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Abstract

Background Distal Doppler-guided transanal hemorrhoidal

dearterialization with mucopexy (Doppler-guided THD)

seems to be associated with better short-term outcomes than

conventional hemorrhoidectomy, but there are little data

about long-term recurrence. The aim of this study was to

compare Doppler-guided THD for grade III–IV hemorrhoids

with conventional hemorrhoidectomy with regard to long-

term postoperative morbidity and recurrence.

Methods This was a single-center longitudinal and com-

parative study of a cohort of patients who underwent either

distal Doppler-guided THD with low ligation of the hem-

orrhoidal artery and mucopexy or conventional excisional

hemorrhoidectomy (Milligan and Morgan or Ferguson) for

grade III and IV hemorrhoids. Short- and long-term post-

operative morbidity was recorded. Severity of hemorrhoid

symptoms (bleeding, prolapse, manual reduction, discom-

fort or pain and impact on quality of life) and fecal con-

tinence status (Vaizey score) were evaluated before surgery

and at minimum of 1 year after surgery.

Results Eighty-three patients were included in the study.

Forty-nine patients (59%) underwent Doppler-guided

THD, and 34 (41%) patients underwent conventional

hemorrhoidectomy. The 30-day postoperative surgical

morbidity was 26.5% in the Doppler-guided THD group

and 8.82% in the conventional hemorrhoidectomy group

(p = 0.085). No significant differences between the groups

were observed in terms of persistence of bleeding, pro-

lapse, need for manual reduction in prolapse and pain. One

(2%) patient in the THD group and 2 (5.4%) patients in the

conventional hemorrhoidectomy group needed further

surgical procedures. Minor fecal incontinence occurred

only after conventional hemorrhoidectomy in 2 (5.4%)

patients.

Conclusions Our results showed that Doppler-guided THD

is not inferior to conventional excisional hemorrhoidec-

tomy for advanced hemorrhoidal disease in terms of post-

operative complications and long-term recurrence of

symptoms.

Keywords Doppler-guided THD � Hemorrhoidectomy �
Dearterialization � Mucopexy � Long-term results

Introduction

Hemorrhoids are the most common anal pathology and

constitute a major socioeconomic and medical problem. It

is estimated that 90% of the general population suffers

from hemorrhoidal symptoms at least once in their life

[1–3]. Therapeutical options for symptomatic hemorrhoids

vary from medical treatment for mild cases to surgical

procedures for severe cases or those which fail nonopera-

tive treatment [3]. Although conventional excisional hem-

orrhoidectomy techniques [4, 5] are considered the gold

standard for the treatment of grade III and IV hemorrhoids,

minimally invasive procedures have been introduced into
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clinical practice in order to reduce postsurgical pain and

postsurgical functional limitations [6].

Distal Doppler-guided transanal hemorrhoidal dearteri-

alization associated with mucopexy (Doppler-guided THD)

is a recently introduced nonexcisional surgical technique

for treating hemorrhoids [7, 8].

Doppler-guided THD seems to be associated with less

postsurgical pain, a shorter hospital stay and an earlier

return to normal life than conventional hemorrhoidectomy

procedures such as Milligan–Morgan or Ferguson hemor-

rhoidectomy [9–14].

Evidence about long-term outcomes in terms of recur-

rence and chronic complications after surgery for grade III

and IV hemorrhoids is scarce due to the heterogeneity of

the studies available. A high long-term symptomatic

recurrence rate has been described after conventional

hemorrhoidectomy (20–40%) [15, 16]. Some studies report

noninferior or better results for Doppler-guided THD in

terms of long-term recurrence compared to conventional

hemorrhoidectomy techniques, but results are difficult to

compare due to their different inclusion criteria and

methods for assessing recurrence [1, 11, 13, 17, 18].

The aim of this study was to compare the long-term

results of Doppler-guided THD for grade III–IV hemor-

rhoids and conventional hemorrhoidectomy (Milligan and

Morgan or Ferguson techniques).

Materials and methods

This was a single-center, longitudinal and comparative

study of a cohort of patients treated for grade III–IV

hemorrhoids at the Colorectal Unit of the Bellvitge

University Hospital (Barcelona, Spain) between January

2010 and December 2015. Approval for the study was

obtained from the hospital ethics committee (PR030/16),

and written and verbal informed consent was obtained from

all patients. All data were collected and registered

prospectively as consecutive cases in an electronic data-

base. Preoperative assessment, diagnosis and classification

of hemorrhoids were made by a colorectal surgeon from

our center on the basis of physical examination, and ano-

scopy or proctoscopy in the outpatients’ clinic. The

Goligher classification was used to establish the grade of

hemorrhoids [8]. Colonoscopy was recommended before

surgery to rule out colorectal polyps or cancer depending

on the patient’s age, family history and symptoms.

