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Day-Case Stapled (Circular) vs.
Diathermy Hemorrhoidectomy
A Randomized, Controlled Trial Evaluating Surgical and
Functional Outcome
Matti Kairaluoma, M.D., Ph.D.,* Kyösti Nuorva, M.D., Ph.D.,†
Ilmo Kellokumpu, M.D., Ph.D.*

From the Departments of *Gastroenterological Surgery and †Pathology, Central Hospital of Jyväskylä,
Jyväskylä, Finland

PURPOSE: Stapled hemorrhoidectomy may be associated
with less pain and faster recovery than conventional hem-
orrhoidectomy for prolapsing hemorrhoids. Therefore, the
outcome of stapled hemorrhoidectomy was compared with
that of diathermy hemorrhoidectomy in a randomized, con-
trolled trial. METHODS: Sixty patients with third-degree
hemorrhoids were randomly assigned to stapled hemor-
rhoidectomy (n � 30) or to diathermy hemorrhoidectomy
in a day-case setting. Visual analog scale was used for post-
operative pain scoring. Surgical and functional outcome
was assessed at six weeks and one year after surgery. RE-
SULTS: Operation time was a median of 21 (range, 11–59)
minutes in the stapled group vs. 22 (range, 14–40) minutes
in the diathermy group. Day-case surgery was successful in
24 patients (80 percent) in the stapled group vs. 29 patients
(97 percent) in the diathermy group. Average pain in the
stapled group was significantly lower than in the diathermy
group (median, 1.8 (0.1–4.8) vs. 4.3 (1.4–6.2), 95 percent
confidence interval difference medians, 1.15–3.85, P �
0.0002, Mann-Whitney U test) as was the average pain
expected by the patients (median �2.7 (�0.15–0.8) vs.
0.006 (�4.05–0.5) respectively, 95 percent confidence in-
terval difference medians, 0.5–3.55, P � 0.0018, Mann-
Whitney U test). Postoperative morbidity and time off work
were not significantly different between the diathermy and
stapled groups. Seven treatment failures in the stapled
group and one in the diathermy group necessitated other
treatments at a later date. Patient satisfaction scores in the
stapled and diathermy group were similar. Symptoms attrib-
uted to difficult rectal evacuation decreased significantly
after surgery. CONCLUSIONS: Stapled hemorrhoidectomy
is a significantly less painful operation than diathermy hem-
orrhoidectomy, but does not seem to offer significant ad-
vantages in terms of hospital stay or symptom control in the
long term. Hemorrhoidectomy may improve symptoms of
difficult rectal evacuation. [Key words: Surgery; Hemor-
rhoidectomy; Stapling; Diathermy; Outcome]

Kairaluoma M, Nuorva K, Kellokumpu I. Day-case stapled
(circular) vs. diathermy hemorrhoidectomy: a randomized,
controlled trial evaluating surgical and functional outcome.
Dis Colon Rectum 2003;46:93–99.

H emorrhoids result from enlargement or pro-
lapse of the anal cushions, in some cases fol-

lowed by bleeding and thrombosis.1–3 Excisional
hemorrhoidectomy using diathermy dissection and
perioperative analgesic, laxative and antibiotic regi-
men is, by now, regarded as the gold standard treat-
ment for symptomatic prolapsing hemorrhoids.2–4

The problems with conventional surgery, however,
are postoperative pain and considerable time off
work or normal activities because of open wounds in
the sensitive perianal region.2–7

Stapled hemorrhoidectomy by means of a circular
stapler, first introduced in 1993, cures prolapsing
hemorrhoids by excision of a circumferential column
of rectal mucosa and submucosa thereby reducing
and fixing the remaining hemorrhoidal tissue at the
level of the anorectal ring.8,9 Both uncontrolled stud-
ies and recent randomized trials suggest that the ra-
tionale for using stapled hemorrhoidectomy could be
reduced postoperative pain and shortened time off
work.8,10–13

We designed a randomized, controlled study to
compare the efficacy and value of stapled hemor-
rhoidectomy with that of diathermy hemorrhoidec-
tomy in a day-case setting. The major outcome mea-
sure was postoperative pain.

