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Abstract
Background Recently, it has been demonstrated that surgical treatment of hemorrhoids in a day-care basis is possible and
safe. The aim of this study was to compare the Longo stapled hemorrhoidopexy (SH) and the Milligan–Morgan
hemorrhoidectomy (MMH).
Methods One hundred seventy one patients (95 cases in SH group and 76 cases in MMH group) entered the study: 83 cases
were III degree hemorrhoids, 88 IV degree. A priori and a post hoc power analysis were performed. Results, prospectively
collected, were compared using chi squared test and student t test. Visual analog scale was used for pain evaluation.
Postoperative pain, duration of pain, wound secretion, bleeding, resumption of a normal lifestyle, and postoperative
complication were evaluated.
Results Surgical time was 28.41±10.78 for MMH and 28.30±13.28 min in SH (P=0.94). Postoperative pain was not
different between MMH and SH during the first two postoperative days (4.73±2.91 vs 5.1±3.048; P=0.4), during the
following 6 days, patients treated with SH had less pain (4.63±2.04 in MMH vs 3.60±2.35 in SH; P=0.006). In the SH
group, seven patients needed further hospital stay for complicated course. SH showed higher incidence of anal fissure
compared with MMH (6.3% vs 0%; P=0.025) but no differences in urinary retention, anal stricture, urgency, or anal
hemorrhage.
Conclusions This study confirms that SH is associated with less postoperative pain and shorter postoperative symptoms,
compared with MMH. SH may be a viable addition to the therapy for hemorrhoids with some advantages in early
postoperative pain and some disadvantages in postoperative complications and costs.
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Introduction

Hemorrhoids are one of the most common anorectal
disorders. The Milligan–Morgan open hemorrhoidectomy
(MMH) is the most common surgical technique used for the
treatment of hemorrhoids. Circular stapled hemorrhoido-
pexy (SH) was described by Longo in 1998 as an
alternative surgical technique for grade III and IV hemor-
rhoids. Early small studies comparing SH with standard
hemorrhoidectomy have shown that SH is less painful and
associated with quicker recovery.1–4 Driven by this early
success, SH has achieved rapid popularity as an alternative
to excisional surgery in many centers. Later on, several
authors reported severe complications, such as pelvic
sepsis, rectal obstruction, rectal perforation, and stapled
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line dehiscence following SH.5–7 Doubts about the adequa-
cy of SH in managing concomitant external hemorrhoids
were raised together with the fact that this technique carries
a postoperative bleeding rate higher than that of excisional
hemorrhoidectomy and has an early reoperation rate of
more then 5%.5 A severe postdefecation pain syndrome and
fecal urgency have also been reported.6 Moreover, in the
past 2 years, a few randomized clinical trials comparing SH
with Milligan–Morgan have been published with a higher
number of cases and a longer follow-up.8–10 Conclusions
from these studies are that SH may be at least as safe as the
Milligan–Morgan technique. SH in most studies causes
significantly less postoperative pain and earlier resumption
of normal activities than MMH. Despite this evidence in
support of SH, controversy still exists due to rare but
occasionally life-threatening complications, and also due to
significant chronic pain experienced by a small subset of
patients. More recently, a large meta-analysis study on the
safety and efficacy of SH compared to MMH in the
treatment of hemorrhoids has concluded that SH may be
at least as safe as MMH. However, the efficacy of SH
compared with MMH could not be determined absolutely,
and the conclusion was that further, more rigorous studies
with longer follow-up periods and larger sample sizes need
to be conducted.11 In the past few years, some studies have
demonstrated that surgical treatment of hemorrhoids on a
day-care basis is possible and safe. The aim of this study
was to compare two surgical techniques, the SH and the
MMH, in day surgery.

