. PPH has been seen to offer a small 

advantage in terms of recurrence, but other studies found 

this was not significant. As a modified PPH, TST has 

promising results regarding recurrence. Ultrasonic scalpel 

and DGHAL have similar results. In comparison to RBL, 

HAL has better recurrence rates, but there is a requirement 

for further definition of what a true course of RBL is.  

Pain 

Pain was measured on a numerical scale from 0 

(minimal pain) to 10 (being the worst pain) (e.g. Visual 

Analog Scale/VAS). HAL was associated with an overall 

pain score ranging from 2.5-6.33/10 within 24 hours 

postoperatively, and 1.3-4.53/10 taken within the first 

week.  

Both HAL and PPH have been regarded both as having 

a relatively lower pain score, particularly when compared 

to open excisional techniques. OH is classically associated 

with a long-lasting, significant pain that poses significant 

strain on patients for a relatively small operation [12]. 

There were variable results in our study regarding HAL vs. 
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PPH in terms of postoperative pain. HAL’s pain was seen 

to be significantly less postoperatively and at 2-weeks in 

one study [64], were relatively the same in another [34], 

and even higher than PPH in another [68]. Consistent with 

previous evidence, there is still no clear consensus 

regarding which procedure is more pain-free. Further 

examination of these two procedures in larger trials are 

required to evaluate whether the improvement of 0.6 on the 

VAS for pain make up for these downfalls. Both techniques 

have been regarded as relatively pain-free in comparison to 

excisional techniques, partly due to HAL’s non-excisional 

nature, and most surgical activity taking place above the 

sensate area distal to the dentate line in both. However, to 

determine which performs best will likely require larger-

scale comparative trials.  

There were also no significant differences seen 

between HAL and TST, but satisfaction rates were 

significantly greater in the TST group (p<0.0001), which 

may mirror the results as just described in comparing PPH. 

Characterized by a segmental targeting of haemorrhoids 

which consequently leaves mucosal bridges intact, Lin et 

al. in 2008 proposed the TST method as an alternative to 

PPH that aims to avoid the feared risks of anal stenosis and 

rectovaginal fistulas [77]. In a noninferiority trial by the 

same group in 2019, they were able to show TST had 

significantly reduced pain, urgency symptoms, 

incontinence, and rectal stenosis (0 vs. 5%) when 

compared to PPH, without altering recurrence rates by 5-

year follow-up [78]. Despite a relatively equivalent pain 

score, better patient satisfaction, less risk of the serious 

adverse events associated with PPH, and a significantly 

lower recurrence rate (often equivalent to conventional 

excisional techniques), the TST promises a successful 

technique in the future of haemorrhoidal surgery when 

compared to HAL. 

HAL had better pain outcomes than the ultrasonic 

scalpel group in both studies comparing the two in this 

review [35,61]. As a modified version of an OH, this 

ultrasonic technique may be associated with relatively 

lower pain than more conventional techniques and thus a 

similar VAS score by the first week postoperatively [64]. 

This is likely due to the nature of ultrasonic devices 

theoretically causing a smaller heat-related injury to tissue 

[79]. 

As another form of modified OH, the VSH (Ligasure) 

groups were comparable to HALm postoperatively in 

terms of pain scores in the first two weeks, but significantly 

more patients were taking analgesics postoperatively in the 

VSH groups which would be in keeping with higher levels 

of pain. HALm and MOH performed similarly with no 

significant difference between in terms of pain, pruritis or 

bleeding postoperatively.  

Not surprisingly, HAL as a more invasive technique 

was more painful than RBL at days one and seven 

postoperatively (p=0.002, p<0.001) but had resolved 

beyond the first week in the large scale HubBLe trial [36]. 

In addition, the pain described was minimal and could be 

relieved with oral analgesia. As described in literature and 

within studies in this review, it appears HAL patients tend 

to experience pain in the first week that dissipates 

afterwards [49]. Pain scores were found to be equivalent in 

the smaller Shehata et al. study which likely reflects a 

sampling bias [36,60]. Notably, symptom scores, 

complications and continence scores were comparable 

between single-RBL and HAL procedures in addition. The 

decision should be made between the patient and 

healthcare provider knowing the pitfalls and strengths of 

both procedures, as some patients might be more inclined 

to undergo multiple RBLs if less painful, whereas others 

might elect for the procedure that is more promising for 

success. 

Complications 

As mentioned, PPH had fallen out of fashion from 

many colorectal surgeons due to the risks deemed 

unacceptable including rectovaginal fistulas, anal stenosis 

and perforation. DGHAL is not without complications, but 

serious complications (e.g. rectal perforation with 

subsequent peritonitis) are scarcely reported [80]. The 

complication rates for HAL in this review can be seen in 

Table 6. Particular complications were tabulated, including 

external haemorrhoidal thrombosis, urinary retention, 

faecal incontinence, and anal stenosis.  

Despite the common concept of HAL being associated 

with less risk than a PPH procedure, Lehur et al. concluded 

that HAL does not produce a significantly higher risk than 

PPH, but significant complications of the procedure do 

exist. In our review there was a range of incidence of 

incontinence after HAL from 0.0-16.6%, retention in 1.0-

23%, external haemorrhoid thrombosis in 1.0-23.0%. 

There was only one reported anal stenosis following HAL 

between the total 2039 patients studied in this review, 

confirming the scarcity of this complication following 

HAL [64]. Overall morbidity has been cited to be as high 

as 18% [81]. 

