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Abstract: Background and objectives: Numerous clinical studies have evaluated the potential benefits of DGHL for 
symptomatic hemorrhoids, particularly with regard to the perioperative parameters. However, the exact value of 
Doppler-assisted localization of vessels in hemorrhoid operations is still not clear. The aim of this study is to sys-
tematically analyze the randomized controlled trials on the effectiveness of DGHL and HL without Doppler guidance 
or other procedures for HD by using the principles of meta-analysis. Materials and methods: Relevant RCTs which 
assessed DGHL as the primary procedure and reported clinical outcomes as primary end-points were selected from 
Pubmed database, Embase database and the Cochrane library. Mean difference (MD) was used to represent effect-
quantity for continuous variable results, while Odds ratio (RR) was used to represent effect-quantity for discontinu-
ous variable results. Statistical analysis was performed by RevMan 5.0 and STATA 12.0 software. Results: Five RCTs 
with a total of 388 patients were analyzed systematically. The main results showed that DGHL and HL without 
Doppler guidance or other procedures are equally effective in terms of treatment success rate (RR = 0.89, 95% CI 
0.73-1.09, P = 0.27), operation time (MD = 11.41, 95% CI -9.26-32.09, P = 0.28), postoperative complications (RR 
= 0.89, 95% CI 0.62-1.28, P = 0.53), postoperative pain (MD = -1.01, 95% CI -2.27-0.26, P = 0.12) and incidence 
of HD recurrence (RR = 1.07, 95% CI 0.83-1.39, P = 0.60). Conclusion: Our findings suggest that DGHL may not 
have evident superiority for the management of HD in terms treatment success rate, operation time, postoperative 
complications, postoperative pain and incidence of HD recurrence. However, further large scale randomized and 
multicentre studies are needed to confirm these findings.
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Introduction 

Hemorrhoidal disease (HD) is one of the most 
commonly occurring proctologic diseases, the 
symptoms related to which are usually bother-
some and difficult to attenuate. As patients are 
often reluctant to undergo painful treatments 
for benign conditions, management of HD has 
evolved to develop more effective but less inva-
sive treatment during the last century. One of 
these new techniques is Doppler-guided hem-
orrhoidal artery ligation (DGHL) [1]. First 
described by Morinaga in 1995 [2], the proce-
dure uses a specially designed proctoscope 
coupled with a Doppler transducer for identifi-
cation and ligation of haemorrhoidal arteries 
[3]. Ligation of these arteries disrupts the inflow 
of blood to the haemorrhoidal venous plexuses 
and subsequently results in shrinkage of the 
pathological tissue and subsequent symptom 
relief [2]. Numerous clinical studies including 

five randomized controlled trials (RCTs) [4-8] 
have evaluated the potential benefits of DGHL 
for symptomatic hemorrhoids, particularly with 
regard to the perioperative parameters such as 
postoperative pain, relief of symptoms and 
recurrence rate. However, the exact value of 
Doppler-assisted localization of vessels in hem-
orrhoid operations is still not clear. The aim of 
this study is to systematically analyze the ran-
domized controlled trials on the effectiveness 
of DGHL and HL without Doppler guidance or 
other procedures for HD by using the principles 
of meta-analysis.

Materials and methods

Study identification and selection

A systematic literature search in Pubmed data-
base, Embase database and the Cochrane 
library (updated to October 1, 2014) were car-
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ried out to identify studies involving the effect 
of DGHL as the primary procedure for the man-
agement of HD of any grade. The search terms 
were as follows: Doppler, dearterialization, 
artery ligation and hemorrhoid. The languages 
were limited to English. A manual search of the 
references of the retrieved articles was con-
ducted subsequently. 

Relevant RCTs which assessed DGHL as the 
primary procedure and reported clinical out-
comes as primary end-points were included. 
Specific exclusion criteria comprised: (1) not an 
intervention study with an appropriate compari-
son group; (2) reviews, commentaries, letters 
and editorials with no further information from 
authors; and (3) not an article translated into 
English. Primary end-points were recurrence 
and postoperative pain. Secondary end-points 
were operation time, postoperative complica-
tions and treatment success rate [9]. Reviews, 
commentaries, letters and editorials as well as 
articles not translated into English were exclud-
ed. Two authors independently screened the 
articles for inclusion. Disagreements between 
the reviewers were resolved by consensus.

Data extraction and quality evaluation

Two reviewers extracted all data independently 
according to the inclusion, and reached a con-
sensus on all items. In case of disagreement, a 
third author would assess these articles. The 
methodological quality of each study was 
assessed using the bias risk assessment 
method about RCT in The Cochrane 
Collaboration System Evaluation Handbook 

judgment, the item was defined as indetermi-
nate, indicating moderate risk.