All patients with grade III and IV hemorrhoids in a

minimum of 2 anal quadrants who underwent Doppler-

guided THD with mucopexy (Group I) or conventional

excisional hemorrhoidectomy (Milligan and Morgan or

Ferguson) (Group II) in the study period were included in

the analysis. The exclusion criteria were: age younger than

18 years, hemorrhoids treated using other procedures

(rubber band ligation, sclerotherapy, stapled hemor-

rhoidectomy), those with altered cognitive status, inflam-

matory bowel disease, previous fecal incontinence (Vaizey

score C5) and/or other associated anorectal pathology that

could alter the evaluation of the outcomes. The first 15

patients operated on with Doppler-guided THD were also

excluded.

All patients were prepared preoperatively with two

enemas. Both procedures were performed under general or

spinal anesthesia according to anesthesiologist and/or

patient preference, with the patient in the lithotomy posi-

tion. The doppler-guided THD procedure was performed

using the THD kit (THD Italy, Corregio, Italy) as described

by Ratto et al. [8, 19]. Using the Doppler device of the

THD Slide proctoscope, the 6 hemorrhoidal arteries were

identified, the proctoscope was moved distally, and when

the best Doppler signal was obtained (usually within the

most distal 2 cm of the rectum), a small ‘marker point’ was

placed on the mucosa using electrocautery. Arteries were

ligated separately at 1, 3, 5, 7, 9, 11 o’clock of the rectal

circumference marking the arterial pulse and including it in

a pexy starting all the way inside the rectum about 2 cm

above the anorectal junction with a transfixing mucosal and

submucosal stitch. The mucopexy was performed under

direct vision with a continuous suture including prolapsing

mucosa and submucosa in a proximal-to-distal direction up

to 1 cm from the dentate line. Conventional hemor-

rhoidectomy was performed as described by Milligan and

Morgan [5] or Ferguson [20].

All surgical procedures were performed by experienced

surgeons specialized in coloproctology. Patients that

underwent Doppler-guided THD were operated on by the

same surgeon (SB). In the absence of postoperative com-

plications or difficult pain control, the patients were dis-

charged home the same day of the surgery or after 24 h

depending on associated comorbidities and/or social

problems. Patients were recommended to adopt a fiber-rich

diet in order to avoid fecal impaction. A standardized

analgesic protocol with nonsteroidal anti-inflammatory

drugs and acetaminophen was recommended for the first

3 days after surgery. After postoperative day 3, patients

were advised to reduce the analgesic doses depending on

the severity of the pain. Patients were followed up in the

outpatient clinic 30 days after surgery and at 1 year.

Short- and long-term postoperative morbidity was

reviewed by medical report and by the prospective data-

base of the colorectal unit. The Clavien–Dindo system was

used to classify surgical complications [21].

Baseline and recurrent hemorrhoid symptoms were

evaluated prospectively before surgery and at 1 year after

surgery by a specific questionnaire designed by Giordano

et al. [22]. The questionnaire assesses 5 different
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parameters (bleeding, prolapse, manual reduction, dis-

comfort or pain and impact on quality of life), each scoring

from 0 to 4 with 0 corresponding to no symptoms at all and

4 to the presence of the symptoms on a daily basis or with

every bowel movement. A total score of 0 corresponded to

the complete absence of hemorrhoid symptoms, while a

total score of 20 corresponded to the greatest possible

intensity of symptoms (Table 1).

The fecal continence status before surgery and at min-

imum of 1 year after surgery was measured by the Vaizey

score [23]. Need for further surgery for persisting or

recurring hemorrhoid symptoms and surgery-related com-

plications during follow-up were recorded.

Statistical analysis

Quantitative data are presented as mean and standard

deviation or median and interquartile range. Qualitative

data are presented as absolute numbers and percentages.

Differences between groups were evaluated using a para-

metric or nonparametric test as appropriate. Qualitative

variables were analyzed using the Chi-square test. Quan-

titative variables were analyzed using Student’s t test or the

Mann–Whitney U test. The statistical analysis was per-

formed using Software R 3.3.2 (R Foundation for Statis-

tical Computing, Vienna, Austria), and significance was set

at a p value of\0.05.

Results

Between 2010 and 2015, 230 patients were treated for

hemorrhoidal disease at Bellvitge University Hospital.

