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Introduction

The symptomatic haemorrhoidal prolapse is one of
the most common ano-rectal disorders (1).  In 1998, a
new surgical technique for the treatment of such disea-
se was introduced by Longo and it later became rather

widespread (2). This revolutionary technique is the sta-
pled haemorrhoidectomy, better known as the Procedure
for Prolapse and Hemorrhoids (PPH). It has introduced
a new way of treating the haemorrhoidal disease, as it con-
sists in a circumferential anal mucosectomy that lifts up
the mucosa (anopexy) . Differently from traditional treat-
ments (such as open haemorrhoidectomy or Milligan-
Morgan technique, or closed haemorrhoidectomy or Fer-
guson technique), with the PPH the prolapsed hae-
morrhoids are not removed.  The operation rather restores
the haemorrhoidal plexus to its original anatomical po-
sition in the anal canal so as to respect the important phy-
siological role that the haemorrhoidal cushions have in
aiding continence. This procedure has proven to be very
popular among surgeons and patients alike, as it is con-
sidered safe (3) and successful (4-6). Moreover, it results
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in reduction of postoperative pain (7), operative time,
and hospital stay, as well as it shortens recovery time (8),
which allows for a faster return to normal activities (9).
However, several studies have also reported a higher hae-
morrhoid recurrence rate as compared to conventional
haemorrhoidectomy procedures (10–15). In some cases,
this could be due to insufficient mucosa removal or in-
complete mucosa lifting in patients who show asymmetry
of the rectal prolapse, which the PPH cannot always ma-
nage to correct properly (16). 

The authors have come up with a technical modifi-
cation to the mucoprolapsectomy, notably the Single Sta-
pler Parachute Technique (SSPT), in order to obtain more
abundant mucosal resection while fully exploiting the ca-
pacity of the stapler set. In this study, the authors will
present the results obtained in 80 patients treated for
muco-haemorrhoidal prolapse, 40 of whom underwent
traditional PPH, while the remaining 40 patients un-
derwent SSPT, both performed in two different specia-
lised centres in Rome, Italy.

Patients and methods 

Between October 2009 and December 2010, 80 patients were
consecutively treated at two Surgical Units in Rome, Italy (Colon-
Proctology Unit of “San Camillo-Forlanini” Hospital and the De-
partment of Surgical Sciences “Umberto I” Hospital, “Sapienza” Uni-
versity) for symptomatic haemorrhoidal prolapse. Preoperative eva-
luation included medical history, physical examination, routine la-
boratory test and anaesthesiological evaluation. Patients with symp-
toms of  ODS (Obstructed Defecation Syndrome) were not inclu-
ded in the study. Lower gastrointestinal endoscopy was performed
to exclude other colorectal lesions for those patients with rectal blee-
ding that could not be solely attributed to haemorrhoids. Informed
consent was obtained from the patients for stapled haemorrhoidec-
tomy after full explanation of the procedure. 

Patients were operated in lithotomy position. Metronidazole 500
mg was given intravenously at induction of anaesthesia. In addic-
tion to a standard sedation anesthesia, we always performed a re-
gional anesthesia with blockage of the branches to the anus from
the anococcygeal nerve,  the pudendal nerve and the inferior hae-
morrhoidal nerves. All procedures were performed by two senior sur-
geons. Both Longo procedure and SSPT were performed with si-
milar staplers (PPH01 or PPH03, Ethicon Endosurgery, Cincinnati,
US; and Chex-CPH34, Frankenman International Limited,
HongKong). Prolapse staging - i.e. lenght of the prolapse less or more
than half the lenght of theCircular Anal Dilatator (CAD) - was ob-
tained at the beginning of the procedure by introducing the CAD
included in the stapler set and removing the obturator. 