Most complications after MOH and HAL were mild 

and transient, but there was still a 6% rate of anal stenosis 

after MOH, one patient of which requiring referral to a 

specialist center [67]. Despite a more simple procedure, 

Suture-mucopexy alone successfully had 0 patients with 

strictures or faecal incontinence alongside their HAL 

comparative [37,62]. Complications were comparable 

between HAL and RBL groups [36]. We believe the similar 

rate of complications between HAL and EH groups in the 

study by Carvajal Lopez et al. are related to sampling bias 

with only 20 patients each cohort [30]. Previous larger 

trials have seen a significantly higher rate of chronic 

complications arise from EH, including anal strictures and 

incontinence [44,50]. Many non-invasive techniques are 
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designed to avoid these late and chronic complications 

often associated with EH [61]. Titov et al. experienced an 

anal stenosis rate of 2.5% of EH by ultrasonic technique, 

by only three months postoperatively, consistent with this.  

Retention was the most commonly reported 

complication, which was mild and resolved quickly, and 

has rates comparable with conventional 

haemorrhoidectomy techniques, but could be related to 

anaesthesia and not the surgical type at all [61]. Of note, 

external haemorrhoid thrombosis was recorded in three 

studies, ranging from 0-13.5% and may be related to the 

localized vascular changes at the site caused by HAL.  

Thrombosis is a significant complication as it often 

requires a further procedure and should not be dismissed. 

It is a rare occurrence for HAL to worsen continence 

scores. PPH tended to produce more incontinence overall 

in comparison to HAL but differences were often not 

significant [64,68]. It is thought resting anal sphincter tone 

and haemorrhoidal tissue together contribute to continence 

of faeces, liquid and gas [4,74,82]. Correction of prolapsed 

haemorrhoidal tissue tended to reduce mean continence 

scores [36], but due to an inconsistent use of scoring 

systems used for faecal incontinence, the reports of these 

were not recorded. There are over ten scoring systems 

available, but those most commonly used were the patient-

subjective Wexner, Vaizey, and Faecal Incontinence 

Severity Index (FISI) systems. Some studies performed an 

incontinence investigation prior to treatment to determine 

pre-existing symptoms. Higher rates of incontinence in 

some studies may be explained by the lack of pre-treatment 

assessment and thus persistent incontinence cases. We 

recommend future studies to incorporate a standard 

subjective scoring system for more streamlined 

interpretation. The Wexner scale has been recommended 

above FISI, Vaizey and Rothenberger systems [83]. We 

suggest following this review that HAL remains a 

continence-preserving strategy of haemorrhoidal surgery. 

Cost 

In addition to optimizing patient care, there is a strong 

argument guiding optimal procedural choice in finding the 

most economical option for the overall healthcare system. 

This is one aspect where HAL may perform relatively 

poorly. Cost per patient of DGHAL has been estimated at 

roughly €400 [64]. It was originally suggested by Infantino 

et al. that DGHAL would be more cost-effective than PPH 

due to lower device costs and reduced hospital stay, but 

there was no robust data to support this [48]. In comparison 

to PPH, Lehur et al. performed an in-depth cost comparison 

assessing mean costs per procedure, including 

microcosting identifying all relevant cost components of 

the procedure and valued each component for all individual 

patients using procedure duration, staff, devices, and type 

of theatre as variables, as well as cost of medical devices at 

the manufacturer’s rate (incl. mean of €400 for each 

doppler probe in DGHAL, and cost of histology of each 

donut in PPH) [64]. At 3 and 12 months, they had shown 

DGHAL to be more costly than SH at both time points by 

€198 (p<0.001) and €268 (p<0.001) respectively. Through 

their analysis they concluded at 3 months, DGHAL is 67% 

more likely to be more expensive but more effective 

(measured by the rate of patients with at least one 

postoperative complication or reoperation) than PPH, but 

this efficacy fell by 12 months, where DGHAL at this stage 

was 85% likely to be less efficient and more expensive. 

Despite shorter sick leave and less postoperative pain 

which would theoretically reduce cost, DGHAL was still 

more expensive. Notably, theatre times and operative times 

were on average 10 minutes longer in their study than in 

other centers using doppler-guidance, thus possibly 

impacting on increased costs in this study [35,48,65,68, 

76]. Roervik also found DGHAL to be more expensive 

than MOH, finding operative time and device costs the 

likely cause [67]. There were no differences in postop 

recovery but the cost analysis did not include sick leave or 

post-op consultations. Despite adjusting for operative time, 

HAL was still on average €429 more expensive (95% CI, 

€525 to 368); p < 0.001). Not surprisingly, DGHAL with 

mucopexy was shown to be significantly more expensive 

than simpler suture-mucopexy alone (3,138±552 versus 

4,020±673 Chinese Yuen,  𝑝 < 0.001, or roughly €421 vs. 

€539), without any significant differences in length of 

hospitalisations [62]. In the HubBLe trial, in which a cost 

analysis (per quality-adjusted life-years (QALYs), 

including repeat procedures) was performed, they also 

found HAL to be significantly more expensive than RBL 

[36]. Trenti et al. noted surgical time of HAL vs VSD was 

nearly twice as long [28]. Despite not performing cost 

analysis with preliminary data, Trenti et al. plan on 

performing this with the data from their two-year follow-

up, which is well awaited. Final cost-effectiveness is 

dependent on the surplus of charges in each recurrence, 

morbidity and additional procedure required per procedure 

failed. Of note, five of the 14 studies failed to report which 

anaesthetic technique was used for their procedure. This 

may have influenced operation/theatre time and thus cost 

and must be included in future studies for proper cost 

analysis. 