Statistical analysis

Meta-analysis was performed using RevMan 
5.0 software supplied by The Cochrane collabo-
ration and STATA 12.0 (StataCorp LP, College 
Station, TX). Heterogeneity was evaluated by a 
χ2 based Q statistic and was considered statis-
tically significant when P < 0.10. When the p 
value was < 0.10, combined analysis was per-
formed with the random effect model; other-
wise, the fixed effect model should be used. 
Mean difference (MD) was used to represent 
effect-quantity for continuous variable results, 
while Odds ratio (RR) was used to represent 
effect-quantity for discontinuous variable 
results. Publication bias was tested by Egger’s 
funnel plots. Funnel plot symmetry was further 
assessed using Egger’s linear regression meth-
od. In a sensitivity analysis, 0.5 was added to 
each cell frequency for trials in which no event 
occurred in either the treatment or control 
group, according to the method recommended 
by Deeks et al. [11].

Results

Studies selection process and characteristics

The article selection process used in this study 
is summarized in Figure 1. A total of five RCTs 
[4-8] published between 2009 and 2012 met 
the inclusion criteria and were included in the 
present meta-analysis. Overall, the five select-
ed studies, which originated from four coun-
tries (Hungary, Netherlands, India and Italy), 

Figure 1. Flow chart of selection process for eligible articles.

5.0.2. [10], which consists of 6 
items: (1) method of random-
ized distribution; (2) conceal-
ment of the distribution plan; 
(3) blinding method for the tar-
gets of research, practitioners 
of the therapeutic plan, and 
those measuring outcomes; 
(4) wholeness of consequent 
data; (5) result of research into 
selective reports; and (6) other 
sources of deviation. For each 
item, matching means low 
bias, and mismatching means 
high risk; if information report-
ed in the literature is not 
enough to make a definite 
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included 388 individuals. Table 1 shows the 
characteristics of studies enrolled. Variables 
used to achieve a combined outcome are given 
in Table 2. 

Quality of included RCTs

Most of the included RCTs showed relatively 
high quality. All trials were conducted in a ran-
domized fashion, among which one used a digi-
tal method for randomization [7]. Two trials 
used a distribution concealing method [6, 7]. 
One study used a single blinding method for 
evaluators [8], but the remainder did not men-
tion the blinding method. No study provided 
detailed baseline data, but only mentioned 
baseline conditions and comparability. The risk 
of bias in the included RCTs is shown in Figure 
2. 

Quantitative data synthesis

Treatment success rate: Three trials [4, 5, 8] 
contributed to the combined calculation of this 
outcome. Meta-analysis results demonstrated 
that there was no significant difference in the 
treatment success rate between DGHL group 
and control group (RR = 0.89, 95% CI 0.73-
1.09, P = 0.27) (Figure 3). 

Operative time: Data in two studies [6, 7] were 
combined by meta-analysis to compare this 
outcome in the two groups. The operation time 
for DGHL was longer compared to control 
group, though the difference was not statisti-
cally significant (MD = 11.41, 95% CI-9.26-
32.09, P = 0.28) (Figure 4). 

Postoperative complications: Data in all five 
studies were compared with meta-analysis 
about the frequency of postoperative complica-
tions in two groups. DGHL was associated with 
fewer postoperative complications compared 
to the control group, but the difference was not 
statistically significant (RR = 0.89, 95% CI 0.62-
1.28, P = 0.53) (Figure 5).

Postoperative pain: Data in three trials [5, 7, 8] 
were combined to calculate overall VAS scores 
in the two groups. Meta-analysis results 
showed that postoperative pain following DGHL 
was lower compared to the control group, 
though the difference was not statistically sig-
nificant (MD = -1.01, 95% CI-2.27-0.26, P =  
0.12) (Figure 6).

Recurrence of haemorrhoids: Four trials [5-8] 
contributed to the combined calculation of this 
outcome. The results demonstrated that there 
was no significant difference in the recurrence 
rate between DGHL group and control group 
(RR = 1.07, 95% CI 0.83-1.39, P = 0.60) (Figure 
7).

Publication bias: The publication bias was eval-
uated using an Egger’s funnel plot about the 
recurrence rate of DGHL versus the control, 
which showed no significant evidence of asym-
metry (Figure 8). We also performed an Egger’s 
test to quantify the publication bias, and the P 
value was 0.535, suggesting no significant bias 
of the analysis. 

Discussion

Doppler-guided haemorrhoidal artery ligation 
(DGHL) utilizes a specialized anoscope incorpo-
rating a Doppler ultrasound probe to allow iden-
tification and targeted ligation of haemorrhoid-
al arteries [12], which can be performed in day 
care under epidural anaesthesia [13]. Several 
studies evaluating the efficacy of DGHL in 
approximately 1000 patients have been pub-
lished, but the results were controversial. 
Recently, a systemic review by PH Pucher, et al. 
suggests that DGHL is safe and efficacious 
with a low level of postoperative pain [14]. 
However, studies included were of poor overall 
quality and no synthetically quantitative data 
was provided. So the present meta-analysis 
was performed to systematically estimate the 
therapeutic effect and security of DGHL for 
management of HD. The included RCTs com-

Table 1. Characteristics of studies enrolled

Author, year Country Patients 
(n)

Age at DGHL 
(mean ± SD)

