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Various methods for treatment of symptom-
atic haemorrhoids have been presented in the 
past [1–7] Non surgical modalities for therapy of
symptomatic haemorrhoids have all been shown to
be inferior to surgery for third and fourth degree
haemorrhoids [1]. 

Haemorrhoidectomy can be a very painful
procedure especially in the postoperative period,
and faecal incontinence has been described [8].
This fact and the high prevalence of symptomatic
haemorrhoids in the general population stimu-
lated research in this field in the last years.

Recently Longo et al. [9] presented a circular
stapled technique consisting in the reduction of
rectal mucosa and haemorrhoidal prolapse, which
seems to offer a significantly less painful alterna-
tive compared to established modalities of haem-
orrhoidectomy in terms of therapeutic success and
patient satisfaction [10, 11]. Longo’s technique
consists in a circular low rectal mucosectomy as-
sociated with anopexy using a circular stapler.

Ho et al. [12] reported significant anal sphinc-
ter injuries from transanally introduced stapling
devices. Significant reductions in mean resting

Principles: Symptomatic haemorrhoids surgery
has been shown to be the most successful and def-
inite therapy. Recently a new method using a
transanally inserted circular stapler has been pre-
sented for treatment of symptomatic prolapsing
haemorrhoids. This prospective study investigated
the influence of the stapling procedure on the
anorectal function and patients’ acceptance.

Methods: Eighteen consecutive patients (10
males, 8 females) mean age 44.7 years (range 18–
66) with symptomatic second (n = 3), third (n = 14),
and fourth degree (n = 1) haemorrhoids were in-
cluded. All patients underwent the day before and
8 weeks after the operation a standardised anal
manometry using a water perfused system. Mean
resting (MRAP) and mean maximal squeeze anal
pressures (MSAP) were recorded. Volumes of ini-
tial rectal sensation (VIRS), constant rectal sen-
sation (VCRS), and maximal tolerable volume
(MTV) of a rectal balloon were assessed. Anorec-
tal symptoms (bleeding, pain, faecal incontinence)

were assessed in a standardised fashion preopera-
tively and 1, 8, and 12 weeks postoperatively.

Results: The stapling procedure led to no
manometric or symptomatic change in anal
sphincter function. Pre- and postoperative MRAP
(91.7 mm Hg, SD 23.59 / 83.8 mm Hg, SD 14.53,
p = 0.053), MSAP (162.6 mm Hg SD 78.68 / 173.9
mm Hg, SD 69.93, p = 0.162), VIRS (55.8 ml, SD
26.12 / 51.7 ml, SD 28.90, p = 0.410), VCRS (109.4
ml SD 41.67/ 96.4 ml, SD 38.44, p = 0.181), and
MTV (204.7 ml SD 47.65/ 173.3 ml, SD 43.22, 
p = 0.053) were similar. No symptoms of rectal 
pain or faecal incontinence were registered during
follow up. Patients’ acceptance and satisfaction 
for the operation were high.

Conclusions: Stapling haemorrhoidectomy is a
safe procedure which does not alter anorectal func-
tions. Patients’ acceptance and satisfaction are
high.
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Abbreviations used in the text and figures

MRAP mean resting anal sphincter pressure

MSAP mean maximal anal squeeze pressure

VIRS volume of initial rectal sensation

VCRS volume of constant rectal sensation

MTV maximal tolerable rectal volume

Pre preoperative values

Post postoperative values

SD standard deviations
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anal pressures and endosonographically docu-
mented sphincter lesions were reported by this
study group.

This prospective study was designed to inves-
tigate the influence of the haemorrhoidectomy de-

scribed by Longo on anorectal function with spe-
cial emphasis on anal sphincter function (resting
and squeeze pressures pre- and postoperatively). In
addition, overall patients’ acceptance and satisfac-
tion were investigated.