PATIENTS AND METHODS

Patients with bleeding third-degree hemorrhoids3

were eligible for the trial, which was approved by the
local research ethics committee. Informed consent
was obtained from all patients. Patients aged older
than 70 years, considered to be Grade III or IV phys-
ical status according to The American Society of An-
esthesiologists, those on anticoagulation therapy and
those having another benign anorectal disease (e.g.,
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fistula, fissure) were excluded from the trial as well as
those having no attending person at home. Patients
were admitted in the morning of surgery and ran-
domly assigned by the selection of sealed envelopes.
Surgery was performed on a day-case basis4,9,14,15

under general anesthesia, in the lithotomy position
and without any bowel preparation. Once anesthe-
tized, the patients underwent either conventional
hemorrhoidectomy with diathermy dissection and
without pedicle ligation4,7 or stapled hemorrhoidec-
tomy by means of the PPH01 stapling device (Ethicon
Endo-Surgery, Bracknell, United Kingdom).8,9 All the
surgery was done by two senior investigators (IK,
MK) who were familiar with both techniques of hem-
orrhoidectomy. A pilot study including 15 stapled
hemorrhoidectomies was done before starting the
randomized trial.

Patients randomly assigned to diathermy hemor-
rhoidectomy had intraoperative infiltration of 5 to 10
ml of lidocaine (0.5 percent) and adrenaline
(1:200000). Lactulose 20 ml twice daily as well as oral
metronidazole 400 mg three times per day were pre-
scribed for seven days postoperatively. No sponge
dressing was placed in the anal canal after surgery. A
diclofenac suppository (100 mg) was administered at
the end of surgery. Postoperative analgesia consisted
of oral diclofenac 50 mg twice daily (Voltaren®, No-
vartis Finland Inc., Espoo, Finland) supplemented
with paracetamol-codeine (Panacod®, Sanofi-Syn-
thélabo Inc., Helsinki, Finland) when necessary. Pa-
tients randomly assigned to stapled hemorrhoidec-
tomy had the same analgesic and laxative regimen,
with the exception that no intraoperative infiltration
of lidocaine was used and metronidazole was omit-
ted.

Postoperative management in the ward consisted of
standard nursing and analgesia according to the
above protocol. Patients were discharged by the nurs-
ing staff in duty according to specified criteria for
day-case surgery with an advice sheet and telephone
number to contact in a case of emergency. Patients
were instructed to assess postoperative pain and use
of analgesics on the day of surgery and every day of
the first 14 days on a sheet with two 10-cm linear
analog scales (0 cm representing no pain at all, 10 cm
representing the worst pain imaginable). The first
assessed the worst pain experienced and the second
the degree of pain relative to what they had expected.

The outcome was assessed by intention-to-treat ba-
sis at six weeks and one year after surgery by a
detailed questionnaire, symptoms,16 clinical examina-

tion, and proctoscopy. Patients were judged to be
constipated if they had 2 or fewer bowel movements
per week or strained for more than 25 percent of their
defecation times.17 Anal continence was assessed pre-
operatively and postoperatively by Wexner and Pes-
catori scores.18,19 Patient satisfaction in each group
was determined using a visual analog scale with scor-
ing between �3 (extreme dissatisfaction) and �3
(complete satisfaction).

The major outcome measure was postoperative
pain. Secondary outcome measures were pain ex-
pected, operation time, use of analgesics, feasibility as
a day case, length of hospital stay, return to work,
perioperative morbidity, and symptom control. Per-
sistent Grade 3 hemorrhoids and/or persistent bleed-
ing at one year after surgery were considered as
treatment failures.

Statistical Analysis

Serial measurements on linear analog pain score
were summarized by calculating the average pain
during a 14-day period for each patient as a summary
measure.20 Power calculations suggested that 17 pa-
tients should be recruited to identify a difference of
one standard deviation in average pain scores be-
tween groups with 80 percent power at 5 percent
significance level. We anticipated analyzing this data
by nonparametric tests and therefore increased the
sample size to 30 patients per group. We used the
Mann-Whitney U test to compare experienced and
expected pain, operative time, the return to work and
patient satisfaction. Chi-squared test and Fisher’s ex-
act probability test were used for categorical data, and
McNemar test was used for two related dichotomous
variables (SPSS for Windows 9.0.1, SPSS Inc., Chicago,
IL). Ninety-five percent confidence intervals (Cis)
were calculated by Analyze-it clinical laboratories sta-
tistics software for Microsoft Excel® (Analyze-it soft-
ware LTD, Leeds, United Kingdom), which uses the
Hodges-Lehman method of calculating approximate
95 percent CIs around differences in the median for
nonparametric data.