Eighty-three patients met the inclusion SEE P.4 criteria and

were included in the study analysis (Fig. 1). Baseline

characteristics of the patients are shown in Table 2.

Forty-nine patients (59%) underwent the Doppler-gui-

ded THD procedure (Group I), and 34 (41%) patients

underwent conventional excisional hemorrhoidectomy

(Group II). In Group I, all patients underwent complete

circumferential mucopexy. In Group II, 21 patients

(61.8%) underwent Ferguson hemorrhoidectomy and 13

patients (38.2%) underwent Milligan and Morgan hemor-

rhoidectomy. All excisional hemorrhoidectomy was per-

formed using electrocautery. Nineteen patients (23.8%)

underwent an additional procedure during the same sur-

gery: in Group I, 13 patients underwent skin tag excision

and 4 underwent anal polyp excision, while in Group II, 3

patients underwent an additional rubber banding procedure.

Postoperative morbidity

No intraoperative complications were observed in either

group. The 30-day postoperative surgical morbidity was

26.5% in Group I and 8.82% in Group II (p = 0.085).

Postoperative complications are listed in Table 3.

Long-term outcomes

Five patients were lost to follow-up and not available for

long- term evaluation (4 in Group I and 1 in Group II). The

mean follow-up period was 1.9 years (SD ± 1.4):

1.13 years (SD ± 0.40) for Group I and 2.89 years

(SD ± 1.63) for Group II.

During follow-up, in Group I, 1 patient underwent

excision for single pile prolapse and 2 patients are on the

waiting list for excision of symptomatic persistent external

hemorrhoids.

Long-term symptom recurrence was evaluated using the

questionnaire shown in Table 1. No significant differences

were observed between the mean baseline and last total

score between the 2 groups (Table 4; Fig. 2).

Table 1 Hemorrhoid symptom questionnaire score [22]

Never At least once

per year

At least once

per month

At least once

per week

With every bowel

movement

Bleeding 0 1 2 3 4

Prolapse 0 1 2 3 4

Manual reduction 0 1 2 3 4

Discomfort/pain 0 1 2 3 4

Not at all Minimal Moderate Severe Very severe

Impact on quality of life 0 1 2 3 4
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Analyzing separately grade III and IV hemorrhoids,

there was no difference in the results for patients with

grade IV hemorrhoids, while for patients with grade III

hemorrhoids, the THD procedure appears to better reduce

the total symptoms score than excisional hemorrhoidec-

tomy (Table 4; Fig. 2).

No statistical differences between the groups were

observed in terms of persistence of some degree of

Fig. 1 Flowchart of the study

cohort

Table 2 Baseline characteristics of patients

All patients

n = 83

THD procedure

(Group I) n = 49

Excisional hemorrhoidectomy

(Group II) n = 34

p

Age, years (mean, SD) 55.4 (11.4) 53.8 (11.6) 57.7 (10.9) 0.121

Gender 0.310

Male 52 (62.7%) 28 (57.1%) 24 (70.6%)

Female 31 (37.3%) 21 (42.9%) 10 (29.4%)

Goligher classification 0.823

III 47 (56.6%) 27 (55.1%) 20 (58.8%)

IV 36 (43.4%) 22 (44.9%) 14 (41.2%)

Recurrent hemorrhoids 4 (4.8%) 1 (3.12%) 3 (6.12%) 1.000

Hemorrhoid symptomatology score (mean, SD) 11.8 (3.26) 11.7 (2.93) 11.9 (3.73) 0.797

340 Tech Coloproctol (2017) 21:337–344

123



bleeding, prolapse, need for manual reduction in prolapse,

pain and quality of life impairment (Table 5).

No patients in Group I reported fecal incontinence,

though 2 women, 58 and 47 years old, reported persistent

postsurgical urgency of defecation at the last follow-up. In

Group II, 2 patients reported fecal incontinence as a con-

sequence of surgery. The first one was a 62-year-old male

with a preoperative Vaizey score of 4, due to occasional

incontinence to liquid stool, but 3 years after surgery a

Vaizey score of 14, with monthly episodes of incontinence

for solid and liquid stool, difficulty in flatus control and the

need to wear pads. No other events happened which could

justify this deterioration in his fecal continence. This

patient refused any other treatment because the impact of

the symptoms on his quality of life was low. The second

patient was a 43-year-old woman without a history of

previous fecal incontinence, but 1 year after surgery per-

sistent occasional incontinence to liquid and solid stool

with a Vaizey score of 6. Biofeedback therapy was

indicated.