Conclusions 

Haemorrhoidal Artery Ligation with mucopexy or 

recto-anal repair is a potential treatment for second to 

fourth-degree haemorrhoids. In assessment of the 

randomized controlled trials published in the last five 

years, HAL has an acceptably low complication rate, and 

pain scores are comparable to other non-invasive 

techniques, and superior to other modified open 

techniques. Recurrence rates are still inferior to 

conventional techniques, but are comparable to other non-

invasive techniques, and superior to RBL. DGHAL is more 
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costly than most. Newer modifications of previous 

techniques including the Suture-mucopexy alone technique 

and the Tissue Selecting Technique (TST) offer potential 

to be a superior treatment, as they are comparable in 

outcomes, while less costly, time intensive and are 

associated with less risk than their predecessors 

respectively. Further long-term studies with larger patient 

cohorts are required. 

Several limitations exist within this review. Of note, the 

studies included were of overall small calibre, with only 

four studies having over 100 patients in each arm at 

analysis [33,35,36,64]. This posed significant bias in 

collecting our results, and was the result of a narrow 

timeframe of studies selected. Given the purpose of the 

review in assessing HAL practice in current practice, we 

felt this was an acceptable compromise. 

A large issue we felt that existed between studies was 

that there was no standard definition for recurrence. Some 

studies defined this as the “onset of a new haemorrhoidal 

prolapse” based on the patient or surgeons assessment, 

whereas others define recurrence as the “requirement to 

undergo further treatment/operation”, or “recurrence of 

symptoms associated with haemorrhoidal disease, 

including bleeding, itching or pain” [34,68]. Some defined 

recurrence dependent on pile grade (grade III+), whereas 

others regarded recurrence the presence of a pile regardless 

of the grade [64,65]. Additionally, follow-up period ranged 

from one month to 33.7 months in assessment for 

recurrence. It has been suggested to assess for recurrence 

at 12 months as most occur within the first year [50]. 

Lack of standardized postoperative care between and 

within studies may have been another source of error 

within the review. Despite most studies outlining they 

followed a standard postoperative care regimen; it may be 

worthwhile reporting their technique in future RCTs to 

minimize risk of bias. Titov et al. reported their two 

incidences of recurrent prolapse were due to the lack of 

stool softener and patient toileting advice they had failed to 

give during the early days of managing DGHALm patients 

[35]. The other study comparing HAL to ultrasonic scalpel 

found a non-significant recurrence rate of 4.5% in DGHAL 

group vs. 0% in their US group, but their follow-up period 

of 3 months limited the significance of this result [61]. We 

suggest a longer follow-up period is necessary to assess 

overall long-term outcomes which may be critical to 

determining the success of these procedures and should be 

incorporated to ensure the high-quality of future RCTs, 

although previous studies have suggested effects of HAL 

are longstanding [24]. 

Additionally, pain scores were assessed on 11-point 

scales ranging from 0-10, but may have been carried out 

differently between studies. In addition, this review did not 

record satisfaction rates or quality of life scores that were 

a common theme in assessing outcomes.   

In contrast to previous reviews, we did not see 

significantly reduced pain in the HAL group compared to 

PPH, and instead were comparable and even more painful 

than PPH [25,72]. The change may reflect natural 

evolution of surgical technique since those reviews were 

performed. 

Included in our further recommendations, is to stratify 

results of future studies per pre-operative grade of 

haemorrhoid. This will enable us to determine the answer 

to the controversial question of whether HAL is efficacious 

for grade IV haemorrhoids. 

Highlights 

✓ HAL is a safe surgical technique for the treatment of 

grade II to grade IV haemorrhoids. It still has a 

relatively low complication rate, and pain scores are 

comparable to other non-invasive techniques, and 

superior to open techniques.  

✓ HAL still performs poorly in terms of recurrence rates. 

New modified procedures including suture-mucopexy 

only and tissue-selecting techniques promise better 

therapeutic potential. 

Abbreviations 

HAL : Haemorrhoidal Artery Ligation 

HALm : Haemorrhoidal Artery Ligation with mucopexy 

HAL-

RAR 

: Haemorrhoidal Artery Ligation with Recto-

Anal Repair 

DGHAL : Doppler Guided Haemorrhoidal Artery 

Ligation 

THD : Transanal Haemorrhoidal Dearterialization 

PPH : Procedure for Prolapse and Haemorrhoids 

SH : Stapled Haemorrhoidopexy 

OH : Open Haemorrhoidectomy 

CH : Conventional Haemorrhoidectomy 

MOH : Minimally Open Hamorrhoidectomy 

VAS : Visual Analog Scale 

NICE : National Institute for Health and Clinical 

Excellence 

RCT : Randomized Controlled Trial 

VSH : Vessel Sealing Device Haemorrhoidectomy 

TST : Tissue Selecting Technique 

Compliance with ethical standards  

Any aspect of the work covered in this manuscript has 

been conducted with the ethical approval of all relevant 

bodies and that such approvals are acknowledged within 

the manuscript. 

Conflict of interest disclosure 

There are no known conflicts of interest in the 

publication of this article. The manuscript was read and 

approved by all authors. 



 

 

Haemorrhoidal artery ligation compared to alternative surgical techniques 

29 

Contributions 

Both authors contributed to the conception and design 

of the work, acquisition, analysis and interpretation of data, 

drafting or revising the work, final version approval and 

agreement to accountability for work ensuring accuracy 

and/or integrity of the article. 

