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CPH34 HV, a high volume stapler, was tested in order to assess its safety and efficacy in reducing residual/recurrent haemorrhoids.
The clinical charts of 430 patients with third- to fourth-degree haemorrhoids undergoing SH in 2012-2013 were consecutively
reviewed, excluding those with obstructed defecation (rectocele >2 cm; Wexner’s score >15). Follow-up was scheduled at six and
12 months. Rectal prolapse exceeding more than half of CAD was reported in 341 patients (79.3%); one technical failure was
reported (0.2%) without any serious untoward effect; and 1.3 stitch/patient (SD, 1.7) was required to achieve complete haemostasis.
Doughnuts volume was higher (13.8mL; SD, 1.5) in patients with a large rectal prolapse than with smaller one (8.9mL; SD, 0.7) (𝑃
value <0.05). Residual and recurrent haemorrhoids occurred in 8 of 430 patients (1.8%) and 5 of 254 patients (1.9%), respectively.
A high index of patient satisfaction (visual analogue scale = 8.9; SD, 0.9) coupled with a persistent reduction of constipation scores
(CSS = 5.0, SD, 2.2) was observed.The wider prolapse resection well correlated with a clear-cut reduction of haemorrhoidal relapse,
a high index of patient satisfaction, and clinically relevant reduction of constipations scores coupled with satisfactory haemostatic
properties of CPH34 HV.

1. Introduction

Haemorrhoids represent one of the most frequent procto-
logic diseases, ranging in the adult population from 4%
to 34% [1]. Bleeding during or soon after evacuation, anal
pain and/or discomfort, and haemorrhoidal prolapse are the

most common findings. According to the “Unitary Theory
of Rectal Prolapse,” haemorrhoids are determined by an
internal rectal prolapse that can be limited to the rectal
mucosa (mucosal prolapse) or involve the muscle wall (full-
thickness rectal prolapse) as well [2]. During defecation, this
internal prolapse can descend down to the anal canal, up to
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or even beyond the anal verge, thus pushing-out anorectal
mucosa and haemorrhoids. This dynamic prolapse weakens
over time the supporting structures, such as Treitz’s and
Parks’ ligaments, with a progressive sliding down of the
haemorrhoidswhich is primarily due to the internal rectoanal
prolapse.

Stapled haemorrhoidopexy (SH), by correcting the inher-
ent internal rectal prolapse, achieves not only less postoper-
ative pain, superior functional recovery with earlier return
to normal activities, and improved patient satisfaction with
respect to conventional haemorrhoidectomy (CH), but it
can also ameliorate the symptoms of obstructed defecation,
frequently reported in these patients, thus representing a
standard of treatment [3–11]. However, currently available
stapler devices pose some questions as to the extent of
rectal prolapsed that can be actually resected, especially
in patients with a large internal rectal prolapse, that is,
a prolapse exceeding more than half of the length of the
circular anal dilator (CAD). In such instances, a less than
optimal prolapse resection increases up to 29.4% the rate of
haemorrhoidal relapse after SH [12]. In order to accomplish
a more satisfactory prolapse resection, stapled transanal
rectal resection (STARR) was proposed as a surgical option
to overcome such technological limitations, with a signif-
icant reduction of residual and/or recurrent haemorrhoids
[12, 13].

Recently, a new device for transanal stapler-assisted
surgery, CVPH34 HV, has been developed in order to
guarantee a wider prolapse resection as compared to most of
currently available staplers thanks to the high volume (HV)
of the stapler casing (25 cm3). Its safety as well as the higher
volume of resection was experimentally confirmed, with a
significant increase in both volume and weight of the tissue
specimens as compared to PPH03-33 (𝑃 = 0.0402 and 𝑃 =
0.0375, resp.), with the latter having approximately 35% less
volume of resection [14].

On these grounds, a retrospective observational multi-
center clinical study was undertaken in patients with haem-
orrhoidal prolapse undergoing SH by means of CPH34 HV
with the aim of assessing its safety and efficacy, with special
care to the haemostatic properties of this HV stapler as well
as the adequacy of prolapse resection.