Patients and methods

Eighteen consecutive patients (10 males, 8 females)
mean age 44.7 years (range 18–66) referred for surgical
treatment of symptomatic haemorrhoids were included in
the study after written informed consent. The local ethi-
cal committee approved the study design. All patients were
first seen in the outpatient clinic by the operating surgeon.
Three patients (17%) suffered of second degree haemor-
rhoids, 14 (78%) of third degree, and one patient (5%) of
fourth degree haemorrhoids. Inclusion criteria for the
study were symptomatic second to fourth degree haemor-
rhoids. 

Exclusion criteria for the study were: lack of informed
consent, age under 16 years, history of previous anorectal
surgery or rubber band ligation, history of faecal inconti-
nence, current oral anticoagulation or intake of other
drugs influencing blood coagulation, current therapy with
betamimetics, nitrates or calcium antagonists, diabetes
mellitus, inflammatory bowel disease, and current anal fis-
sures.

The patients underwent the day before the operation
a standardised anal manometry. Patients were asked to
empty their bowels before manometry. A bowel prepara-
tion was not routinely applicated before the investigation.
Patients had to respond to a standardised questionnaire
about their proctological symptoms and bowel habits be-
fore starting manometry.

With the subjects in a right lateral position and flexed
hips at 60 degrees, a water-perfused anorectal motility
catheter with four pressure channels arrayed at 90 degrees
to each other with a 5 cm long balloon at the tip (Zinet-
ics, Sydney, Australia) of the probe was introduced into
the rectum. The probe was connected to a recorder. Pres-
sure activity was displayed on a computer. After allowing
the pressures (mm Hg) to stabilise for 10 minutes, the rest-
ing (MRAP) and the squeeze sphincter pressures (MSAP)
were recorded on three separate occasions by motorized
station pull through methods with a 5 minute rest between
each manoeuvre. The mean of the three values was then
calculated. Each patient was asked to bend down as if 
to defecate on three separate occasions, pressures were
recorded analogously to the squeeze-studies. Next,
anorectal inhibitory reflex was elicited by inflating 60 ml
of air in the rectal balloon. Volumes (ml) of initial rectal
sensation (VIRS) were registered by inflating 5 ml of air
in the balloon at 15 seconds-intervals until balloon infla-
tion was sensed by the patient for the first time. The small-
est volume to which the patient responded was registered
as the VIRS. Volumes of constant rectal sensation (VCRS)
were registered in the same manner, continuing inflation

of 5 ml increments of air until the patient reported con-
stant rectal sensation. The smallest volume which led to
constant rectal sensation was registered as VCRS. Maxi-
mal tolerable volume (MTV) was defined as the amount
of inflated air at which the patient perceived that addi-
tional inflation would be intolerable. Results were
recorded on a standardised sheet. All measuring proce-
dures were repeated three times consecutively with an in-
terval of five minutes between each measuring process.
Eight weeks after the operation all patients underwent a
second anorectal motility study as described above. About
1, 8, and 12 weeks after the operation patients were in-
vestigated in a standardised manner (symptom-related
questionnaire, clinical examination). At the end of the
study overall satisfaction/acceptance with the operation
method was assessed by each subject on a 10 cm visual ana-
logue scale. Corresponding parameters which had to be
considered by patients were degree of postoperative pain,
frequency of defecations, and any symptoms of faecal in-
continence.

The operating surgeon was not involved in the col-
lection of the pre- and postoperative data.

Changes in anal manometry measurements (preoper-
ative vs. postoperative) were evaluated based on the Wil-
coxon signed rank test. All calculated p-values were two-
sided and p-values less than 0.05 were considered statisti-
cally significant.

Description of the surgical procedure is not the sub-
ject of this article. Briefly, all operations were done in the
lithotomy position, in 16 cases (n = 16) under general
anaesthesia and in 2 cases (n = 2) under epidural anaes-
thesia. The operations were performed by the same sur-
geon (F. H.) having an experience of more than 20 stapler
haemorrhoidectomies. The stapled haemorrhoidectomy
was done according to the technique described by Longo
et al. 