References 

1. Mott T, Latimer K, Edwards C. Hemorrhoids: 

Diagnosis and Treatment Options. Am Fam Physician. 

2018;97(3):172-179. 

2. Margetis N. Pathophysiology of internal hemorrhoids. 

Ann Gastroenterol. 2019;32(3):264-272. doi: 

10.20524/aog.2019.0355 

3. Goligher JC. Surgery of the anus, rectum, and colon. 

In: Goligher JC, with the collaboration of Duthie HL, 

Nixon HH. (Accessed from https://nla.gov.au/nla.cat-

vn164710). London: Bailliere Tindall, 3rd ed., 1975. 

ISBN: 0702005193 

4. Ganz RA. The evaluation and treatment of 

hemorrhoids: a guide for the gastroenterologist. Clin 

Gastroenterol Hepatol. 2013;11(6):593-603. doi: 

10.1016/j.cgh.2012.12.020 

5. Milligan E, Morgan C, Naughton J. Office RR. Surgical 

anatomy of the anal canal and the operative treatment 

of haemorrhoids. Lancet 1937;2:1119-1124. 

6. Ferguson JA, Heaton, JR. Closed hemorrhoidectomy. 

Dis Colon Rectum. 1959;2(2):176-179. doi: 

10.1007/BF02616713 

7. Jóhannsson HO, Graf W, Påhlman L. Long-term results 

of haemorrhoidectomy. Eur J Surg. 2002;168(8-

9):485-489. doi:10.1080/110241502321116505 

8. Longo A. In: Proceeding of the 6th World Congress of 

Endoscopic Surgery; 1998 Jun 3-6; Rome, Italy. 

Montori A, Lirici MM, Montori J, European 

Association for Endoscopic Surgery, editors. Bologna: 

Monduzzi Editore; 1998. Treatment of hemorrhoidal 

disease by reduction of mucosa and hemorrhoidal 

prolapse with a circular stapler suturing device: a new 

procedure; pp. 777–784.  

9. Mehigan BJ, Monson JR, Hartley JE. Stapling 

procedure for haemorrhoids versus Milligan-Morgan 

haemorrhoidectomy: randomised controlled trial. 

Lancet. 2000;355(9206):782-785. doi:10.1016/S0140-

6736(99)08362-2 

10. Rowsell M, Bello M, Hemingway DM. Circumferential 

mucosectomy (stapled haemorrhoidectomy) versus 

conventional haemorrhoidectomy: randomised 

controlled trial. Lancet. 2000;355(9206):779-781. 

doi:10.1016/s0140-6736(99)06122-x 

11. Cataldo P, Ellis CN, Gregorcyk S, et al. Practice 

parameters for the management of hemorrhoids 

(revised). Dis Colon Rectum. 2005;48(2):189-194. 

doi:10.1007/s10350-004-0921-4 

12. Nisar PJ, Acheson AG, Neal KR, Scholefield JH. 

Stapled hemorrhoidopexy compared with conventional 

hemorrhoidectomy: systematic review of randomized, 

controlled trials. Dis Colon Rectum. 2004;47(11):1837-

1845. doi: 10.1007/s10350-004-0679-8 

13. Jayaraman S, Colquhoun PH, Malthaner RA. Stapled 

hemorrhoidopexy is associated with a higher long-

term recurrence rate of internal hemorrhoids compared 

with conventional excisional hemorrhoid surgery. Dis 

Colon Rectum. 2007;50(9):1297-1305. doi: 

10.1007/s10350-007-0308-4 

14. Senagore AJ, Singer M, Abcarian H, et al. A 

prospective, randomized, controlled multicenter trial 

comparing stapled hemorrhoidopexy and Ferguson 

hemorrhoidectomy: perioperative and one-year 

results. Dis Colon Rectum. 2004;47(11):1824-1836. 

doi:10.1007/s10350-004-0694-9  

15. Avital S, Inbar R, Karin E, Greenberg R. Is Doppler 

ultrasonography essential for hemorrhoidal artery 

ligation?. Tech Coloproctol. 2012;16(4):291-294. 

doi:10.1007/s10151-012-0844-3 

16. Gupta PJ, Kalaskar S, Taori S, Heda PS. Doppler-

guided hemorrhoidal artery ligation does not offer any 

advantage over suture ligation of grade 3 symptomatic 

hemorrhoids. Tech Coloproctol. 2011;15(4):439-444. 

doi:10.1007/s10151-011-0780-7 

17. A. M. I.-A. f. M. Innovations, "A.M.I.® HAL / RAR 

System," Austria, 2017. [Online]. Available: 

https://www.ami.at/wp-content/uploads/A.M.I.-HAL-

RAR-Product-Brochure-English-2017.pdf 

18. Gravié JF. Hemorrhoidal arterial ligation with 

mucopexy: Be careful with the use of acronyms.  