Surgical techniques

Longo procedure
A purse-string suture was carried out, 4 to 5 cm above the den-

tate line, to make the suture line at the end of the procedure ap-
proximately 2 to 3 cm proximal to the dentate line. The head of the
circular stapler was introduced proximal to the purse-string, which
was tied with a closing knot. The ends of the suture are pulled th-
rough the lateral holes of the instrument.

Single Stapler Parachute Technique (SSPT)
Instead of a single purse-string suture, six separated stitches, at

3, 9, 1, 11, 5 and 7 hours or 12, 6, 2, 5, 7 and 10 hours, were pla-
ced proximal to the dentate line as for traditional Longo’s procedu-
re (Fig. 1). The single suture threads were secured to each other in
two groups (Fig. 2) in order to allow them to be retrieved through
the lateral suture conduits positioned on the right and left side of the
circular stapler.

With both procedures the ends of the sutures should be fixed ex-
ternally using a clamp and a gentle digital pressure on the sutures
should be maintained while tightening the stapler to draw the mu-
cosa and submucosa into the stapler “case” (Fig. 3). After the sta-
pler had been fired, meticulous haemostasis was achieved by sutu-
ring of the bleeding points at the anastomotic line with absorbable
material (Vicryl 3-0). Volume (in mL), weight (in g) and length (in
cm) of the specimen were registered immediately after resection. Du-
ration of the procedure, postoperative complications within 30 days

Fig. 1 - Single Stapler Parachute
Technique (SSPT) for hemorroidal
prolapse. Six separated stitches
placed proximal to the dentate
line. 
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after surgery and short term functional results between 30 days and
3 months from surgery were registered. 

Statistical analysis
In a first analytical step we checked the compatibility (in terms

of sex, age and CAD staging) between the two groups of patients trea-
ted with the different surgical techniques (conventional Longo pro-
cedure and SSPT). To this purpose we evaluated the chi-square va-
lue (and its associated probability) for categorical variables, while we
used the t-test statistics for the continuous ones. Going further in
the analysis we studied the duration of the surgical procedures, in
order to verify significant differences. We  analyzed the volume, the
weight and the length of the specimens immediately after the resection.
Since higher values of these parameters could be associated to bet-
ter oucomes, we evaluated their mean values and the associated p-
value for their differences. We made this analysis by considering the
different surgical procedures and these crossed by the different CAD
staging. 

Results

There were no differences between the two groups
of patients (Longo procedure  versus SSPT) in sex or gra-
de of rectal prolapse (CAD staging), as reported in the
Tables 1 and 2 (chi-square, respectively, 0.2 and 0.65,
with associated p-value of 0.654 and 0.2). This implies
that the two procedures are applied on two comparable
groups; this is confirmed by considering the mean age
of the patients (Table 3), in which the t-test is 1.16 with
a p-value of 0.246.

For what concerns the mean duration of the surgi-
cal procedure, the SSPT results to be longer (26 minu-
tes versus 29 minutes for Longo procedure) (Table 4).
This difference has only slight statistical significance (t-

Fig. 2 - Single Stapler Parachute
Technique (SSPT) for hemorroidal
prolapse. Single suture threads
secured to each other in two
groups. 

Fig. 3 - Single Stapler Parachute
Technique (SSPT) for hemorroidal
prolapse. Insertion of the stapler
drawing mucosa and submucosa
into the “case”. 
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test 1.72 , p-value 0.08, i.e. the probability is less  the
threshold of 0.1). The Authors think it depends on the
fact that a pursue-string suture may be faster to perform
than placing six separate stitches as required in SSPT.

For what concerns the volume, the weight and the
length of the specimens, it could be observed (Table 5)
that these parameters are significantly different between
two groups of patients: all the p-values associated to the
t-test statistics between the mean values of the parame-
ters are less  the threshold of 0.05. Furthermore it can
be observed that the single stapler parachute technique
is associated with greater values of volume, weight and
length of the specimens. This could be interpreted as a
more efficient way to treat the disease. By introducing
in the analysis also the information on the CAD staging
(a factor that characterizes the patients before the sur-
gical intervention), we observed that SSPT is always as-
sociated to a statistically significant increase of the wei-
ght and the volume of the specimens (Table 6). 

