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Abstract
Introduction The aim of the study was to compare short-

and medium-term outcomes of transanal haemorrhoidal

dearterialisation (THD) versus stapled haemorrhoidopexy
(SH) for the treatment of second- and third-degree

haemorrhoids.

Methods Patients with second- or third-degree haemor-
rhoids who failed conservative treatment were randomly

allocated to THD or SH. Preoperative and postoperative

symptoms, postoperative pain, time until return to normal
activities, complications, patient satisfaction and recur-

rence rates were all assessed prospectively. Patients were

followed up at 2, 8 months and when the study was
completed.

Results Twenty-eight patients (43% third degree) under-

went THD and 24 (38% third degree) underwent SH. There
were no significant differences in terms of postoperative

pain, expected pain and analgesia requirements, but more

THD patients returned to work within 4 days (P \ 0.05).
One THD patient developed a sub-mucosal haematoma

after surgery, one SH patient occlusion of the rectal lumen
and two rectal bleeding. At 8-month follow-up, two SH

patients complained of faecal urgency. At 38-month fol-

low-up (range 33–48 months), all short-term complications
resolved. Patient satisfaction (‘‘excellent/good outcome’’,

THD 89 vs. SH 87%) and recurrence rate (THD 14 vs. SH
13%) were similar in the two groups.

Conclusions Short-term results although similar seem to

suggest SH may result in increased morbidity while return
to work is quicker after THD. Medium-term results dem-

onstrate that THD and SH have similar effectiveness.

Keywords Haemorrhoids ! Stapled haemorrhoidopexy !
Procedure for prolapse and haemorrhoids ! Transanal

haemorrhoidal dearterialisation

Introduction

Conventional haemorrhoidectomy (CH) is the most widely
used surgical procedure for the treatment of symptomatic

haemorrhoids and is still considered by many surgeons as

the gold-standard technique. It is very effective, relatively
safe and economic, but also notoriously painful and

potentially affects the mechanism of anal continence [1].

Over the years, alternative minimally invasive techniques
have been developed including stapled haemorrhoidopexy

(SH), also known as procedure for prolapse and haemor-
rhoids (PPH), and transanal haemorrhoidal dearterialisation

(THD) also known as Doppler-guided haemorrhoidal artery

ligation (DGHAL). SH consists of a transanal stapled cir-
cumferential rectal mucosectomy. The procedure aims to

lift up the mucosa and restore the normal anatomy and

physiology of the diseased haemorrhoidal tissue. Results
show that the procedure is less painful and facilitates an

earlier return to normal activities than to CH [2–5]. How-

ever, data also suggest a higher recurrence rate [6] and a
small risk of serious complications [7–12]. THD is a

technique that closes, under Doppler guidance, the distal

branches of the superior rectal artery (SRA), thereby
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reducing the blood flow to the haemorrhoidal plexus [13].

The closure of the vessels is achieved with a dedicated
proctoscope that incorporates a Doppler probe. Early data

suggest a favourable comparison with CH in terms of

postoperative pain and return to normal activities. Relapse
rates seem similar [14], but long-term results are scarce

[15, 16].

This prospective trial aims to compare short- and med-
ium-term results of these two new treatment modalities for

haemorrhoids.

Materials and methods

All patients with symptomatic second- and third-degree

haemorrhoidal disease that failed a conservative treatment
were offered surgical intervention in the form of THD or

SH. Patients were given an explanation of the details of

both procedures and were invited to participate to the
study. Although there was no formal randomisation,

those that agreed to participate were casually allocated to

either procedure without any specific criteria for select-
ing one method over the other. The surgical procedure

was decided blindly by the operating surgeon on the day

of surgery just before examining the patient under
anaesthesia and without being aware of the patient’s

symptoms.

All patients with fourth-degree haemorrhoids and those
with a large external component were excluded and offered

CH. Furthermore, patients with complicated haemorrhoidal

disease, other concomitant anal conditions, under antico-
agulation therapy, with coagulation disorders or those who

opted for one of the two procedures thereby refusing ran-

dom allocation were also excluded.