J Visc Surg. 2015 Apr;152(2):145. doi: 

10.1016/j.jviscsurg.2015.02.00 

19. Du T, Quan S, Dong T, Meng Q. Comparison of 

surgical procedures implemented in recent years for 

patients with grade III and IV hemorrhoids: a network 

meta-analysis. Int J Colorectal Dis. 2019;34(6):1001-

1012. doi:10.1007/s00384-019-03288-0 

20. Xu L, Chen H, Lin G, Ge Q, Qi H, He X. Transanal 

hemorrhoidal dearterialization with mucopexy versus 

open hemorrhoidectomy in the treatment of 

hemorrhoids: a meta-analysis of randomized control 

trials. Tech Coloproctol. 2016;20(12):825-833. 

doi:10.1007/s10151-016-1551-2 

21. Simillis C, Thoukididou SN, Slesser AA, Rasheed S, 

Tan E, Tekkis PP. Systematic review and network 

meta-analysis comparing clinical outcomes  

and effectiveness of surgical treatments for  

haemorrhoids. Br J Surg. 2015;102(13):1603-1618. 

doi:10.1002/bjs.9913 

22. Atallah S, Maharaja GK, Martin-Perez B, Burke JP, 

Albert MR, Larach SW. Transanal hemorrhoidal 

dearterialization (THD): a safe procedure for the 

https://www.ami.at/wp-content/uploads/A.M.I.-HAL-RAR-Product-Brochure-English-2017.pdf
https://www.ami.at/wp-content/uploads/A.M.I.-HAL-RAR-Product-Brochure-English-2017.pdf


 

 

Dayna van de Hoef & Aisling Hogan 

30 

anticoagulated patient?. Tech Coloproctol. 2016; 

20(7):461-466. doi: 10.1007/s10151-016-1481-z 

23. Aibuedefe B, Kling SM, Philp MM, Ross HM, Poggio 

JL. An update on surgical treatment of hemorrhoidal 

disease: a systematic review and meta-analysis. Int J 

Colorectal Dis. 2021;36(9): 2041-2049. doi: 

10.1007/s00384-021-03953-3 

24. Giordano P, Overton J, Madeddu F, Zaman S, 

Gravante G. Transanal hemorrhoidal dearterialization: 

a systematic review. Dis Colon Rectum. 2009;52(9): 

1665-1671. doi:10.1007/DCR.0b013e3181af50f4 

25. Pucher PH, Sodergren MH, Lord AC, Darzi A, Ziprin 

P. Clinical outcome following Doppler-guided 

haemorrhoidal artery ligation: a systematic review. 

Colorectal Dis. 2013;15(6): e284-e294. doi: 

10.1111/codi.12205 

26. Lee XL, Hsu KF, Jin YD, Huang PW, Yeh LC, Lai 

CL. Doppler-guided hemorrhoidal artery ligation with 

suture mucopexy compared with LigaSure™-assisted 

pile excision for the treatment of grade III hemorrhoids: 

a prospective randomized controlled trial. Minerva 

Surg. 2021;76(3):264-270. doi: 10.23736/S2724-

5691.20.08429-1 

27. Yilmaz İ, Sücüllü İ, Karakaş DÖ, Özdemir Y, Yücel E, 

Akin ML. Doppler-guided hemorrhoidal artery ligation: 

experience with 2 years follow-up. Am Surg. 2012; 

78(3):344-348. 

28. Trenti L, Biondo S, Kreisler Moreno E, et al. Short-

term Outcomes of Transanal Hemorrhoidal 

Dearterialization With Mucopexy Versus Vessel-

Sealing Device Hemorrhoidectomy for Grade III to IV 

Hemorrhoids: A Prospective Randomized Multicenter 

Trial. Dis Colon Rectum. 2019;62(8): 988-996. 

doi:10.1097/DCR.0000000000001362 

29. 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;90:145-151. 

30. Carvajal López F, Hoyuela Alonso C, Juvany Gómez 

M, et al. Prospective Randomized Trial Comparing 

HAL-RAR Versus Excisional Hemorrhoidectomy: 

Postoperative Pain, Clinical Outcomes, and Quality  

of Life. Surg Innov. 2019;26(3):328-336. doi: 

10.1177/1553350618822644 

31. Page MJ, McKenzie JE, Bossuyt PM, et al. The 

PRISMA 2020 statement: an updated guideline for 

reporting systematic reviews. BMJ. 2021;372:n71. 

Published 2021 Mar 29. doi:10.1136/bmj.n71  

32. Hozo SP, Djulbegovic B, Hozo I. Estimating the mean 

and variance from the median, range, and the size of a 

sample. BMC Med Res Methodol. 2005;5:13. 

Published 2005 Apr 20. doi:10.1186/1471-2288-5-13 

33. Venara A, Podevin J, Godeberge P, et al. A 

comparison of surgical devices for grade II and III 

hemorrhoidal disease. Results from the LigaLongo 

Trial comparing transanal Doppler-guided 

hemorrhoidal artery ligation with mucopexy and 

circular stapled hemorrhoidopexy. Int J Colorectal 

Dis. 2018;33(10):1479-1483. doi:10.1007/s00384-

018-3093-8 

34. Leung ALH, Cheung TPP, Tung K, et al. A 

prospective randomized controlled trial evaluating the 

short-term outcomes of transanal hemorrhoidal 

dearterialization versus tissue-selecting technique. 

Tech Coloproctol. 2017; 21(9):737-743. 

doi:10.1007/s10151-017-1669-x 

35. Titov A, Abritsova M. Doppler-guided haemorrhoidal 

artery ligation with mucopexy versus 

haemorrhoidectomy: 1-year follow-up assessment of a 

randomised prospective trial. Colorectal disease. 

2016;18:28. doi: 10.1111/codi.13444. 

36. Brown S, Tiernan J, Biggs K, et al. The HubBLe Trial: 

haemorrhoidal artery ligation (HAL) versus rubber 

band ligation (RBL) for symptomatic second- and 

third-degree haemorrhoids: a multicentre randomised 

controlled trial and health-economic evaluation. 