RESULTS

Between April 1999 and August 2000 63 patients
were recruited for the study. Thirty consecutive pa-
tients underwent diathermy hemorrhoidectomy and
30 patients stapled hemorrhoidectomy. Three patients
were excluded; one because of concomitant fistulot-
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omy for an anal fistula, one for long-term anticoagu-
lation, and one for lacking an attending person at
home. Patients proved to be matched for age, gender
and the number of previous attempts of rubber band
ligation or Milligan-Morgan hemorrhoidectomy (Ta-
ble 1). Anesthesia was similar in both groups.

Operation time was median, 21 (range, 11–59) min-
utes in the stapled group vs. 22 (range, 14–40) min-
utes in the diathermy group. Median level of staple
line was at 4 (range, 4–8) cm when measured from the
anal verge. Additional hemostatic sutures (median, 2,
range, 1–4) were necessary in twenty patients in the
stapled group. In the diathermy group all patients had
three piles excised with no need for hemostatic su-
tures. Postoperative hospital stay was similar with 24
patients (80 percent) of the stapled group and 29
patients (97 percent) of the diathermy group being
discharged within eight hours after surgery (P � 0.10,
Fisher’s exact probability test). In the stapled group,
overnight stays were necessary owing to nausea, diz-
ziness and failure to void within six hours after sur-
gery in one patient, nausea and vomiting in one,
failure to void in two, dizziness in one patient and
bleeding in one patient. In the diathermy group, one
overnight stay was necessary owing to nausea.

The pain scores for each group are shown in Figure
1. All patients in both groups completed all the 14-day
pain evaluations. Average pain in the stapled group
was significantly lower than in the diathermy group
(median, 1.8 (range, 0.1–4.8) vs. 4.3 (range, 1.4–6.2),
95 percent CI difference medians, 1.15–3.85, P �
0.0002, Mann-Whitney U test) as was the average pain
relative to what was expected by the patients (medi-
an, �2.7 (�0.15–0.8) vs. 0.06 (�4.05–0.5) respec-
tively, 95 percent CI difference medians, 0.5–3.55, P �
0.0018, Mann-Whitney U test). The median pain score
was highest on Days 3 and 4 after diathermy hemor-
rhoidectomy and on Day 1 after stapled hemorrhoid-
ectomy.

The use of postoperative analgesics tended to be
less in the stapled group (intravenous fentanyl me-
dian, 41.5 (range, 0–225) vs. 50 (range, 0–650) mg, 95
percent CI difference medians, �25–50, P � 0.068;
diclofenac median, 225 (range, 0–1,500) vs. 500
(range, 0–1,500) mg, 95 percent CI difference medi-
ans, �150–450, P � 0.032, Mann-Whitney U test;
paracetamol with codeine median, 2 (range, 0–14) vs.
3 (range, 0–50) tablets, 95 percent CI difference me-
dians, �2–7, P � 0.45, Mann-Whitney U test).

Postoperative morbidity was 13 percent in the sta-
pled group vs. 3 percent in the diathermy group (P �
0.35, Fisher’s exact probability test; Table 2). Minor
secondary bleeding from the staple line occurred in

Figure 1. Scores for pain experienced and pain ex-
pected. Data points are median and range.