Follow-up
As we started the present study in October 2009, the

current average follow-up period amounts only to 1 year
(range between 6 months and 20 months). 

Results showed similar complications for both te-
chniques. Major complications were not observed. Two
out of 80 patients (2.5%) experienced an episode of proc-
torrhagia within 6 hours following surgery.  One of the
two patients had undergone Longo  procedure, while the
other had been treated with the single stapler parachu-
te technique (Table 8). Both patients were taken back
to the operating theatre where haemostatic sutures in Mo-
nocryl 3/0 were performed in order to stop the bleeding.
Four out of 80 patients (5%), two of whom had un-
dergone Longo mucoprolapsectomy and two muco-
prolapsectomy with SSPT, experienced severe anal pain
during the night following discharge (Table 7), succes-
sfully treated with ketorolac tromethamine IV in emer-
gency room.  All four patients were kept under obser-
vation for the remaining part of the night and were the-
refore discharged the following morning. 

TABLE 1 - CLASSIFICATION OF PATIENTS BY SEX AND
SURGICAL PROCEDURE (chi-square 0.2, associated p-value
0.654).

Sex Longo procedure SSPT Total

Females, n 19 21 40
Males, n 21 19 40
Total 40 40 80

TABLE 2 - CLASSIFICATION OF PATIENTS BY CAD STA-
GING OF THE RECTAL PROLAPSE (chi-square 0.65, associa-
ted p-value 0.2). 

CAD staging Longo procedure SSPT Total

Less the half 18 16 34
More the half 22 24 46
Total 40 40 80

TABLE 3 - CLASSIFICATION OF PATIENTS BY AGE AND
SURGICAL PROCEDURE (t-test between the two groups 1.16
with an associated probability of 0.246).

Age, yrs mean ± SD (range)

Longo procedure 49.9 ± 12.4 (22-80)
SSPT 46.7 ± 12.7 (21-69)

TABLE 4 - CLASSIFICATION OF PATIENTS BY DURATION
OF THE SURGICAL PROCEDURE (t-test statistic between the
two groups 1.72 with an associated probability of 0.08). 

Duration of the procedure, minutes
mean ± SD (range)

Longo procedure 26.2 ± 8.14 (15-55)
SSPT 29.1 ± 6.69 (20-55)

TABLE 5 - CLASSIFICATION OF PATIENTS BY MEAN VALUES OF VOLUME, WEIGHT AND LENGTH OF THE SPECIMENS
AND SURGICAL PROCEDURE. 

Specimen parameter Surgical procedure Mean ± SD (range) t-test, p-value

Longo 6.86 ± 1.49 (4-9)
Volume, mL 14.99, < 0.05

SSPT 11.83 ± 1.47 (9-14)

Longo 7.1 ± 1.55 (5-10)
Weight, g 15.08, < 0.05

SSPT 11.57 ± 1.06 (9-14)

Longo 2.61 ± 0.63 (1.5-4.25)
Length, cm 8.4, < 0.05

SSPT 4.18 ± 0.99 (2-6)
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One month following surgery, 9 out of the 40 patients
(22.5%) treated with the Longo procedure presented re-
sidual prolapse. This occurrence was however asymp-
tomatic in 7 out of 9 patients, and was observed only du-
ring anoscopy exam. Eight out of these nine patients were
part of the patient subgroup with prolapse that occupied
as much or more  half of the length of CAD. One month

following surgery, only one out of the 40 patients (2.5%)
treated with SSPT presented residual prolapse. This was
observed, however, only during anoscopy exam, and was
therefore asymptomatic. The patient was part of the pa-
tient subgroup  with prolapse that occupied more  half
of the size of CAD (Table 8). 