In Group I, 1 patient was diagnosed after two months

with a submucosal anal fistula that was laid open and

another patient was diagnosed with a postoperative anal

fissure which responded to topical treatment.

Discussion

The most important finding of this study is that the Dop-

pler-guided THD procedure is not inferior to conventional

excisional hemorrhoidectomy for advanced hemorrhoidal

disease in terms of postoperative complications and long-

term symptom recurrence.

The major strength of this study is that only patients

with grade III and IV hemorrhoids were included. Short-

and long-term follow-up was performed by the same sur-

gical team during the study period, and recurrence or

persistence of hemorrhoid symptoms was evaluated using a

symptomatic score that takes into account bleeding, pro-

lapse, pain and impact of hemorrhoidal disease on quality

of life. Clinical evaluation using only the Goligher grade

could cause confusion regarding true symptomatic recur-

rence or symptom persistence, the elimination of which

must be considered the real goal of surgery for

hemorrhoids.

The study has some limitations. First, the number of

patients included was relatively small due to the restricted

inclusion criteria, which may be responsible for a power

error. Nevertheless, these were consecutively enrolled

patients, and there were no differences in demographics

Table 3 Postoperative

morbidity
Type of complication (related treatment) Group I (n) Group II (n)

Acute urinary retention (bladder catheterization) 7 1

Hemorrhoid thrombosis (thrombectomy under local anesthesia) 4 –

Acute bleeding (hemostasis UA) – 1

Perianal/anal infection (debridement UA plus antibiotic) 1 –

Perianal/anal infection (antibiotics) 1 1

n number of complications

Group I THD procedure; Group II conventional excisional hemorrhoidectomy; UA under anesthesia

Table 4 Long-term follow-up of the hemorrhoid symptoms

Hemorrhoid

symptoms score

Grade III–IV hemorrhoids Grade III hemorrhoids Grade IV hemorrhoids

Group I

n = 45

Group II

n = 33

p Group I

n = 24

Group II

n = 19

p Group I

n = 21

Group II

n = 14

p

Total score mean (SD)

Basal 11.6 (2.93) 12.0 (3.75) 0.574 11.6 (2.92) 12.1 (4.14) 0.679 11.5 (3.01) 11.9 (3.29) 0.715

Last follow-up 1.24 (2.39) 1.52 (2.28) 0.613 0.79 (1.59) 1.74 (2.77) 0.196 1.76 (3.02) 1.21 (1.42) 0.477

Differentiala mean (SD)

Value -10.31 (3.29) -10.48 (4.70) 0.856 -10.79 (3.19) -10.32 (5.41) 0.737 -9.76 (3.40) -10.71 (3.71) 0.449

Percentage -90.01 (18.2) -84.52 (25.2) 0.292 -93.23 (12.9) -81.42 (31.19 0.135 -86.32 (22.6) -88.71 (13.8) 0.700

Group I THD procedure; Group II conventional excisional hemorrhoidectomy
a Differential has been calculated subtracting the value of the total last follow-up score from the total baseline score; only patients with

completed follow-up data are considered for the analysis
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and disease grade between the 2 groups. Second, a classic

well-known surgical technique (hemorrhoid excision) was

compared with Doppler-guided THD which is a relatively

new procedure. This could introduce a bias in the analysis

of the results. Actually, as recently observed [24], the

number of complications can decrease with increasing

surgeon experience. To reduce this error, before starting

the inclusion of patients for the study, the Doppler-guided

THD procedure was performed on 15 patients. Moreover, it

was performed only by 1 surgeon. Another weakness of the

present study is that postoperative pain has not been

studied. Considering that most of the published studies aim

to analyze the relationship between type of procedure and

postoperative pain, we focussed our analysis on early

Fig. 2 Boxplot of basal and long-term symptoms score according to the surgical techniques and hemorrhoids grade. Group I Doppler-guided

THD procedure; Group II conventional excisional hemorrhoidectomy

Table 5 Long-term symptom persistence

Patients with persistent symptoms at last follow-up/patients with symptoms at baseline (%)