2. Patients and Methods

The clinical charts of 430 patients with symptomatic third-
or fourth-degree haemorrhoids, 18 to 80 years of age, who
underwent SH in the period 2012-2013, were consecutively
reviewed. The following Surgical Centers participated in the
study: (i) Coloproctology Unit, Casa di Cura San Camillo,
Forte dei Marmi, Lucca (𝑛 = 228); (ii) General Surgery,
Casa di Cura Triolo-Zancla, Palermo (𝑛 = 74); (iii) Colon-
Proctology Unit, San Camillo Hospital, Rome (𝑛 = 25); (iv)
General Surgery, Villa Paideia Hospital, Rome (𝑛 = 25); (v)
General Surgery, Celio Military Hospital, Rome (𝑛 = 9); (vi)
General Surgery, Policlinico Umberto I, Rome (𝑛 = 30); (vii)
Surgical Division, San Carlo Nancy Hospital, Rome (𝑛 = 13);

Table 1: Clinical characteristics of patients (𝑁 = 430).

𝑁 %
Age, yrs

Mean (SD) 51 (13.4)
Range 19–80

Sex
Male 209 48.6
Female, 𝑛 (%) 221 51.4

Specific symptoms:
Pain score (VAS: 0–10)

Mean (SD) 4.2 (2.1)
Range 0–10

Bleeding, 𝑛 (%) 363 84.4
Haemorrhoidal prolapse, 𝑛 (%) 363 84.4
Constipation, 𝑛 (%) 190 44.2
Soiling, 𝑛 (%) 57 13.3
Diarrhoea, 𝑛 (%) 53 12.3
Goligher’s classification:

III 169 39.3
IV 261 60.5

Constipation Scoring System
Mean (SD) 9.3 (3.6)
Range 1–15

Previous anorectal surgery 55 12.8
SD: standard deviation.

and (viii) Surgical Division, Fatebenefratelli, Rome, Italy (𝑛 =
26).

The study group consisted of 209 (48,6%) males and 221
(51.4%) females with a mean age of 51 years (SD, 13.4 years;
range, 19–80 years). All patients underwent complete pre-
operative proctologic examination, with flexible colonoscopy
performed according to age, risk factors for colorectal cancer,
and associated bowel symptoms. The clinical characteristics
of patients are reported in Table 1. Patients with symptoms of
obstructed defecation syndrome (ODS) who had an internal
rectal prolapse associated with second-degree rectocele (2–
4 cm) and a Wexner’s constipation score more than 15 did
not undergo SH but were eligible for the STARR procedure
[15].

Patients usually underwent a one-day surgical procedure,
with a preoperative self-administered rectal enema on the
evening before and the morning of the operation; no antibi-
otic prophylaxis was given. Each patient gave his/her written
informed consent and the study protocol was submitted to
the Ethic Committee approval.

Preoperative clinical data included (i) specific symptoms
of haemorrhoids such as pain (Visual Analogue Scale, VAS
= 0–10); (ii) bleeding; (iii) haemorrhoidal prolapse/swelling;
(iv) Wexner’s Constipation Scoring System (CSS = 0–30);
and (v) Goligher’s classification of haemorrhoids (III or IV
degree). Perioperative data included (i) operative time; (ii)
surgical team; (iii) intraoperative assessment of the extent
of internal rectal prolapse; (iv) associated procedures, such
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as excision of skin tags, excision of anal fissure, fistulo-
tomy/fistulectomy, etc.); (v) technical failures of the sta-
pler; (vi) specimen sizes (length, height, and volume); (vii)
early complications (within 7 days), such as spontaneous
or postdefecation anal pain, bleeding, urinary retention,
faecal impaction, faecal urgency, and haemorrhoidal throm-
bosis; (viii) inpatient stay (days), and (ix) early reoperations
(within 30 days) due to bleeding, haemorrhoidal throm-
bosis, dehiscence of the staple line, severe anal pain, or
abscess.