Surgical procedure and technique

All operations were performed as a day-case procedure

under general anaesthesia by the senior author (PG) or

under his direct supervision by another member of the team
specifically trained in the procedure. All patients were

prescribed a phosphate enema prior to surgery. Both SH

and THD procedures were carried out with the patient in
the lithotomy position. THD was performed using a spe-

cifically designed proctoscope (THD PS02, THD LabTM,

Correggio, Italy), which incorporates a side-sensing
Doppler probe and a window beyond this for suture

placement. The Doppler ultrasound transducer was used to

identify the haemorrhoidal arteries at about 4 cm above the
dentate line. Once identified, the haemorrhoidal arteries

were transfixed and ligated using 2/0 absorbable VicrylTM

sutures in a figure-of-eight stitch. In addition to that, a

mucosopexy was performed at the same time using the

same stitch starting from the level of the ligation and
proceeding distally towards the dentate line, incorporating

the mucosa and submucosa. The suture was stopped at

about 5 mm from the dentate line taking care not to catch
the anal mucosa in order to avoid postoperative pain.

Stapled haemorrhoidopexy was performed according to

the technique described by Longo [12] using a 2/0 poly-
propylene purse-string suture applied 4 cm above the

dentate line including mucosa and submucosa. The dedi-
cated circular stapling device (PPH 03, Ethicon Endo-

SurgeryTM, Ohio, USA) was then used for mucosectomy

and anopexy. The excised specimen of the SH group was
inspected and sent for histological examination. Finally, an

absorbable gelatine sponge dressing was placed in the anal

canal of all patients.
Anaesthesia and operative time were recorded in a

computerised log. Patients were discharged with rectal 2%

lignocaine gel, oral diclofenac (50 mg tid) and co-dydra-
mol (paracetamol 1000 mg–dihydrocodeine 60 mg qid) to

be used as required for 10 days. Patients also received

regular laxatives for 2 weeks (Hyspagula sachet po bid and
Lactulose 10 ml po bid).

Assessment and postoperative follow-up

All data were prospectively collected. Data included

patients’ demographics and relevant history. The degree of
severity of haemorrhoidal symptoms was scored for each

patient using a specifically designed questionnaire assess-

ing 5 different parameters, 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 (Table 1). A total score of 0 corresponded to the
complete absence of haemorrhoidal symptoms, while a

total score of 20 corresponded to the worst possible degree

of symptoms (Table 1). Postoperative pain was assessed
using a standardised visual analogue score 0–10 (0 = no

pain, 10 = the worse possible pain) with patients asked to

record the most severe episode. Patients were also asked
to record in a similar manner the expected pain from -5 to

?5 VAS, with -5 corresponding to the actual pain being

much better than expected, 0 as expected and ?5 much
worse than expected.

Patients were reviewed in the outpatient clinic at

8 weeks and 8 months and reassessed with a telephone
interview at 3 years. During the interview, the question-

naire on symptoms was completed again and unless

patients were completely asymptomatic they were recalled
and evaluated in the outpatient clinic. Patient satisfaction

was assessed at 3 years with 4 categories: excellent, good,

fair and poor.
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Statistical analysis

All collected data were entered into an Excel database
(Microsoft Corporation, Redmond-Washington, USA) and

analysed with the Statistical Package for the Social Sci-

ences Windows version 13.0 (SPSS, Chicago, Illinois,
USA). Descriptive statistics for quantitative continuous

variables were the mean and standard deviation after con-

firmation of normal distribution, otherwise median and
range. Descriptive statistics for qualitative categorical

variables were performed using frequencies. Comparison

of groups (SH vs. THD) was performed with Student’s
t-test for continuous parametric, the Mann–Whitney test for

continuous non-parametric and the chi-square test or

Fisher’s exact test for categorical variables (Fisher’s if
counts were inferior to 5). A P value of \0.05 was con-

sidered statistically significant.

Results

Between September 2004 and December 2005, 64 con-

secutive patients were evaluated. Twelve patients were

excluded from this group (Fig. 1), leaving 52 patients for
analysis. Demographic and preoperative clinical data are

summarised in Table 2. THD and SH groups were homo-

geneous for age, sex, previous haemorrhoidal surgery,
degree of prolapse and preoperative symptom score. All

patients had previously received at least one injection of

sclerotherapy, 7 had undergone haemorrhoidal banding.

Early results

Early postoperative results are summarised in Table 3. No

differences were observed for the operative time. There

was a trend towards less pain in the THD group although
this did not reach statistical significance. All patients but

one in both groups were discharged on the same day they

had surgery. There was a significant difference between the
groups in terms of return to work that favoured the THD

group (Table 3).