Materials and Methods

Between January 2002 and June 2006, 200 consecutive
patients were enrolled in this study to be treated on a day-
care basis in our University Hospital. Two groups were
created: a SH group (100 patients) operated on using the
PPH-01 kit (Ethicon Endo-Surgery) with the technique
described by Longo,12 and a MMH group (100 patients)
operated on using a standard open hemorrhoidectomy
technique.13 Patients were enrolled in the study after an
office visit and a rigid proctoscopy. All patients over
40 years old underwent colonoscopy. After the patients had
given their written consent, they were informed of the result
of the randomization. Seven patients rejected the result of
the randomization and six others refused surgery thereafter.
Inclusion criteria were third- and fourth-degree symptom-
atic hemorrhoids that could be treated by either surgical
technique. A further criterion was that the patients had to be
classified ASA I or ASA II to fulfill the day-care
anesthesiology standard. Exclusion criteria were acute
thrombosis, concomitant anal fissure, previous surgical
treatment of hemorrhoids, Crohn’s disease, and ASA

classification over II. All patients were operated on in the
lithotomy position under local anesthesia by local injection
of 20 ml of naropine 0.75% in the anal verge and
submucosa of the anal canal, 1 mg of i.v. Midazolam was
administered in all patients, and general anesthesia was
provided when required. All patients were operated on by
two certified colorectal surgeons with a previous experience
of over 100 SH procedures and hundreds of MMH
procedures. The protocol was approved by an ethics
committee. In the comparison of the two groups, we
considered the following parameters: postoperative pain,
relevant pain duration (in days), duration of wound
secretion, bleeding duration, and resumption of a normal
lifestyle. Postoperative pain was assessed using a visual
analog scale (VAS) in which zero corresponds to no pain
and ten to maximum experienced pain. The VAS score was
recorded by the patient daily for 8 days starting the day of
surgery. The analgesic regimen included Ketorolac 30 mg
1 h after surgery and at the moment of discharge from the
day care. At home, the patients were given oral Ketorolac
20 mg up to three times a day. All patients were given daily
postoperative laxative (lactulose 30 ml q.d.) for 1 week.
Antibiotic prophylaxis was administered using Ciproflox-
acine 400 mg i.v. intraoperatively and 250 mg p.o. bid for
3 days. Starting January 2003, antibiotic profilaxis was
revised using intravenous cephalosporin (1 g) and Metro-
nidazole (500 mg). A high-fiber diet was recommended
together with adequate oral fluid intake. Patients were
encouraged to take sit baths two or thee times a day. Patient
follow up was 8 days after surgery, 1 month, 3 months, and
then every 6 months. Mean follow up was 34.8±
15.6 months. Patients were asked at follow up to fill out a
questionnaire about symptoms, continence, defecation, and
quality of life. Patients were also asked to express a score
on the quality of care and assistance received. Randomiza-
tion was stratified at the moment of the first diagnosis. Two
different groups were compared with the following
assumptions: independent samples from normal population
having equal variances. Then, we compared the results with
a chi-squared test for qualitative variables and a parametric
T test to compare means for quantitative variables.
Statistical test was carried out, choosing a bilateral test
and a first type α-error risk of 0.05 (α=5%). A priori power
analysis was performed as a component of the design
experiment to estimate required total sample size as a
function of power 1-β (at least 0.80) with medium effect
size (μ1−μ2/σ=0.5),

14 and α=0.05 (Fig. 1). We also
considered a post hoc power analysis to decide how likely
it would be that our statistical test would detect the
specified effect with the observed samples. Power analysis
was carried out both for the two independents means under
investigation and for the difference between two independ-
ents proportions (Table 1). With regard to the chi square test
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between two independent proportions, power analysis
performed a priori required a sample size of 82 patients
(pts) equal for the two groups to detect a difference of 0.2
in the proportion of the two population with a power of
0.80 (α = 0.05). Although one of the two samples was
slightly less (MMH=76 pts) the achieved power was 0.81.
Some of the results are expressed as a mean ± standard
deviation (sd). The software used was SPSS version 11.0
for Windows. The power calculation was computed using
G*Power 3.15

Results

A total of 200 patients, 109 males and 91 females, all
affected by III- and IV-degree hemorrhoids, were included

and randomized for SH (100 patients) and MMH (100
patients) in the study, and there were no significant differences
with respect to mean age, weight, history, or risk factors.
Thirteen patients refused randomization or did not undergo
surgery and 16 were lost at follow up; therefore, 171 patients
were considered in the results of the study, 102 male and 69
female. Among these patients, 95 underwent SH and 76
MMH. Eighty three patients had III-degree hemorrhoids,
while 88 had IV-degree hemorrhoids.