Health Technol Assess. 2016;20(88):1-150. 

doi:10.3310/hta20880 

37. Aigner F, Kronberger I, Oberwalder M, et al. Doppler-

guided haemorrhoidal artery ligation with suture 

mucopexy compared with suture mucopexy alone for 

the treatment of Grade III haemorrhoids: a prospective 

randomized controlled trial. Colorectal Dis. 2016; 

18(7):710-716. doi:10.1111/codi.13280 

38. Athanasiou A, Karles D, Michalinos A, Moris D, 

Spartalis E, Rosenberg T. Doppler-guided 

hemorrhoidal artery ligation and rectoanal repair 

modification for the treatment of grade III and grade 

IV hemorrhoids: one-year follow-up. Am Surg. 2014; 

80(12):1279-1280. 

39. Venturi M, Salamina G, Vergani C. Stapled anopexy 

versus transanal hemorrhoidal dearterialization for 

hemorrhoidal disease: a three-year follow-up from a 

randomized study. Minerva Chir. 2016;71(6):365-71. 

40. 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;90:145-151. 

41. Denoya PI, Fakhoury M, Chang K, Fakhoury J, 

Bergamaschi R. Dearterialization with mucopexy 

versus haemorrhoidectomy for grade III or IV 

haemorrhoids: short-term results of a double-blind 

randomized controlled trial. Colorectal Dis. 2013; 

15(10):1281-1288. doi:10.1111/codi.12303 

42. Gupta P, Taori S. Doppler-guided hemorrhoidal artery 

ligation does not offer any advantage over suture 

ligation of grade 3 symptomatic hemorrhoids. 

Diseases of the colon and rectum 2011;54(5):e30-e31.   



 

 

Haemorrhoidal artery ligation compared to alternative surgical techniques 

31 

43. Schuurman JP, Borel Rinkes IH, and Go PM. 

Hemorrhoidal artery ligation procedure with or 

without Doppler transducer in grade II and III 

hemorrhoidal disease: a blinded randomized clinical 

trial. Annals of surgery 2012;255(5):840-5. doi: 

10.1097/SLA.0b013e31824e2bb5 

44. Denoya Tam J, Bergamaschi R. Hemorrhoidal 

dearterialization with mucopexy versus 

hemorrhoidectomy: 3-year follow-up assessment of a 

randomized controlled trial. Techniques in 

coloproctology. 2014;18(11):1081-1085. doi: 

10.1007/s10151-014-1219-8. 

45. Elshazly WG, Gazal AE, Madbouly K, Hussen A. 

Ligation anopexy versus hemorrhoidectomy in the 

treatment of second- and third-degree hemorrhoids. 

Tech Coloproctol. 2015;19(1):29-34. doi: 

10.1007/s10151-014-1235-8 

46. Zampieri N, Castellani R, Andreoli R, Geccherle A. 

Long-term results and quality of life in patients  

treated with hemorrhoidectomy using two different 

techniques: Ligasure versus transanal hemorrhoidal 

dearterialization. Am J Surg. 2012;204(5): 684-8. doi: 

10.1016/j.amjsurg.2012.01.014 

47. Giordano P, Nastro P, Davies A, Gravante G. Prospective 

evaluation of stapled haemorrhoidopexy versus transanal 

haemorrhoidal dearterialisation for stage II and III 

haemorrhoids: three-year outcomes. Tech Coloproctol. 

2011; 15(1):67-73. doi:10.1007/s10151-010-0667-z 

48. Infantino A, Altomare DF, Bottini C, et al. Prospective 

randomized multicentre study comparing stapler 

haemorrhoidopexy with Doppler-guided transanal 

haemorrhoid dearterialization for third-degree 

haemorrhoids. Colorectal Dis. 2012;14(2):205-211. 

doi: 10.1111/j.1463-1318.2011.02628.x 

49. De Nardi P, Capretti G, Corsaro A, Staudacher C. A 

prospective, randomized trial comparing the short- and 

long-term results of doppler-guided transanal 

hemorrhoid dearterialization with mucopexy versus 

excision hemorrhoidectomy for grade III hemorrhoids. 

Dis Colon Rectum. 2014;57(3): 348-353. 

doi:10.1097/DCR.0000000000000085 

50. Elmér SE, Nygren JO, Lenander CE. A randomized 

trial of transanal hemorrhoidal dearterialization with 

anopexy compared with open hemorrhoidectomy in 

the treatment of hemorrhoids. Dis Colon Rectum. 

2013;56(4): 484-490. 

doi:10.1097/DCR.0b013e31827a8567 

51. Lucarelli P, Picchio M, Caporossi M, et al. Transanal 

haemorrhoidal dearterialisation with mucopexy versus 

stapler haemorrhoidopexy: a randomised trial with long-

term follow-up. Ann R Coll Surg Engl. 2013;95(4): 246-

251. doi: 10.1308/003588413X13511609958136 

52. Ratto C, Donisi L, Parello A, et al. Prospective, randomized 

study comparing "high ligation" vs. "low ligation" of 

hemorrhoidal arteries using thd procedure in bleeding 

hemorrhoids. Diseases of the colon and rectum. 2011;54(5): 

e74..https://www.cochranelibrary.com/central/doi/10.1002/c

entral/CN-01056686/full 

53. Leardi S, Pessia B, Mascio M, Piccione F, Schietroma 

M, Pietroletti R. Doppler-Guided Transanal 

Hemorrhoidal Dearterialization (DG-THD) Versus 

Stapled Hemorrhoidopexy (SH) in the Treatment of 

Third-Degree Hemorrhoids: Clinical Results at Short 

and Long-Term Follow-Up. J Gastrointest Surg. 