No significant differences were observed for the rate of

postoperative surgical complications or readmissions
(Tables 3, 4). In 2 THD patients, the tip of the needle

snapped off during ligation and was not retrieved. This did

not cause any symptoms and both patients had a successful
outcome. Another patient in the THD group experienced

urinary retention. He had to be catheterised overnight and

was discharged the following day. One patient in the SH
group developed complete occlusion of the rectal lumen

following firing of the stapler. The complication was suc-
cessfully managed endoscopically, and the patient was

discharged home 2 days later. Again, even in this case, the

haemorrhoidal symptoms resolved successfully after sur-
gery [17]. In the SH group, 2 patients with postoperative

bleeding had to be readmitted and managed conservatively.

Table 1 Symptom
questionnaire

QoL quality of life

Never At least once
per year

At least once
per months

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

Impact on Not at all Minimal Moderate Severe Very severe

QoL 0 1 2 3 4

Fig. 1 Flow diagram of patients at each stage of treatment THD
transanal haemorrhoidal dearterialisation, SH stapled haemorrhoidopexy
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None of them required blood transfusions. Another patient
in the SH group also required readmission on the second

postoperative day because of severe pain (Tables 3, 4).

Three-year results

The overall median follow-up was 38 months (range
33–48 months). Only one patient in the SH group was not

contactable at this time. This patient was asymptomatic

when seen at 8 months.

Medium-term results are shown in Table 5. There was
no significant difference in recurrence between the groups

(14 vs. 13%). Five patients (3 THDs and 2 SHs) had pro-

lapsed haemorrhoids and successfully proceeded to CH.
Two patients, one in each group, suffering from haemor-

rhoidal bleeding were happy to avoid further intervention

(Table 5). Two other patients suffered of occasional pru-
ritus but had no evidence of haemorrhoidal disease on

clinical evaluation.

There was no significant difference in the postoperative
symptom scores between THD and SH (Table 5; P = NS).

Both techniques significantly reduced the scores when

compared to the preoperative values (P \ 0.0001). As both
groups had also similar preoperative scores (Table 2), it

appeared that THD and SH were associated with a similar

degree of improvement.
No differences were observed between the groups as

regards patient satisfaction. Satisfaction was excellent or

good in 89% (n = 25) of patients in the THD group and
87% (n = 20) in the SH group (P = NS). Those patients

that rated their satisfaction as excellent were completely

asymptomatic at the time of the interview (Table 5).

Discussion

The ideal surgical option for the treatment of symptomatic

haemorrhoids is a technique able to provide long-term

Table 2 Demographic data

M males, F females, CH
conventional
haemorrhoidectomy, THD
transanal haemorrhoidal
dearterialisation, SH stapled
haemorrhoidopexy

THD (n = 28; 54%) SH (n = 24; 46%) P

Age (years) 54 (23–73) 48 (35–78) NS

Sex (males/females) 20 M/8F 16 M/8F NS

Previous CH 1 (4%) 0 (0%) NS

Haemorrhoidal degree

Second degree 16 (57%) 15 (62%) NS

Third degree 12 (43%) 9 (38%) NS

Preoperative scoring system 13.6 (8–20) 13.3 (9–18) NS

Table 3 Early postoperative results

THD (n = 28; 54%) SH (n = 24; 46%) P

Operating time (min) 30 (20–45) 33 (18–100) NS

Postoperative pain (VAS) 2 (0–9) 3.5 (1–10) NS

Postoperative versus expected pain -2 (-5, 1) -3 (-5, 2) NS

Delayed discharge 1 (4%) 1 (4%) NS

Time required to return to normal activities (days) 3.2 (1–11) 6.3 (4–14) \0.01

Patients with return to work or normal activities at postoperative day 4 25 (89%) 12 (50%) \0.05

Readmissions 0 (0%) 3 (12%) NS

THD transanal haemorrhoidal dearterialisation, SH stapled haemorrhoidopexy

Table 4 Postoperative complications

THD
(n = 28; 54%)

SH
(n = 24; 46%)