In all cases the PPH01-Procedural-Set (Ethicon
Endosurgery, Ohio, USA) was used. Positioning of a cir-
cular anal dilator (diameter 33 mm) with obturator for four
minutes into the anal canal allowed subsequently a safe and
easy introduction of the circular stapler. Next, a complete
pursue-string suture was done 4 to 5 cm above the dentate
line by a Prolene 2-0-RB1-thread catching only mucosa
and submucosa. The circular stapler (HCS 33) was then
introduced in a 3⁄4-opened position to avoid rectal perfo-
rations and fired. For better haemostasis the stapling in-
strument was kept closed for two minutes. After removing
the device the staple line was examined proctoscopically.
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Figure 1

Mean resting anal
pressure. Figure 1–5: 

The distribution of
values is displayed by
the box and whiskers
diagram. The points
indicate the minimum
and maximum values,
the whiskers indicate
the 25th and 75th per-
centiles, the median is
located in the center
of the box, and the
mean is depicted by
the horizontal line
within each box. 

Pre = preoperative
values;

Post = postoperative
values.
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Figure 2

Mean maximal
squeeze anal pressure.

(Legend: see fig. 1.)
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Figure 3

Volume of initial
rectal sensation. 

(Legend: see fig. 1.)

No complications other than mild postopera-
tive bleeding were registered during the study pe-
riod in all patients. Twenty patients were asked to
participate in the study, two refused, 18 entered the
trial and 16 patients finally completed the study 
(2 patients were lost to follow up). Table 1 sum-
marizes the major anorectal symptoms and com-
plaints before and after the operation. The most
frequently reported symptoms preoperatively
were bleeding (n = 17, 94%), pain during defeca-
tion (n = 11, 61%), and sensation of anal swelling
(n = 8, 44%). The most frequent complaints dur-
ing the first week after the operation were inter-
mittent anal bleeding (n = 8, 50%), and mild rec-
tal pain (n = 11, 68%). Pain had disappeared com-
pletely 8 weeks postoperatively in all subjects,
bleeding in all but one, who developed a cirrhosis-
associated coagulopathy not related to the surgical
intervention two weeks postoperatively. Record-
ings of the pre- and postoperative anorectal motil-
ity studies (fig. 1–5) showed no significant differ-
ences. Standard deviations (SD) for all values were
calculated. The mean preoperative values were
similar to the postoperative values for VCRS and
MTV (MRAP 91.7 mm Hg, SD 23.59 vs. 83.8
mm Hg, SD 14.53, p = 0.053; MSAP 162.6 mm
Hg, SD 78.68 vs. 173.9 mm Hg, SD 69.93, p =
0.162; VIRS 55.8 ml, SD 26.12, vs. 51.7 ml, SD
28.90, p = 0.410; VCRS 109.4 ml, SD 41.67 vs.
96.4 ml, SD 38.44, p = 0.181 and MTV 204.7 ml,
SD 47.65 vs. 173.3 ml, SD 43.22, p = 0.053, re-
spectively). No signs of faecal incontinence were
registered during the whole study period. No sig-
nificant differences between pre- and postopera-
tive frequency of daily bowel movements in the
subjects studied were registered. Three months
postoperatively no signs of rectal pain, rectal ur-
gency, bleeding or faecal incontinence were docu-
mented. Overall, patients’ acceptance for the op-
eration-method was high. All patients were highly
satisfied with the result of the stapler-haemor-
rhoidectomy (visual analogue scale 0 to 10 cm;
mean 8.8, range 5.1 to 10.0) and would give their
consent for a second operation if necessary.

Preoperative postoperative

1 week 8 weeks 12 weeks

Patients (n) 18 16 16 16

Anal bleeding 17 8 1 0

Pain during 11 11 0 0
defecation

Rectal urgency 0 16 0 0

Incontinence 0 0 0 0

Anal swelling 8 1 0 0

Table 1

Major pre- and postoperative symptoms.

Results
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Figure 4

Volume of constant
rectal sensation. 

(Legend: see fig. 1.)
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Figure 5

Maximal tolerable
volume. 