Discussion 

The Longo procedure has rapidly gained acceptan-
ce due to the fact that it is practical, easy to perform and
provide optimal results (17, 18). As far as cases with not
particularly severe prolapse (i. e., the prolapse that in our
classification do not occupies half of the length  of CAD
during the intraoperative assessment), the results are more
satisfactory (19). However, in cases of more large pro-
lapse (meaning those cases that are often clinically referred
to as grades 3 and 4, which occupy as much as or more

TABLE 7 - SHORT-TERM COMPLICATIONS.

Proctorrhagia, pts Postoperative pain, pts

Longo procedure
( n = 40) 1 (2,5%) 2 (5%)

SSPT, n
(n = 40) 1 (2,5%) 2 (5%)

Total
(n = 80) 2 (2,5&) 4 (5%)

TABLE 6 - CLASSIFICATION OF PATIENTS BY MEAN VALUES OF VOLUME, WEIGHT AND LENGTH OF THE SPECI-
MENS, SURGICAL PROCEDURE AND CAD STAGING. Statistical test consider each combination of data against all the others (for
example, “Longo and CAD staging less the half ” against the remaining combinations). 

Specimen parameter Surgical procedure CAD staging Mean value t-test, p-value

Less  the half 5.75 8.01, < 0.05
Longo

More  the half 7.77 3.16, < 0.05
Volume, mL

Less  the half 10.75 2.21, < 0.05
SSPT

More  the half 12.56 9.39, < 0.05

Less  the half 5.94 11.83, < 0.05
Longo

Weight, g
More  the half 8.04 4.53, < 0.05

Less  the half 10.75 3.71, < 0.05
SSPT

More  the half 12.12 11.67, < 0.05

Less  the half 2.14 6.55, < 0.05
Longo

Length, cm
More  the half 3 1.94, 0.55

Less  the half 3.78 1.51, 0.13
SSPT

More  the half 4.44 6.70, < 0.05

TABLE 8 - RESIDUAL PROLAPSE.

Longo procedure (n = 40) SSPT (n = 40)

Residual prolapse
Less the half More the half Less the half More the half

(18 pts) (22 pts) (16 pts) (24 pts)

Asymptomatic, n  1 (5,6%) 6 (27,3%) 0 1 (4,2%)
Symptomatic, n 0 2 (9,0%) 0 0
Subtotal 1 (5,6%) 8 (36,4%) 0 1 (4,2%)

Total 9 (22,5%) 1 (2,5%)
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half the length of the CAD) the PPH seems inappropriate
as the mucosal resection may be insufficient. Therefo-
re we believe that the traditional Longo procedure should
be applied only to those cases in which the prolapse is
assessed as occupying less  half the length of the CAD. 

In cases of more large prolapse, it is often advisable
to resort to the “double stapler technique” (Stapled Tran-
sanal Rectal Resection, STARR). This consists in tran-
sanal resection using circular staplers in order to widen
the resection, which would otherwise be affected by the
size of the stapler itself (20). However, this method may
appear excessive in cases of prolapse which do not pre-
sent rectocele, intussusception, or ODS (disease for whi-
ch the STARR has been developed) (4). Moreover, the
use of two staplers rather  one proves to be a more ex-
pensive procedure (21). Therefore, we have developed
a technical modification to the mucoprolapsectomy, whi-
ch allows the use of only one stapler. In fact, by fully ex-
ploiting the capacity of the stapler’s “case”, we have ma-
naged to obtain more appropriate resections. 

We have therefore attempted to demonstrate that the
mucoprolapsectomy with SSPT is easy to perform
(especially for those surgeons who are skilled in Longo
prolapsectomy), safe and easy to repeat. Only the duration
of procedure seems to have slightly increased. In our case
study the average duration of the traditional Longo pro-
cedure amounts to 26.2 minutes, against 29.1 minutes
with SSPT. The new technique maintains all the ad-
vantages of the traditional method. We have observed
similar complications between the two techniques. We
have not experienced major complications, nor cases of
anal stenosis or incontinence, neither temporary nor per-
manent. 