P

Faecal incontinence 0 (0%) 0 (0%) NS

Transient faecal
urgency

0 (0%) 2 (8%) NS

Submucosal haematoma 1 (4%) 0 (0%) NS

Technical problems 2 (7%) 0 (0%) NS

Postoperative bleeding 0 (0%) 2 (8%) NS

Rectal stenosis 0 (0%) 1 (4%) NS

Urinary retention 1 (4%) 0 (0%) NS

Severe postoperative
pain

0 (0%) 1 (4%) NS

Total complications 4 (14%) 6 (25%) NS

THD transanal haemorrhoidal dearterialisation, SH stapled haemor-
rhoidopexy
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relief of symptoms which is, at the same time, economical,

safe, easy to perform and well tolerated by patients. The

fact that multiple operations exist implies that no method is
universally accepted as superior to the others. The opera-

tive approach is often tailored to the individual patient.

While there is now considerable literature on SH, the
data regarding THD is still limited and mostly taken from

case series, not comparative studies [15]. Furthermore,
THD has progressively evolved over the years, and the

technique used in this study differs substantially from the

original haemorrhoidal artery ligation [13] since the pli-
cation of the rectal mucosa has become an integral part of

the operation. As a consequence, the postoperative changes

in the anatomy of the haemorrhoidal plexus following THD
and SH are very similar, except that THD does not involve

the excision of any tissue.

THD and SH aim to correct the physiology of the
haemorrhoidal plexus by restoring normal anatomy. This

may be achieved through a reduction in the arterial in-flow

(dearterialisation) or an elimination of the mucosal pro-
lapse (mucosopexy). The rationale behind mucosopexy is

not just to reduce haemorrhoidal prolapse but also to

improve long-term outcomes. Indeed, since it has been
suggested that mucosal sliding may impair venous drainage

[18], mucosopexy could perhaps improve venous drainage

from the haemorrhoidal plexus, thus reducing the recur-
rence rate. Furthermore, repositioning the haemorrhoidal

cushions rather than excising them also has the advantage

of restoring the physiological role of these structures in the
mechanism of anal continence. It has been demonstrated

that the cushions contribute to approximately 15–20% of

the resting anal pressure [19] and perhaps more importantly
they serve as a plug ensuring complete closure of the anal

canal.

With THD, dearterialisation relies on the accurate
localisation and transfixion of the terminal branches of the

SRA. A plication of the rectal mucosa is also performed in

the mucosopexy. With SH, the dearterialisation and mu-
cosopexy are obtained with the excision of a ring of the

rectal wall that transects the terminal branches of the SRA

and lifts up the mucosa at the same time. In spite of using

these methods for correcting the causes of the haemor-

rhoidal disease, Aigner et al. [20] recently questioned the
effectiveness of SH in achieving the dearterialisation,

showing no postinterventional changes in either arterial

calibre or arterial blood flow. These findings suggest that
mucosopexy may play a more important role in SH for the

treatment of haemorrhoidal disease. The same author also
demonstrated that transmural branches of the SRA enter

the rectal wall very distally, below the ligation line of THD

and the staple line of SH. These vessels might be respon-
sible for the recurrences observed after THD and SH [20].

However, a mucosopexy almost down to the dentate line

like the one used in our THD patients should also be able to
deal with these most distal branches.

Numerous studies clearly demonstrated the short-term

advantages of SH compared to CH especially in terms of
postoperative pain and quicker recovery [3, 4, 21]. On the

contrary, only one trial compared THD to CH and showed

that THD requires less postoperative analgesia [14]. SH
and THD are both performed above the sensitive anoderm

and therefore should cause less postoperative pain than to

CH. Our results confirm that both SH and THD produce
minimal postoperative pain with no significant differences

among the techniques. Furthermore, we observed a definite

advantage of THD: patients returned to work earlier. It is
possible that this occurred because patients in the THD

group experienced less postoperative discomfort that was

however not demonstrated due to the relatively small
number of patients included in the study. Indeed, it has

been reported that when TDH is compared to SH, post-

operative pain following THD is lower during the first
week [22].