Clinical data were comparable in both groups; the most
common problems reported from the patients before the
operation were the impression of a mass at the anus (85%),
rectal bleeding (77%), pain (65%), itching (32%), and
discharge and soiling (20%). The same anesthesia protocol
was used in all patients, and no intraoperative complica-
tions were observed. Surgical time was not significantly

Table 1 Achieved Power—Given α=0.05, Sample Size and Effect Size d=0.5

Test: difference between two independent means Sample size Power (1-b error) Noncentrality parameter

d ¼ d
ffiffiffiffiffiffiffiffiffi

n1n2
n1þn2

q

Critical t (n1+n2−2 df)

MMH SH

Surgical time (min) 41 64 0.697 2.499 1.983
First 2 days postop pain 73 93 0.888 3.197 1.974
Days 3 to 8 postop pain 73 82 0.870 3.107 1.975
8 Days postop pain 73 82 0.870 3.107 1.975
Pain duration (days) 59 78 0.820 2.897 1.977
Secretion duration (days) 58 79 0.818 2.891 1.977
Hitching duration (days) 56 73 0.797 2.814 1.978
Bleeding duration (days) 59 80 0.824 2.913 1.977
Return to work (days) 62 75 0.824 2.912 1.977

Figure 1 Total sample as
function of power with effective
size from 0.4 through 0.5
(two tails); allocation ratio=1.

J Gastrointest Surg (2008) 12:795–801 797797



different: 28.41±10.78 min for MMH and 28.30±
13.28 min for SH (P=0.94). In the Longo prolassectomy
group, 88 patients (92.6%) were managed in a day-care
setting, 4 (4.2%) were in 1-day surgery (they were
discharged the day after) and three required further
admission for complicated course (3.2%). All of the 76
patients operated on with MMH were treated in day care.
The necessity of prolonged hospital stay was significantly
higher in SH than MMH (P=0.014): in the SH group, four
patients required observation overnight for pain or urinary
retention and three patients required admission for 2 to
4 days for postoperative complication, vs none of the
patients treated by MMH. The mean follow up period was
34.8±15.6 months; a total of 16 patients (12 MMH and 4
SH) failed to come back for follow up.

There were no significant differences between MMH
and SH related to postoperative pain in the first 2 days
(5.13±2.98 vs 5.10±3.04; P=0.959), but during the
following 6 days, patients treated with Longo technique
had significantly less pain (4.71±21.94 vs 3.60±2.35; P=
0.002) (Fig. 2, Table 2). The statistical evaluation among
the whole period considered (8 days) was significantly less
in SH compared to MMH (P=0.016). The duration of
postoperative pain, (in days) secretion, and bleeding are
significantly less in the Longo group then in the Milligan–
Morgan group, as is shown in Table 2.

Among postoperative complications, SH showed a
significantly higher incidence of anal fissure compared
with MMH (6.3% vs 0%; P=0.025). In both groups, few
cases of urinary retention (3 pts in SH vs none in MMH),
anal stricture (2 pts in each group), urgency (5 pts in SH
group vs 2 pts in MMH group), or anal hemorrhage (3 pts

in SH group vs 1 pts in MMH group) were observed, but
there was no significant difference (Table 3). Despite the
difference in pain, bleeding, and soiling duration, the
resumption of a normal lifestyle was not different between
the two techniques (17.28±11.32 days in SH group vs
18.37±9.65 days inMMH group; P=0.550) (Tables 2 and 3).
Recurrence was based on the physical examination of the
surgeon 1 and 2 years after the procedure. In SH, recurrence
of prolapse was 7.4% (7 cases) and 2.6% in MMH (2 cases);
the difference was not significant (P=0.17). All patients were
either satisfied or very satisfied and considered themselves
cured by both surgical techniques.