HD grade 
at DGHL Compared procedure Age of control 

(mean ± SD)
HD grade 
of control

Bursics A, et al. 2004 Hungary 60 47.4 ± 15 I/II/III/IV MMH 46.4 ± 13 II/III/IV

Festen S, et al. 2009 Netherlands 41 Mean 39 III/IV PPH Mean 35 III/IV

Gupta PJ, et al. 2011 India 45 44 ± 11.2 III HL without Doppler guidance 47.4 ± 10.4 III

Infantino A, et al. 2012 Italy 169 47.6 ± 11.9 III PPH 46.2 ± 11.5 III

Shuurman JP, et al. 2012 Netherlands 73 50 ± 13.0 II/III HL without Doppler guidance 51 ± 13.7 II/III
MMH, Milligan-Morgan haemorrhoidectomy; PPH, procedure for prolapse and haemorrhoids; HL, haemorrhoidal artery ligation.
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Table 2. Data of outcome variables extracted from included randomized trials (DGHL/Control)

Trial Patients  
(DGHL/Control)

Treatment success 
(DGHL/Control)

Operative time (min) 
(DGHL/Control)

Complications  
(DGHL/Control)

Pain VAS score 
(DGHL/Control)

Recurrence  
(DGHL/Control)

Bursics A, et al 30/30 25/26 Not reported 6/5 Not reported Not reported
Festen S, et al 23/18 18/15 Not reported 2/3 3.1 ± 0.1/5.1 ± 0.1 5/5
Gupta PJ, et al 22/23 Not reported 31 ± 5.4/9 ± 6.3 4/4 Not reported 4/3
Infantino A, et al 85/84 Not reported 26.6 ± 8.4/25.7 ± 7.8 26/33 2.0 ± 0.5/2.4 ± 0.5 12/6
Shuurman JP, et al 38/35 8/11 Not reported 3/0 3.9 ± 1.0/4.5 ± 1.0 30/30
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pared DGHL vs. HL without Doppler guidance or 
other procedures for HD.

In the current study, we analyzed five RCTs with 
a total of 198 patients who underwent DGHL, 
and 190 patients having HL without Doppler 
guidance or other procedures for HD. The main 
results showed that although DGHL is associ-
ated with lower treatment success, longer 
operation time, less postoperative pain, less 
postoperative complications and higher recur-

rence rate, the differences are not significant, 
indicating that DGHL and HL without Doppler 
guidance or other procedures are equally effec-
tive in terms of treatment success rate, opera-
tion time, postoperative complications, postop-
erative pain and incidence of HD recurrence. 
These results are in consistent with the system-
ic review performed by PH Pucher, et al [14]. 
Nevertheless, future trials should also include 
cost/effectiveness analysis to evaluate the 
effectiveness of different techniques for HD 

Figure 2. Analysis of bias in the included studies.

Figure 3. Meta-analysis forest graph about treatment success rate of DGHL and other procedures for HD.

Figure 4. Meta-analysis forest graph about operative time of DGHL and other procedures for HD. 
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comprehensively. It has been reported that 
over 61000 haemorrhoid procedures are car-
ried out in the NHS in the UK every year [15], 
which is associated with significant cost includ-
ing the cost of the disposable equipment that is 
approximately £500 per operation for PPH, 
while for DGHL the cost has been estimated at 
£420 per operation [7], and for MMH that is 
much lower. Therefore both clinical and eco-
nomic factors must be taken into consideration 
when establishing the optimum treatment for 
HD.

There are several points that should be 
addressed in our meta-analysis. First, the small 
sample-sized studies in this review may not 

have been large enough to identify the small 
differences between two groups. Second, there 
might be significant differences about inclusion 
criteria (e.g. grade of haemorrhoids) among 
included trials. Third, differences also exist 
among the definitions of “treatment success 
rate” and “measurement scales for postopera-
tive pain” in different trials. Fourth, because of 
the limited number of included trials, we didn’t 
perform subgroup analysis based on HD grade, 
so it is not clear that for which HD grade DGHL 
is more safe and effective. According to previ-
ous studies, DGHL for grade IV haemorrhoids 
recurrence was as high as 50-60% [4, 16], so 
this treatment may not at present be recom-
mended as treatment for this stage of disease. 

Figure 5. Meta-analysis forest graph about postoperative complications of DGHL and other procedures for HD. 

Figure 6. Meta-analysis forest graph about postoperative pain of DGHL and other procedures for HD. 

Figure 7. Meta-analysis forest graph about recurrence rate of DGHL and other procedures for HD. 
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Lastly, although the included RCTs were con-
ducted in a randomized fashion, a specific 
description of the randomization process 
(especially distribution-concealing measures 
and information on practitioners) was lacking, 
which may bring higher degree of bias. Thereby, 
these points should be considered when 
explaining the result of this meta-analysis.

In conclusion, this meta-analysis explored the 
role of DGHL in the management of HD, and 
provided some evidence to help colorectal sur-
geons in decision making about the type and 
technique of surgical intervention for the man-
agement of HD. More randomized and multi-
centre studies should be performed to evaluate 
whether Doppler guidance in haemorrhoidal 
artery ligation is really necessary or not. 
Additional trials on the potential effects of 
DGHL on HD at different grades are also 
needed.
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