Clinical follow-up consisted of outpatient visits that were
scheduled at six and 12 months after the operation, as soon
as the complete healing was achieved. Residual prolapse was
defined as the reduction, without disappearance, of prolapsed
tissue (haemorrhoids and/or rectal prolapse) within six
months after the operation; recurrent disease was defined as
the reappearance of prolapsed tissue after a symptom-free
period of at least six months. Moreover, clinical follow-up
data included (i) postoperative complaints such as urgency,
itching, mucous discharge haemorrhoidal thrombosis, and
faecal incontinence (grade I: gas; grade II: liquid stool, grade
III: solid stool); (ii) late postoperative complications such as
local or systemic infections, anal fissures, anal fistula, recto-
vaginal fistula, residual skin tags, and anorectal stenosis; (iii)
associated symptoms of recurrent haemorrhoidal disease,
such as anal pain (spontaneous and/or postdefecation: VAS
= 0–10) or bleeding; (iv) grade of satisfaction (VAS = 0–10),
and (v) the CSS score (range: 0–30).

2.1. Surgical Details. The operation was always performed by
surgeons who were well trained in stapler-assisted transanal
surgery, having performed at least 50 SH and 30 STARR pro-
cedures. Patients usually underwent spinal anaesthesia and
were placed in a lithotomic position with a Trendelenburg’s
tilt. Controlled digital stretching was performed initially with
two fingers (index fingers) introduced carefully inside the
anus and performing moderate traction laterally (gradually
separating the two index fingers) and in an anteroposterior
direction with fingers stretched (taking care not to hook the
muscles of the pelvic floor). Then, the fingers were moved
in a circular motion around the anus to gently break the
inner sphincter fibres. Afterwards, two fingers on each hand
were inserted repeating the circular motion to increase anal
dilatation. Then, the lubricated circular anal dilator (CAD)
was inserted with an obturator, an integral part of the CPH34
HV kit (Frankenman International Limited, Hong Kong).
This was sutured to the perianal skin with four stitches. Once
the obturator was removed, an intraoperative assessment
of the rectal prolapse was accomplished in order to define
whether it involved more than half of the length of the
CAD. This parameter is clinically relevant because when the
internal rectal prolapse exceeds this limit it means that the
volume of the prolapse is higher than 14 cm3 and this is
highly predictive of a less than optimal prolapse resection
with a standard PPH device, whose volume of the casing is
17.4 cm3 [13]. A surgical anoscope was then inserted into the
lumen of the CAD and a 2–0 Prolene purse-string suture was
undertaken about 4 to 5 cm above the dentate line, to make
the suture line at the end of the procedure approximately

2 to 3 cm proximal to the dentate line. The head of the
circular stapler was introduced fully open proximal to the
purse-string, which was tied with a closing knot; the ends of
the suture were then pulled through the lateral holes of the
instrument.

When the “Parachute” technique was used instead of a
traditional Longo’s procedure (i.e., with the 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 placed proximally at the
same distance from the dentate line, as previously described.
The single suture threads were secured to each other in two
groups in order to allow them to be retrieved through the
lateral suture conduits positioned on the right and left side
of the circular stapler [16].

With both procedures, the ends of the sutures were fixed
externally using a clamp and a gentle digital pressure on
the sutures was maintained while tightening the stapler to
draw the prolapsed rectal wall into the stapler casing. Hence,
the stapler was fired in order to perform the prolapsectomy
and rectopexy, having completed all necessary check to
avoid rectovaginal fistula. Once the stapler was removed, the
integrity of the mucosal cylinder removed (doughnut) was
checked measuring into the operative room the specimen
measures (length, mm; height, mm, and volume, mL with a
graduated ampulla half filled with water) and then sent for
histological examination. Haemostatic stitches were placed
along the suture line in resorbable material (Vicryl 3–0)
when required, and their number was recorded into the
operative description. After prolonged observation to check
for haemostasis, an absorbable plug was placed into the anal
canal, thus concluding the intervention.