2016;20(11):1886-1890. doi:10.1007/s11605-016-

3220-1 

54. Hoyuela C, Carvajal F, Juvany M, et al. HAL-RAR 

(Doppler guided haemorrhoid artery ligation with recto-

anal repair) is a safe and effective procedure for 

haemorrhoids. Results of a prospective study after two-

years follow-up. Int J Surg. 2016;28:39-44. doi: 

10.1016/j.ijsu.2016.02.030 

55. Yilmaz İ, Özgür Karakaş D, Sücüllü İ. Long-term 

Results of Hemorrhoidal Artery Ligation. Am Surg. 

2016;82(3):216-220. 

56. Longchamp G, Liot E, Meyer J, Toso C, Buchs NC, 

Ris F. Non-excisional laser therapies for hemorrhoidal 

disease: a systematic review of the literature. Lasers 

Med Sci. 2021;36(3):485-496. doi:10.1007/s10103-

020-03142-8 

57. Pagano C, Venturi M, Benegiamo G, et al. Mucopexy-

Recto Anal Lifting (MuRAL) in managing obstructed 

defecation syndrome associated with prolapsed 

hemorrhoids and rectocele: preliminary results.  

Ann Surg Treat Res. 2020;98(5):277-282. doi: 

10.4174/astr.2020.98.5.277 

58. Giordano P, Gravante G, Sorge R, et al. Long-term 

outcomes of stapled hemorrhoidopexy vs 

conventional hemorrhoidectomy: a meta-analysis of 

randomized controlled trials. Arch Surg. 2009; 

144(3):266-272. doi:10.1001/archsurg.2008.591 

59. Dindo D, Hahnloser D. Anal mucosectomy for 

haemorrhoids: should we start to speak  

Chinese?. Colorectal Dis. 2013;15(4):e186-e189. doi: 

10.1111/codi.12118 

60. Shehata AM, Saleh AF, El-Heeny AAE. Clinical 

Outcome after Doppler-Guided Hemorrhoidal Artery 

Ligation and Rubber Band Ligation for Treatment of 

Primary Symptomatic Hemorrhoids. Indian J Surg. 

2019;81(4):332-7. doi: 10.1007/s12262-018-1797-1 

61. Tsunoda A, Takahashi T, Kusanagi H. A prospective 

randomized trial of transanal hemorrhoidal 

dearterialization with mucopexy versus ultrasonic 

scalpel hemorrhoidectomy for grade III hemorrhoids. 

Tech Coloproctol. 2017; 21(8):657-665. 

doi:10.1007/s10151-017-1673-1 

62. Zhai M, Zhang YA, Wang ZY, et al. A Randomized 

Controlled Trial Comparing Suture-Fixation 



 

 

Dayna van de Hoef & Aisling Hogan 

32 

Mucopexy and Doppler-Guided Hemorrhoidal Artery 

Ligation in Patients with Grade III Hemorrhoids. 

Gastroenterol Res Pract. 2016;2016:8143703. 

doi:10.1155/2016/8143703 

63. Jadad AR, Moore RA, Carroll D, et al. Assessing the 

quality of reports of randomized clinical trials: is 

blinding necessary?. Control Clin Trials. 1996; 

17(1):1-12. doi:10.1016/0197-2456(95)00134-4 

64. Lehur PA, Didnée AS, Faucheron JL, et al. Cost-

effectiveness of New Surgical Treatments for 

Hemorrhoidal Disease: A Multicentre Randomized 

Controlled Trial Comparing Transanal Doppler-guided 

Hemorrhoidal Artery Ligation With Mucopexy and 

Circular Stapled Hemorrhoidopexy. Ann Surg. 2016; 

264(5):710-716. doi:10.1097/SLA.0000000000001770 

65. Perivoliotis K, Spyridakis M, Zintzaras E, 

Arnaoutoglou E, Pramateftakis MG, Tepetes K. Non-

Doppler hemorrhoidal artery ligation and 

hemorrhoidopexy combined with pudendal nerve 

block for the treatment of hemorrhoidal disease:  

a non-inferiority randomized controlled trial. 

Int J Colorectal Dis. 2021;36(2):353-363. doi: 

10.1007/s00384-020-03768-8 

66. Aigner F. Prospective randomized multicentre study 

comparing stapler haemorrhoidopexy with Doppler-

guided transanal haemorrhoid dearterialization for 

third-degree haemorrhoids. Coloproctology. 2013; 

35(3):200-201. doi: 10.1007/s00053-013-0365-1 

67. Roervik H, et al. Minimal Open Hemorrhoidectomy 

Versus Transanal Hemorrhoidal Dearterialization: The 

Effect on Symptoms: An Open-Label Randomized 

Controlled Trial. Diseases of the  

Colon & Rectum 2020;63(5):655-667. doi: 

10.1097/DCR.0000000000001588 

68. Giarratano G, Toscana E, Toscana C, Petrella G, Shalaby 

M, Sileri P. Transanal Hemorrhoidal Dearterialization 

Versus Stapled Hemorrhoidopexy: Long-Term Follow-

up of a Prospective Randomized Study. Surg Innov. 