Discussion

Hemorrhoids are one of the most common afflictions in the
populations of industrialized countries, probably promoted
by bipedal ambulation (gravity), lack of fiber in the diet,
and the habit of squatting on a commode for relatively long
periods of time. All these factors combine to increase
pressure in the submucosal venous plexus in the anal canal,
leading to venous and capillary distension and breakdown
of the supporting submucosal connective tissue. Many
surgical operations have been advocated for hemorrhoids
over the centuries, with some from as far back as the time
of Hippocrates (500 B.C.). During the past few decades, the
favored operation has been the MMH and the Ferguson
hemorrhoidectomy because of the relatively simple tech-
nique and reliable outcome observed. Complication rates
are relatively low in experienced hands and are simple to
manage.16 In 1998, Longo proposed a technique of SH for
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Figure 2 Evaluation of pain
in the first eight postoperative
days for SH and MMH.
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the treatment of hemorrhoids whereby a cylinder strip of
mucosa and submucosa at the top of the hemorrhoids is
removed by a 33-mm circular stapler, which creates an
anastomosis between the proximal and distal mucosa and
submucosa.12 The staple line is created approximately 4 cm
above the dentate line. The procedure does not excise
hemorrhoids. The purpose of the procedure is to pexy the
anal canal in a more cranial position and to divide the
terminal branches of the superior hemorrhoidal arteries,
decreasing the blood supply to the hemorrhoidal venous
plexus. Several prospective randomized controlled trials
have been published comparing SH with MMH, diathermy
excision, Ferguson hemorrhoidectomy, etc.,8–10 and few
meta-analyses.4,11 The results of these studies suggested
that SH may be at least as safe as standard open or closed
hemorrhoidectomy including the MMH, but the efficacy
could not be determined absolutely. The results of the
published studies tend to show reasonable evidence in favor
of SH for operating time, length of hospital stay, pain, anal
discharge, and patient satisfaction. Skin tags and relapse of
prolapse were more frequent after SH. Moreover, hemor-
rhoidopexy was not superior to MMH with regard to
postoperative bleeding, urinary retention, difficulty in
defecating, anal fissure, anal stenosis, sphincter damage,
resumption of normal activity, incontinence, itching, anal

resting, and squeezing pressures and analgesia. Recurrence
rates are controversial; in some studies, they seem to be
higher in SH than MMH;17 in other studies, there is no
significant difference.9 Longo SH remains somewhat
controversial despite the popularity that it has gained
largely to the highly publicized “decreased pain” compared
to traditional hemorrhoidectomy, although not all studies
report this advantage. The reason for the controversy is due
to many serious, and sometimes devastating, complications
after the use of the PPH instrument including retroperineal
sepsis,7 rectovaginal fistula, life-threatening stapled line
hemorrhage, and severe and long-lasting pain reported in a
small subset of patients.6,18,19 This catastrophic report of
devastating and life-threatening complications, including a
few deaths, has led to a consensus conference in which
indications, contraindications, and even the surgical train-
ing necessary to be proficient in the technique are
thoroughly addressed.20 The results of our study confirm
that SH, when performed by trained specialists, is at least as
safe as MMH. We had no life-threatening complications in
this study, and the difference in postoperative complications
such as anal stricture, urgency, urinary retention, postoper-
ative hemorrhage, and the persistence of skin tags, was not
significant. The occurrence of postoperative anal fissure,
not present preoperatively, was significantly more frequent
after SH than after MMH (6.3% vs 0%, P=0.025) (Tables 2
and 3). This may be partially due to the technique itself,
with the anal insertion of the large bore operating anoscope
CAD used in SH. With regard to operating time, we did not
find significant differences between the two techniques.
Both surgeons who participated to the study are certified
colorectal surgeons with a long learning curve on PPH use
of more than 100 procedures done before the beginning of
this study. The meticulous attention paid to surgical
technique combined with a long learning curve probably
contributed to minimizing complications both in SH and in
MMH. In our study, the overall assessment of pain during
the first eight postoperative days, considered as a whole,

Table 2 Evaluation of Postoperative Symptoms in SH and MMH

SH 95 pts MMH 76 pts P (two tails) 95% confidence interval

Surgical time (min) 28.3+/−8.7 28.4+/−10 P=0.949 −3.544, 3.909
First 2 days po pain 5.106+/−3.048 5.13+/−2.987 P=0.959 −0.9086, 0.9573
Days 3–8 po pain 3.606+/−2.352 4.719+/−1.946 P=0.002 0.4233, 1.8034
8 Days po pain 3.978+/−2.391 4.822+/−1.870 P=0.016 0.1464, 1.5306
Pain duration 12.63+/−9.011 19.90+/−12.261 P=0.000 3.677, 10.864
Secretion duration 5.668+/−8.636 19.22+/−12.015 P=0.000 10.078, 17.054
Itching 5.96+/−11.288 9.45+/−14.08 P=0.121 −0.933, 7.909
Bleeding duration 6.08+/−7.417 19.08+/−13.089 P=0.000 9.545, 16.475
Return to work 17.49+/−11.9 17.18+/−9.9 P=0.550 −2.508, 4.69