(Legend: see fig. 1.)

of their subjects. The explanation for these diverg-
ing results in comparison to our investigation is not
clear. But when interpreting these conflicting data
one has probably to take into account an operator
dependence or perhaps different methods regard-
ing the applied manometric procedures (not spec-
ified in the mentioned reports). Moreover, in our
investigation only the stapler procedure was per-
formed without any other surgical intervention like
the low anterior resection mentioned above. The
literature reports impairment of anal sphincter
functions due to neural damage during rectal mo-
bilisation after low anterior resections [16]. 

Although our patients did not undergo anal
endosonography it seems improbable that signifi-
cant sphincter injuries occurred during the study
because of the normal values of the manometric
findings pre- and postoperatively, and because of
the absence of any symptoms related to faecal in-
continence. 

An important exclusion criterion in this investi-
gation was any medication with calcium antagonists,
betamimetics, and nitrates which were all shown to
decrease resting anal pressures, which probably could
have interfered with our measurements [17, 18]. 

In previous studies [19–21] elevated resting
anal pressures in patients with symptomatic haem-
orrhoids were found. In this investigation those re-
sults could not be confirmed, since all patients had
resting anal pressures in the normal range. The
reasons for these diverging results remain obscure. 

In the first postoperative week in almost all our
patients intermittent mild anal bleeding, rectal ur-
gency, and elevated frequency of defecations were
manifest. This may be due to the use of the stapling
instrument for excision of rectal mucosa and the
fact that surgical clips are left in the rectal wall.
Measuring of rectal compliance by inflating a rec-
tal balloon with defined volumes of air as in our
study gives only an estimate of real compliance
which can be determined correctly only by use of a
barostat. Comparison of the pre- and 8 weeks post-
operative values of rectal compliance in our subjects
showed no significant differences. According to
this, in all our patients symptoms of rectal urgency
had completely disappeared after 8 weeks. 

Conventional haemorrhoidectomy as de-
scribed by Milligan et al. [22] can be very painful
in the postoperative period. In a recent report the
Longo procedure showed a significant improve-
ment in terms of postoperative pain control and
earlier return to normal activity [10]. These find-
ings were confirmed by our investigation.

Cheetham et al. [23] published recently the re-
sults of a study involving 22 patients who had been
treated for symptomatic haemorrhoidal disease by
the stapler procedure. In the postoperative 6-
months follow-up period persistent severe rectal
pain and faecal urgency were reported in a high pro-
portion of the subjects studied. The pathophysio-
logical mechanism behind those findings were un-

The stapler procedure for haemorrhoidec-
tomy as described by Longo et al. [9] has been used
successfully for treatment of symptomatic third
and fourth degree haemorrhoids [10, 13, 14]. This
operation method is safe, effective and rapid, caus-
ing no or only minimal postoperative pain [10].

Hitherto, its effect on anorectal function has
been evaluated in a controlled trial. We found no
statistically significant differences between pre-
and postoperative anorectal functions in a short-
term period of 12 weeks.

We could not confirm the concerns of Ho et
al. [12] and Farouk et al. [15] who reported signif-
icant sphincter injuries by transanal introduction
of stapling devices in patients who underwent sig-
moid or low anterior resections for carcinoma. The
authors showed significant postoperative reduc-
tions in resting anal pressures and endosono-
graphically documented sphincter lesions in some

Discussion
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clear. We could not support those results based on
our data. The reasons for these differences remain
speculative.

In our study overall patients’ acceptance and sat-
isfaction with the result of the stapler procedure were
high, no complications related to surgery could be
documented during a period of 3-months follow-up.

We emphasize the absence in our patients of
any symptoms related to pain or faecal inconti-
nence in the postoperative period.

In conclusion, haemorrhoidectomy using a sta-
pling device as described by Longo is a safe and well

tolerated therapeutic surgical technique which does
not alter anorectal functions. Patients’ acceptance and
satisfaction for this new therapeutic modality is high.
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