3. Results

Intraoperatively, 341 (79.3%) patients out of 430 had an inter-
nal rectal prolapse exceeding more than half of the length of
the CAD while 89 (20.7%) had a rectal prolapse within half
of the length of the CAD. A standard Longo’s procedure was
performed in the great majority of patients (𝑛 = 394; 91.6%)
while the “Parachute” technique was used in 36 patients
(8.4%). The latter technique was almost exclusively adopted
at the Colon-Proctology Unit, San Camillo Hospital, Rome.
The mean operative time was 26.1 (SD, 6.9; range, 15–60)
minutes. One technical failure of the device did occur (0.2%)
without any untoward effect as for the operation; only in a
minority of patients haemostatic stitches were required to
achieve complete haemostasis of the suture line, with a mean
number of 1.3 stitch/patient (SD, 1.7; range, 0–7). Associated
procedures were performed in 168 (39%) of patients, such as
skin tags excision (𝑛 = 73; 43.4%), anal fissure diathermy
(𝑛 = 53; 31.4%), condyloma excision (𝑛 = 17; 10.1%),
and fistulotomy/fistulectomy (𝑛 = 5; 3.0%). The mean in-
hospital stay was 1.6 days (SD 1; range, 1–4); it was prolonged
beyond one day in 20 patients (4.6%) due to mild bleeding
or postoperative pain, representing the more frequent early
postoperative complications (Table 2).

After stratification by the extent of the internal rectal
prolapse, themean volume of the doughnuts was significantly
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Table 2: Intra- and early postoperative findings (𝑁 = 430 patients).

𝑁 %
Operative time, minutes

Mean (SD) 26.1 (6.9)
Range 15–60

Prolapse involving more than half
of the length CAD

No 89 20.7
Yes 341 79.3

Type of Prolapsectomy
Traditional “stapled anopexy” 394 91.6
“Parachute” technique 36 8.4

Haemostatic stitches, 𝑛
Mean (SD) 1.3 (1.7)
Range 0–7

Technical failures of the device 1 0.2
Associate procedures, 𝑛 (%) 168 39.0

Skin tags excision 73 43.4
Anal fissure 53 31.4
Condiloma 17 10.2
Fistulotomy/fistulectomy 5 3.0
Miscellaneous 20 12.0

Hospital stay, days
Mean (SD) 1.6 (1.0)
Range 1–4

Early postoperative complications 62 14.4
Anal pain
(spontaneous/Postdefecation) 28 6.5

bleeding 12 2.8
Acute urinary retention 5 1.2
Urgency 14 3.3
Thrombosed haemorrhoids 1 0.2
Others 2 0.4

Reoperation (within 30 days) 2 0.4
SD: standard deviation.

higher (13.8mL; SD, 1.5) in the group of 341 patients with
an internal rectal prolapse exceeding more than half of
the length of the CAD than in the group of 89 patients
with smaller prolapse (8.9mL; SD, 0.7) (𝑃 value <0.05)
(Table 3).

As regards follow-up data at six months, residual haem-
orrhoidal disease occurred in eight out of 430 patients (1.8%),
with six of them (75%) having originally a large internal
rectal prolapse. Moreover, a high index of patient satisfaction
(VAS = 8.3; SD, 1.2) and a clinically relevant reduction of
the constipations scores (CSS = 6.0; SD, 2.6) were reported
(Table 4). Recurrent haemorrhoidal disease was detected at
12-month follow-up in five out of 254 patients (1.9%), with
all of them having originally a large internal rectal prolapse;
again, a high index of patient satisfaction (VAS = 8.9; SD, 0.9)

coupled with a persistent reduction of constipation scores
(CSS = 5.0; SD, 2.2) was observed (Table 5).