po = Postoperative

Table 3 Complications, Side Effects and Recurrence

Complications SH 95 pts MMH 76 pts P

Anal fissure 6 (6.3%) 0 (0%) P=0.025
Anal stricture 2 (2.1%) 2 (2.6%) P=0.82
Urgency 5 (5.3%) 2 (2.6%) P=0.14
Urinary retention 3 (3.1%) 0 (0%) P=0.11
Skin tags 12 (14.8%) 16 (21%) P=0.14
Hemorrhage 3 (3.1%) 1(2.6%) P=0.43
Recurrence 7 (7.4%) 2 (2.6%) P=0.17
Prolonged hospital stay 7 (7.4%) 0 (0%) P=0.014
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showed significantly less pain in SH compared to MMH
(P=0.016). In contrast to what other investigators have
shown,1,2,21–24 we detected little difference in pain between
the two groups on days 1 and 2 (Fig. 2); although, if we
consider the period between the third and the eight
postoperative days, the group of patients treated by SH
experienced significantly less pain than the group treated
with MMH (P=0.002). In a prospective randomized study,
a similar phenomenon was observed, with no difference in
pain between the two groups on day 1.9 In most centers,
hemorrhoids are not treated in a day-care setting. In our
hospital, since 2002, a choice has been made to treat
hemorrhoids in day care, and the population of our hospital
district has been educated over the years to accept the
method so well that, nowadays, most people would refuse
to undergo hemorrhoidectomy with a regular hospital
admittance and a hospital stay of 2 or 3 days, as most
patients are subjected to in other hospitals in our town.
Also, to our surprise, the great majority of patients treated
for hemorrhoids regardless of the technique did not require
further hospital stay; in fact, in the SH group, four patients
required observation overnight for pain or urinary retention
and three patients required admission for 2 to 4 days for
postoperative complication, vs none of the patients treated
by MMH. Postoperative symptoms such as pain, soiling,
and anal bleeding lasted significantly less in SH than in
MMH, as reported in several studies.1,9,21,22 It was
interesting to observe that, regardless of the longer duration
of postoperative symptoms related to surgery, there was no
significant difference in resumption of normal activities
between the two groups, although MMH patients com-
plained about the length of time it took for anal wounds to
heal. Both types of treatment were equally effective in
curing the symptoms, with no patient declaring him\herself
less than satisfied of the cure received. Among early
postoperative complications, such as urgency of defecation,
urinary retention, and postoperative hemorrhage, there is no
difference between the two groups (Table 3) as shown in
other studies,9 while postoperative anal fissure not present
preoperatively was significantly more frequent after SH
(P=0.025) and usually persisted for several weeks or
months, being a major complaint for the patients affected.
Late complications such as skin tags and anal stricture did
not show differences in the two groups, contrary to several
other studies.1,2,9,21–23,25 There was a low rate of recurrence
2 years after surgery that was not different in the two
groups (P=0.17). Recurrence was assessed by the surgeon
at physical examination and anoscopy and generally was
asymptomatic. With regard to costs, in our experience, SH
surgery is more expensive than MMH because of the cost
of the stapler device, which is not offset by other costs such
as operation time, shorter hospital stay, and earlier
resumption of normal activities.

Conclusions

This prospective randomized study with a 3-year medium
follow up confirms that SH is associated with less
postoperative pain and shorter postoperative symptoms,
compared with MMH. The technical component of the
operation is straightforward and is feasible with local
anesthesia, with very little sedation in a day care setting,
the same as the MMH. Long-term outcome is good, and
long- and short-term complications are low and comparable
to those of MMH. SH in our study was not superior to
MMH with regard to postoperative bleeding, urinary
retention, anal stenosis, sphincter damage, and resumption
of normal activities. Longo SH may be a viable addition to
the therapy options available for hemorrhoids with advan-
tages in early postoperative pain and some disadvantages in
postoperative complications and costs.
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