Table 1.
Patient Characteristics

Stapled
(n � 30)

Diathermy
(n � 30)

Age, yr (range) 47 (25–65) 48.5 (17–65)
Male/female ratio 13/17 19/11
No. of patients (%) with

previous attempts of
Banding 14 (47) 15 (50)
Excisional

hemorrhoidectomy
1 (3) 1 (3)

Table 2.
Surgical Outcome

Stapled
(n � 30)

Diathermy
(n � 30)

P

Duration of operation in
minutes (range)

21 (11–59) 22 (14–40) 0.49

Feasible as a day case 24 (80) 29 (97) 0.1
Postoperative morbidity 4 (13) 1 (3) 0.35

Bleeding 2 (7)
Fever 1 (3) 1 (3) 1
Stenosis 1 (3) 1 (3) 1

Figures in parentheses are percentages unless other-
wise specified; statistical analysis by Fisher’s exact prob-
ability test and Mann-Whitney U test.
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two patients on Days 1 and 7 after surgery and was
treated by adrenaline injection. One patient in each
group was treated with antibiotics because of unex-
plained fever. Late complications included mild ste-
nosis of the anal canal in one patient in the diathermy
group, which was managed conservatively. One anas-
tomotic stenosis in the stapled group was treated by
balloon dilatation. Time off work (median, 8
(range,1–21) vs. 14 (range, 1–33) days, 95 percent CI
difference medians, �2.0–5, P � 0.50, Mann-Whitney
U test) was shorter in the stapled group but the dif-
ference was not statistically significant. This result
should be viewed cautiously because of the relatively
small number of patients involved in the study.

In the histopathologic examination, 19 of 30 pa-
tients (63 percent) undergoing stapled hemorrhoidec-
tomy had mucosa, submucosa and parts of muscularis
propria in the excised tissue, the remainder had mu-
cosa and submucosa only. Transitional zone mucosa
in the resected specimen was found in six patients of
the stapled group with only one of them having also
part of the internal sphincter included.

At six weeks after surgery clinical and proctoscopic
appearance tended to be more satisfactory in the
diathermy group (Table 3). Residual Grade 2 hemor-
rhoids were observed in 9 patients and persisting
Grade 3 hemorrhoids in 3 patients in the stapled
group in contrast to 1 patient with residual Grade 2
hemorrhoids in the diathermy group (chi-squared �
5.9, P � 0.015). Perfect symptom control was
achieved in 15 patients (50 percent) in the stapled
group vs. 27 patients (90 percent) in the diathermy
group (chi-squared � 9.6, P � 0.002; Table 4). Bleed-
ing manifesting as traces of blood in the feces or as

blood dripping into the toilet after defecation was
reported by 10 patients (35 percent) in the stapled
group and 2 patients (7 percent) in the diathermy
group (chi-squared � 5.1, P � 0.024).

Seven treatment failures in the stapled group ne-
cessitated subsequent treatments. Diathermy hemor-
rhoidectomy was done in one patient with a persist-
ing Grade 3 hemorrhoid and bleeding, and in 2
patients with persisting Grade 2 hemorrhoids and
bleeding. Rubber band ligation was applied in 1 pa-
tient with a persisting Grade 3 hemorrhoid and bleed-
ing and in 2 patients with persisting Grade 2 hemor-
rhoids and bleeding. Excision under local anesthesia
was done in 1 patient with a persisting single Grade 3
pile and bleeding. A skin tag was removed under
local anesthesia in 1 other patient to achieve better
cosmetic appearance. In the diathermy group, 1 pa-
tient underwent rubber band ligation for persisting
Grade 2 hemorrhoids and bleeding. Patient satisfac-
tion scores in the stapled group and diathermy group
were similar (median, 2.5 (range, �2.5–3) vs. 2.3
(range, 0–3), 95 percent CI difference medians, �0.2–
0.5, P � 0.20, Mann-Whitney U test). The follow-up
data at 12 months is shown in Table 4.