THD procedure (Group I) Excisional hemorrhoidectomy (Group II) p

Bleeding 9/42 (21.4) 9/28 (32.1) 0.468

Prolapse 7/44 (15.9) 3/32 (9.4) 0.505

Manual reduction 1/25 (4) 1/19 (5.3) 1.000

Discomfort/pain 6/35 (17.1) 7/31 (22.6) 0.807

Impairment of quality of life 3/39 (7.7) 6/31 (19.4) 0.171

Percentages are calculated considering patients that presented symptoms of any degree or frequency at the baseline and at the last follow-up
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complications and long-term results. In addition, postop-

erative pain is a difficult point to study outside of a targeted

randomized trial, because it depends on many variables

which are not directly related to the surgical technique such

as pain medication protocol, anesthesia and scales used to

record the pain. In a recent double-blind randomized con-

trolled trial comparing 20 patients who underwent Dop-

pler-guided THD with mucopexy with 20 patients who

underwent conventional hemorrhoidectomy, the authors

found that the dearterialization led to less postoperative

pain [12]. Other authors found that pain was similar after

both surgical techniques [11, 13].

As reported in others studies [11–13, 25], we did not

find statistical differences in overall postoperative mor-

bidity between the two techniques. Nevertheless, a higher

number of acute urinary retention occurred after Doppler-

guided THD. This is not a major complication and all the

cases were effectively treated by a temporary bladder

catheterization removed the same day or the day after

surgery. However, frequently this mild complication

implied a delay in hospital discharge. Four patients expe-

rienced acute internal hemorrhoid thrombosis during the

first 30 days after Doppler-guided THD. All cases were

treated successfully by thrombectomy under local anes-

thesia with immediate relief of pain. While uncommon

after excisional hemorrhoidectomy, thrombosis needs to be

suspected when a patient presents acute anal pain in the

first weeks after a THD procedure.

A recent meta-analysis including 316 patients from 4

randomized controlled trials, which evaluate the surgical

and postoperative outcomes of Doppler-guided THD pro-

cedure versus open conventional hemorrhoidectomy, finds

no differences in terms of recurring disease between the

surgical procedures [25]. These results are in line with our

findings in which long-term symptom recurrence or per-

sistence was similar in the 2 groups. However, when a

separate analysis was performed for different grades of

hemorrhoids, for grade III the Doppler-guided THD pro-

cedure appears to be more effective in long-term symptom

control compared to excisional hemorrhoidectomy,

although this result did not reach statistical significance.

This could be explained by a minor effect of the mucopexy

on grade IV hemorrhoids in which the chronic prolapsed

piles are often epithelialized making fibrosis less effective

in maintaining the piles in the anal canal. The same trend

was observed by Denoya et al. in a recent randomized

double-blinded trial comparing Doppler-guided THD with

excisional hemorrhoidectomy, in which all patients who

experienced recurrence in either arms had grade IV hem-

orrhoids [17].

Analyzing separately the symptoms included in the

Giordano score, no differences between the 2 groups were

observed in terms of persistence of symptoms. Although

the rate of persistence of symptoms is apparently high, in

most patients, symptoms were occasional and therefore had

a low clinical impact. Actually, only 3 patients included in

the study have been considered for further surgical

treatment.

Long-term chronic complications such as anal stricture,

nonhealing wounds and fecal incontinence as consequence

of sphincter lesions have been reported after conventional

excisional hemorrhoidectomy but not after Doppler-guided

THD [16, 17]. In the present study, we did not observe any

anal stricture or chronic nonhealing wounds, but 2 patients

reported fecal incontinence after excisional hemor-

rhoidectomy. One of these patients had previous mild

continence impairment that worsened after surgery. Due to

the fact that sphincter lesions are only anecdotal after

Doppler-guided THD, this surgical technique should be

preferred for patients at high risk of fecal incontinence.

Operation time was not analyzed in the present study.

As reported in several publications, the operation time for

the Doppler-guided THD procedure is longer than for

excisional hemorrhoidectomy [13, 25]. This disadvantage

must be balanced with the fact that Doppler-guided THD is

less invasive than conventional hemorrhoidectomy because

no wounds are created and there is no risk of sphincter

damage. Another potential advantage of Doppler-guided

THD, though time-demanding, is that it can correct the

physiology of the hemorrhoidal plexus by of the arterial

blood flow to the hemorrhoidal cushions through dearteri-

alization and eliminate the mucosal prolapse by mucopexy

in 6 different points of the anal canal [22, 26, 27].

Conclusions

Our results showed that Doppler-guided THD is a safe and

effective technique for treating grade III–IV symptomatic

hemorrhoids. When compared to conventional excisional

hemorrhoidectomy, results in terms of symptom recurrence

or persistence at long-term follow-up are similar. These

results need to be validated in large and multicenter ran-

domized trials to elucidate whether Doppler-guided THD

procedure is truly better than conventional

hemorrhoidectomy.
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