Having taken all these considerations into account,
it is therefore possible to increase the extension of the re-
section, both for prolapses that occupy more  half the
length of the CAD (average length of resection with Lon-
go technique is 3 cm, with the new parachute technique
4.44, with an average increase of 48%) as well as for pro-
lapses that do not occupy as much as the length of the
CAD (average length of resection with Longo 2.14 cm,
with SSPT 3.78 cm, with an average increase of 76.6%).
It is also possible to increase the specimen volume for
more significant prolapses that occupy more  the length
of the CAD (average volume of resection with Longo pro-
cedure 7.77 mL, with SSPT 12.56 mL, with an avera-
ge increase of 61.9%), and also for prolapses that do not
occupy as much as the length of the CAD (average vo-
lume of resection with Longo procedure is 5.75 mL, with
SSPT 10.57 mL, with an average increase of 87.0%). We
could also increase the specimen weight both for prolapses
that occupy more  half the length of the CAD (average
weight of resection with Longo procedure 8.04 g, with
SSPT 12.12 g, average increase 50.7%) and for prola-
pses that are inferior to half the length of the CAD (ave-

rage weight of resection with Longo procedure 5.94 g,
with SSPT 10.75 g, average increase 81%).

Moreover, the single stapler parachute technique al-
lows to perform more asymmetrical resection. Although
this may initially appear as a limitation, it offers instead
the possibility to obtain an asymmetrical resection in ca-
ses in which the prolapse itself is asymmetric (it is in fact
very rare to find that the amount of prolapsed mucosa
is “regular” at 360°). Therefore, this new method allows
to resect only the prolapsed mucosa, without overtreat-
ment. This is indeed possible thaks to the simple appli-
cation of traction stitches rather  to perform a purse-string.

We have observed a more amount of resection, as well
as an asymmetrical removal which has also proven to be
more appropriate to the prolapse size. In our case study,
these factors have also implied a significant reduction of
residual prolapse, especially in the cases of more large pro-
lapse which occupied more  half the length of the CAD.
As for those patients who had undergone the Longo pro-
cedure we have recorded only one residual prolapse out
of 18 procedures (5.6%) in the subgroup with prolapse
inferior to half of the length of the CAD. We have in-
stead observed 8 residual prolapses out of 22 procedu-
res (36.4%), 2 of which were asymptomatic, in the sub-
group with prolapse exceeding half of the length of the
CAD. On the other hand, out of the 40 patients who
were treated with SSPT, only 1 (2.5%) who belonged to
the subgroup with prolapse occupying more  half the
length of the CAD, experienced residual prolapse, whi-
ch was however asymptomatic. 

By the light of our data, we consider SSPT an opti-
mal technical solution for those patients whose prolapse
occupies more  half the length of the CAD or is parti-
cularly irregular or asymmetric. In fact, the traditional
Longo procedure can expose these patients to an exces-
sive risk of residue, while the STARR, outside its speci-
fic indications, may be an overtreatment. SSPT does not
intend in any way to replace the traditional Longo pro-
cedure or STARR, if indicated. However, in selected ca-
ses, it seems to be a halfway solution in relation to the
amount of removed mucosa. 

Conclusion 

SSPT allows to obtain a resection that is mainly mu-
cosal, and is definitely at a higher position compared to
traditional prolapsectomy. It also provides a surprising
lifting effect and significant mucosal unclogging. A
further, and not less relevant, feature of the technique
is the adequacy and “asymmetry” of the mucosal resec-
tion. In fact, if the prolapse is asymmetrical, the new te-
chnique offers the possibility of a tailored resection, ap-
plying stitches where more necessary and calibrating the
traction of threads.
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