Constipation was reported by 27 patients (45 per-
cent) before and 4 (7 percent) after surgery (P �
0.001, McNemar chi-squared test; 15 patients (50 per-
cent) vs. 1 patient (3 percent; P � 0.001, McNemar
chi-squared test) in the diathermy group and 12 pa-
tients (40 percent) vs. 3 patients (10 percent; P �
0.004, McNemar chi-squared test) in the stapled
group, respectively). The main determinant of consti-
pation was excessive straining at defecation both be-
fore and after surgery. Changes in symptoms attrib-

Table 3.
Clinical Outcome

Follow-Up at 6 Weeks Follow-Up at 12 Months

Stapled
(n � 30)

Diathermy
(n � 30)

P
Stapled
(n � 30)

Diathermy
(n � 30)

P

Perfect 15 (50) 15 (50) 0.79 16 (63)* 15 (50) 1
Skin tags 12 (40) 12 (40) 0.79 11 (37) 12 (40) 1
Residual internal hemorrhoids

Grade II 9 (30) 1 (3) 0.015 5 (17)† 0 (0)‡ 0.052
Grade III 3 (10) 0 (0) 0.24 0 (0)§ 0 (0) 1

Statistical analysis by Fisher’s exact probability test and chi-square test; figures in parentheses are percentages.
* One patient had a skin tag removed under local anesthesia.
† Two patients underwent diathermy hemorrhoidectomy and two patients had rubber band ligatures applied.
‡ One patient had rubber band ligatures applied.
§ One patient underwent diathermy hemorrhoidectomy, one patient had rubber band ligatures applied, and one

patient excision under local anesthesia.
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uted to impaired bowel function are shown in Table
5. Hemorrhoidectomy significantly improved symp-
toms of difficult evacuation at defecation (Table 5).
One patient in the diathermy group complained of
soiling postoperatively. The patient was found to
have mucosal prolapse and intact anal sphincters in
endoanal ultrasound. Two patients in the stapled
group had postoperative urgency with multiple daily
visits to the toilet. This symptom resolved spontane-
ously within two to six months after surgery.

DISCUSSION

This randomized trial has shown that stapled, cir-
cular hemorrhoidectomy is a significantly less painful
operation and results in faster return to work than
diathermy hemorrhoidectomy in accordance with the
findings of previous randomized trials comparing sta-
pled and excisional hemorrhoidectomy.10,12,13,21 The
reason for postoperative pain after excisional hemor-

rhoidectomy is thought to be related to open wounds,
inflammatory swelling, sphincter spasm, secondary
bacterial infection, passage of hard stools, and indi-
vidual psychologic background and tolerance.2,5–7,15,22

Standardized perioperative laxative, antibiotic and anal-
gesic regimens have been shown to reduce pain reac-
tion after diathermy hemorrhoidectomy4,7 and were
therefore routinely used in our trial.

Stapled hemorrhoidectomy seemed to have no ad-
vantages over diathermy hemorrhoidectomy as a day-
case procedure because most of the patients in our
study were discharged on the day of surgery. Our
results are in line with recent reports4,14 showing that
day-case hemorrhoidectomy is feasible for nearly all
patients as long as carefully designed perioperative
analgesic and laxative regimens are used. Median
operating time in our study, approximately 20 min-
utes in each group, was similar to that reported pre-
viously.10,11 However, a reduction in operating time
can be expected with increasing experience.8

Table 5.
Bowel Symptoms at 12 Months After Surgery

Stapled (n � 30) Diathermy (n � 30) Total
P*

Before After Before After Before After

Bowel frequency (�2/week) 1 (3) 1 (3) 1 (3) 0 (0) 2 (3) 1 (2) 1
Use of laxatives 4 (13) 3 (10) 1 (3) 1 (3) 5 (8) 4 (7) 1
Hard stools 4 (13) 2 (7) 6 (20) 0 (0) 10 (17) 2 (3) 0.021
No urge to defecate 0 (0) 1 (3) 2 (7) 0 (0) 2 (3) 1 (2) 1
Excessive straining 12 (40) 3 (10) 15 (50) 1 (3) 27 (45) 4 (7) �0.001
Feeling of blockage 12 (40) 2 (7) 14 (47) 3 (10) 26 (43) 5 (8) �0.001
Incompleteness 12 (40) 5 (17) 18 (60) 4 (13) 30 (50) 9 (15) �0.001
Digitation 1 (3) 1 (3) 0 (0) 0 (0) 1 (2) 1 (2) 1

Figures in parentheses are percentages.
* McNemar chi-squared test.