4. Discussion

SH represents an innovative surgical treatment of haemor-
rhoids not only for the technical details of the operation,
which avoids any wound in a very sensitive area such as the
anus andperianal skin, but also for its newpathophysiological
concept aimed at the correction of the internal rectal prolapse
thought to determine the sliding down of the haemorrhoids
from the anal canal. Actually, this operation simply “lifts”
the haemorrhoids back into their original anatomic site by
means of the circular excision of a variable volume of rectal
wall (mucosa-submucosa with contiguous muscular fibres);
this is accomplished with a circular stapler that allows both
the transverse transection of rectal tissue and the end-to-end
anastomosis at least 2-3 cm from the dentate line [17].

The advantages of SH over CH are confirmed by sound
clinical data with less postoperative pain, superior functional
recovery, and earlier return to normal activities, improved
patient satisfaction coupled with a significant improvement
of obstructed defecation symptoms. Unlikely, the risk of
residual/recurrent haemorrhoids is two- to threefold higher
after SH as compared to CH, with a rate up to 29.4% in
patients with large internal rectal prolapse [10, 12, 18].

For these reasons, STARR has been proposed as an alter-
native to SH in patients with large internal rectal prolapse,
that is, a prolapse exceeding half or more of the longitu-
dinal length of the CAD at the intraoperative assessment.
Clinical studies have confirmed the significant reduction of
residual/recurrent disease bymeans of the STARRprocedure;
noteworthy, the recurrence rate in the specific subset of
patients with a large internal rectal prolapse was reduced to
1.9–5.9% [12, 13, 19]. This improvement seems to be mainly
related to the wider extent of prolapse resection amenable
with the STARR procedure. Conversely, neither the details
of the operation per se nor the deeper rectal wall resection
accomplished with STARR may justify these results, also
because the historical distinction between SH and STARR
based on the thickness of the doughnuts (mucosal versus full-
thickness rectal wall resection) has lost much of its clinical
relevance as smooth muscle fibres can be found in 4% to 97%
of excised mucosal rings after SH [20].

So, there was primarily the need of new HV staplers,
such as the CPH34 HV, in order to guarantee higher volumes
of prolapse resection as compared to previously available
devices so as to avoid a double rectal resection. Actually,
CPH34 HV has an enlarged stapler housing volume with a
cylindrical shape that was obtained by lowering the internal
tissue stop and by thinning and strengthening the anvil shaft
of the stapler. These technological improvements, coupled
with smoothed angles at the edge of the tissue storing area,
allow for a better introduction of the prolapsed tissue within
the stapler casing that translates into a more efficient use
of the whole theoretically available stapler casing volume.
Moreover, the haemostatic properties of the stitches were
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Table 3: Specimenmeasures stratified by type of prolapsectomy (traditional Longo’s procedure or “Parachute” Technique) and extent of rectal
prolapsed.

Mean (SD) Range
Total patients (𝑛 = 430)

Length, mm 82.8 (11.3) 65–96
28–45
7–18

65–92
28–45
7–15

83–96
33–43
12–18

80–96
35–45
10–18

65–85
28–43
7–10

P = 0.09

P < 0.05

Height, mm 37.5 (4.3)
Volume, mL 12.7 (2.1)

Stapled Anopexy (𝑛 = 394)
Length, mm 82.5 (11.3)
Height, mm 37.4 (4.3)
Volume, mL 12.4 (2.1)

“Parachute” Technique (𝑛 = 36)
Length, mm 85.6 (5.2)
Height, mm 38.7 (2.3)
Volume, mL 15.1 (1.8)

Prolapse more than half of CAD (𝑛 = 341)
Length, mm 85.0 (5.6)
Height, mm 38.4 (3.9)
Volume, mL 13.8 (1.5)

Prolapse less than half of CAD (𝑛 = 89)
Length, mm 75.0 (16.3)
height, mm 34.7 (4.3)
Volume, mL 8.9 (0.7)

SD: Standard Deviation.

improved by using 32 circumferentiallymounted staples, thus
achieving a better control of bleeding at the suture line.