2018;25(3):236-241. doi:10.1177/1553350618761757 

69. Pescatori M. Stapled hemorrhoidectomy: a word of 

caution. Int J Colorectal Dis. 2002;17(5):362-363. 

doi:10.1007/s00384-002-0419-2 

70. Cheetham MJ, Mortensen NJ, Nystrom PO, Kamm 

MA, Phillips RK. Persistent pain and faecal  

urgency after stapled haemorrhoidectomy.  

Lancet. 2000;356(9231):730-733. doi:10.1016/S0140-

6736(00)02632-5 

71. Song Y, Chen H, Yang F, Zeng Y, He Y, Huang H. 

Transanal hemorrhoidal dearterialization versus stapled 

hemorrhoidectomy in the treatment of hemorrhoids: A 

PRISMA-compliant updated meta-analysis of 

randomized control trials. Medicine (Baltimore). 2018; 

97(29):e11502. doi:10.1097/MD.0000000000011502 

72. Emile SH, Elfeki H, Sakr A, Shalaby M. Transanal 

hemorrhoidal dearterialization (THD) versus stapled 

hemorrhoidopexy (SH) in treatment of internal 

hemorrhoids: a systematic review and meta-analysis 

of randomized clinical trials. Int J Colorectal Dis. 

2019;34(1):1-11. doi:10.1007/s00384-018-3187-3 

73. Dal Monte PP, Tagariello C, Sarago M, et al. 

Transanal haemorrhoidal dearterialisation: 

nonexcisional surgery for the treatment of 

haemorrhoidal disease. Tech Coloproctol. 2007; 

11(4):333-339. doi:10.1007/s10151-007-0376-4 

74. Thomson WH. The nature of haemorrhoids. Br J Surg. 

1975;62(7):542-552. doi: 10.1002/bjs.1800620710 

75. Zhai M, Wu Y, Xu R, Zhang Z. Evaluation of clinical 

efficacy of suture-fixation mucopexy in the treatment 

of prolapsed hemorrhoid. Minerva Surg. 2022; 

77(3):252-256. doi:10.23736/S2724-5691.20.08526-0 

76. Ratto C, Parello A, Veronese E, et al. Doppler-guided 

transanal haemorrhoidal dearterialization for 

haemorrhoids: results from a multicentre trial. 

Colorectal Dis. 2015;17(1):O10-O19. doi: 

10.1111/codi.12779 

77. Lin HC, Lian L, Xie SK, Peng H, Tai JD, Ren DL. The 

tissue-selecting technique: segmental stapled 

hemorrhoidopexy. Dis Colon Rectum. 2013;56(11): 

1320-1324. doi:10.1097/DCR.0b013e3182a4aca5 

78. Lin HC, He QL, Shao WJ, et al. Partial Stapled 

Hemorrhoidopexy Versus Circumferential Stapled 

Hemorrhoidopexy for Grade III to IV Prolapsing 

Hemorrhoids: A Randomized, Noninferiority Trial. Dis 

Colon Rectum. 2019;62(2): 223-233. doi: 

10.1097/DCR.0000000000001261 

79. Armstrong DN, Ambroze WL, Schertzer ME, Orangio 

GR. Harmonic Scalpel vs. electrocautery 

hemorrhoidectomy: a prospective evaluation.  

Dis Colon Rectum. 2001;44(4):558-564. doi: 

10.1007/BF02234329 

80. Simon N, Saiyara N, Kim HK, Gercek Y. Intra-

abdominal rectal perforation post-haemorrhoidal 

artery ligation operation and converted Ligasure open 

haemorrhoidectomy. J Surg Case Rep. 2021; 

2021(7):rjab289. Published 2021 Jul 9. doi: 

10.1093/jscr/rjab289 

81. Ratto C. THD Doppler procedure for hemorrhoids: the 

surgical technique. Tech Coloproctol. 2014; 18(3):291-

298. doi:10.1007/s10151-013-1062-3 

82. Lestar B, Penninckx F, Kerremans R. The composition 

of anal basal pressure. An in vivo and in vitro study in 

man. Int J Colorectal Dis. 1989;4(2):118-122. doi: 

10.1007/BF01646870 

83. Seong MK, Jung SI, Kim TW, Joh HK. Comparative 

analysis of summary scoring systems in measuring 

fecal incontinence. J Korean Surg Soc. 2011; 

81(5):326-331. doi: 10.4174/jkss.2011.81.5.326 



 

 

Haemorrhoidal artery ligation compared to alternative surgical techniques 

33 

84. Cerato MM, Cerato NL, Passos P, Treigue A, Damin 

DC. Surgical treatment of hemorrhoids: a critical 

appraisal of the current options. Arq Bras  

Cir Dig. 2014;27(1):66-70. doi:10.1590/s0102-

67202014000100016 

85. Liu H, Yang C, Chen B, Wu J, He H. Clinical 

outcomes of Doppler-guided haemorrhoidal artery 

ligation: a meta-analysis. Int J Clin Exp Med. 

2015;8(4):4932-4939. Published 2015 Apr 15. 

86. Vinson-Bonnet B, Higuero T, Faucheron JL, Senejoux 

A, Pigot F, Siproudhis L. Ambulatory haemorrhoidal 

surgery: systematic literature review and qualitative 

analysis. Int J Colorectal Dis. 2015;30(4):437-445. 

doi:10.1007/s00384-014-2073-x 

 

 


	Haemorrhoidal artery ligation compared to alternative surgical techniques for the treatment of grade II-IV haemorrhoids: A systematic review
	Recommended Citation

	J Mind Med Sci.