Table 4.
Symptomatic Outcome

Follow-Up at 6 Weeks Follow-Up at 12 Months

Stapled
(n � 30)

Diathermy
(n � 30)

P
Stapled
(n � 30)

Diathermy
(n � 30)

P

Pain 0 (0) 0 (0) 1 0 (0) 0 (0) 1
Bleeding 10 (33) 2 (7) 0.024 4 (13)* 1 (3)† 0.35

Intermittent 4 (13) 1 (3) 0.35 4 (13) 1 (3) 0.35
Daily dripping after defecation 6 (21) 1 (3) 0.1 0 (0)* 0 (0)† 1

Feeling of a lump 3 (10) 0 (0) 0.24 3 (10) 0 (0) 0.24
Soiling 4 (14) 2 (7) 0.67 3 (10) 1 (3) 0.61
Total symptoms 15 (50) 3 (10) 0.002 8 (27) 2 (7) 0.083

Statistical analysis by Fisher’s exact probability test and chi-squared test; figures in parentheses are percentages.
* Three patients underwent diathermy hemorrhoidectomy and three patients had rubber band ligatures applied.
† One patient had rubber band ligatures applied.
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The major concern of stapled operation was a high
initial failure rate (23 percent) not reported in earlier
trials.10,11,13 Although the technique of stapled hem-
orrhoidectomy seems simple and straightforward,
there are two major technical concerns: misapplica-
tion of the pursestring suture (either too high, too
deep, or too superficial), and adequate control of the
amount of rectal mucosa and submucosa to be ex-
cised. Two of our failures were apparently caused by
a technical mistake with a staple line lying too high at
7 and 8 cm above the dentate line. In the Longo8

study 24 percent of the patients had some bleeding
during the first postoperative year although most pa-
tients were either improved or cured.

Complications are not infrequent with excisional
surgery to treat hemorrhoids. In a recent review23

postoperative urinary retention or urinary tract infec-
tion occurred in 20 percent of the patients, bleeding
manifesting usually between 7 and 16 days postoper-
atively in 2.4 percent, fecal impaction in 2.4 percent
and abscess in 0.5 percent. In our study, 3 patients (10
percent) in the stapled group had to stay overnight
because they were unable to void spontaneously
within 6 hours after surgery and needed urinary cath-
eterization. Minor secondary bleeding occurred in 2
patients (7 percent) in the stapled group and was
easily managed by adrenaline injection. There were
no cases of serious postoperative complications such
as major bleeding, incontinence related to the use of
a large diameter circular stapler24 nor rectovaginal
fistulas or anastomotic leaks.

There is little information available on bowel func-
tion and constipation-related symptoms after hemor-
rhoidectomy. In our study constipation17 as well as
constipation-related symptoms16 presented mainly as
a difficulty of rectal evacuation and tended to de-
crease after surgery, without increase in the use of
laxatives, irrespective of the surgical technique used.
Urgency with multiple daily visits to the toilet was a
specific problem observed in 2 patients (median pain
scores, 4.4 and 0.1, respectively) after stapled hemor-
rhoidectomy in contrast to a recent study25 reporting
persistent severe pain and fecal urgency in a high
proportion of patients after stapled hemorrhoidec-
tomy. The cause of this phenomenon is not known.25

In our study, urgency was not caused by a staple line
lying too low at the level of the transitional zone
mucosa or by any other clinical abnormality. In those
patients having histologic evidence of transitional
zone mucosa in the resected specimen median pain

score was 2.68 (range, 1–5.3) vs. 2.18 (range, 0–7.26)
in those without (Mann-Whitney test, P � 0.77).

CONCLUSIONS

This study has shown that the advantage of stapled
hemorrhoidectomy over diathermy hemorrhoidec-
tomy is a reduced postoperative pain. The drawbacks
include treatment failures, which may outweigh the
early benefits of this operation. Hemorrhoidectomy
irrespective of the surgical technique used, may im-
prove symptoms of difficult rectal evacuation at def-
ecation. The relatively small sample size of this study
was calculated according to the major outcome mea-
sure, which was postoperative pain. Therefore, cau-
tion should be used when interpreting the secondary
outcome measures of this study. Larger randomized
studies with longer follow-up are needed to validate
the value and efficacy of stapled hemorrhoidectomy
unequivocally.
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