The rare but definite risk of major complications after

SH has been clearly documented [7], but no reports of
major complications following THD are currently available

[15]. We believe that the risk of major complications fol-

lowing SH is mainly related to the ‘‘blind’’ excision of
the rectal wall. Since THD is a non-excisional technique,

the possibility of major problems should be virtually

Table 5 Medium-term
postoperative results

THD transanal haemorrhoidal
dearterialisation, SH stapled
haemorrhoidopexy

THD (n = 28; 55%) SH (n = 23; 45%) P

Postoperative scoring system 1.1 (0–7) 1.6 (0–12) NS

Total recurrences 4 (14%) 3 (13%) NS

Haemorrhoidal prolapsed 3 (11%) 2 (9%) NS

Frequent bleeding 1 (4%) 1 (4%) NS

Satisfaction rate

Excellent 19 (68%) 15 (65%) NS

Good 5 (18%) 3 (13%) NS

Fair 2 (7%) 2 (9%) NS

Poor 2 (7%) 3 (13%) NS
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eliminated. In our study, the tip of the needle snapped off

during the ligation in 2 THD patients. The problem was
related to a defect in the batch of needles used. Indeed, this

was the only time this unusual problem was encountered by

the senior author of this study in more than 400 procedures
performed over a 7-year period. In the SH group, postop-

erative pain, bleeding and one case of rectal lumen closure

after firing of the stapler accounted for the increased rates
of both delayed discharges and readmissions.

A recent meta-analysis of long-term outcomes of SH vs.
CH demonstrated a significantly higher overall rate of

prolapse recurrence in the SH group [6]. The difference

was even more significant for results in patients with third-
and fourth-degree haemorrhoids. Other outcome measures

including bleeding and patients satisfaction were similar in

the 2 groups. The only prospective trial available com-
paring THD to CH reported a recurrence rate of 20% for

THD and 16% for CH [14], but this study included patients

with all degrees of prolapsed and the THD technique used
in this study did not include a mucosopexy. A recent

review of all published data on THD included almost 2000

patients and reported an overall recurrence rate of 9% for
prolapse and 7.8% for bleeding [15]. When those studies

with a follow-up of 1 year or more were analysed, the

prolapse was present in 10.8% of patients (46/427) and
bleeding in 9.7% (49/507). Individual studies reporting

long-term results of THD for third-degree haemorrhoids

have shown recurrence rates of 12–13.5% [16, 23]. The
impact of the rectal plication on recurrence rates following

THD has also been reported [24]. In a recently published

prospective trial, Khafagy et al. [25] randomised 45
patients with haemorrhoids to SH, CH and DGHAL. The

degree of haemorrhoids included is not clear since the

authors first stated that third- and fourth-degree haemor-
rhoids were included but then that patients with non-

reducible haemorrhoids were excluded. This study

demonstrated pain to be significantly worse following CH.
While there was no significant difference between the

groups regarding improvement of symptoms such as

bleeding and pain, prolapse completely resolved following
CH while it improved in only 67 and 60% of patients

following SH and DGHAL, respectively. The length of

follow-up was not stated. In another prospective trial
comparing THD with mucosopexy to SH for grades III and

IV haemorrhoids, 78 and 83% (P = 0.648) of patients had

complete resolution of symptoms at 6 weeks follow-up
[20]. In this study, persistent prolapse appeared to be more

common following THD (11 vs. 22%). However, more

patients with fourth-degree haemorrhoids were randomised
to the THD group, which may have influenced the results

[26].

The results of our study confirmed recurrence rates of 14
and 13%, respectively, for THD and SH at three-year

follow-up, well within the range of those reported in the

literature. Based on these findings, the advocates of
haemorrhoidectomy might point to the higher recurrence

rates of less aggressive surgery compared to CH. However,

it is important to bear in mind that the early postoperative
benefits of SH and THD could easily overcome the higher

incidence rate of late symptoms and make these procedures

much more appealing to patients.
We acknowledge that the study has a number of limi-

tations. Equivalence of most outcomes may reflect sample
size, and there is potential for surgeon-related bias in

relation to choice of procedure for each patient. Never-

theless, it is the first to assess directly these two procedures
and provide a decent length of follow-up. These results

show that THD and SH have similar effectiveness for the

treatment of second- and third-degree haemorrhoids
although THD may yield certain advantages in terms of

risk of potentially serious complications, postoperative

pain and time off work. Given its medium-term results
comparable to SH in terms of recurrence rates and patient

satisfaction, we suggest that THD could be considered a

valid alternative first-line surgical option for the treatment
of second- and third-degree haemorrhoids, although larger

randomised studies are needed to better establish the

definitive role of this technique.
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