Following experimental testing that confirmed both
higher volumes of resection and less anastomotic bleeding,
a retrospective multicentric clinical study was performed in
order to verify the safety and the efficacy of CPH34 HV,
especially in terms of postoperative bleeding and extent of
prolapse resection [14]. As regards bleeding complications,
a minority of patients required only very few haemostatic
stitches (1.3/patient: range = 0–7) for the intraoperative con-
trol of anastomotic bleeding: mostly, a minor postoperative
bleeding that was well managed with conservative measures
occurred in 12 patients (2.8%) only, while this is usually
reported in almost 30% of patients, thus confirming themore
than satisfactory haemostatic properties of CPH34 HV [8].

Moreover, our follow-up data confirmed the effectiveness
of CPH34 HV as regards the adequacy of prolapse resection
as suggested not only by the high mean volume of the
doughnuts but, most of all, by the low rate of residual disease.
Actually, in a study population including 79.3% of patients
bearing a large internal rectal prolapse only eight out of 430
patients (1.8%) had persistence of haemorrhoidal prolapse
within six months after the operation, even better than
most of the previous clinical experiences with the STARR
procedure [12, 13, 19]. Similarly, the rate of haemorrhoidal
recurrence was very low (𝑛 = 5, 1.9%); the observation that
each patient with haemorrhoidal recurrence had originally
a large rectal prolapse would confirm the key role of the
extent of rectal prolapse as one of the most relevant risk

factors for haemorrhoidal recurrence, thus emphasizing the
need to perform a more than complete prolapse resection.
Overall, residual/recurrence haemorrhoids were reported in
less than 4% of patients, which means at least a five- to
sixfold reduction of postoperative haemorrhoidal prolapse
as compared to previous clinical experiences, especially in
patients with a large internal rectal prolapse (25–29.4%) [10,
12, 13]. Our favourable clinical findings are well explained
by the high mean volume of the doughnuts (12.7mL) that
was almost double as compared to those retrieved after
SH was performed with conventional devices (6-7mL) [16].
Worth noting, specimen volumes up to 18mL were observed
in patients with a large rectal prolapse, thus meaning that
approximately 72% of the maximum theoretical volume
(25 cm3) of the stapler casing of CPH34 HV is “really”
available for prolapse resection while with the traditional
PPH03-33 (17.4 cm3) no more than 40% of the casing can be
available for prolapse resection [13].

Finally, as regards another frequent early postoperative
complaint in patients undergoing SH, that is spontaneous
and/or postdefecation anal pain, this symptom was seldom
reported (6.5%) in our experience and, when occurring, it
was usually well controlled withmild analgesics with no need
of hospital readmission, which is reported approximately in
1.7% of patients [7, 21].This finding, coupled with the low rate
of faecal urgency (4.7%) as compared to previous experiences
(13.7%–25.1%), seems to be related to a frequently neglected
detail of the operation, namely, the “controlled digital stretch-
ing” prior to the insertion of the operating proctoscope [18,
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Table 4: Follow-up at six months in 430 patients.

𝑁 %
Residual disease (within six months)
Spontaneous pain score (VAS: 0–10)

Mean (SD) 1.6 (1.2)
Range 1–7

Pain at defecation (VAS: 0–10)
Mean (SD) 1.8 (1.2)
Range 1–7

Bleeding, 𝑛 (%) 6 1.4
Residual haemorrhoidal prolapse 8 1.8
Other symptoms/signs

Urgency 20 4.7
Pruritus 2 0.4
soiling 1 0.2
Incontinence 0 —
Anal stenosis 1 0.2
Anal fissure/abscess/fistula 0 —
Haemorrhoidal thrombosis 1 0.2
Residual skin tags 10 2.3

Patient satisfaction (VAS: 0–10)
Mean (SD) 8.3 (1.2)
Range 2–10

Constipation Scoring System
Mean (SD) 6.0 (2.6)
Range 0–14

SD: standard deviation.

22]. As a matter of fact, this preliminary manoeuvre aids
in reducing the high preoperative anal pressure which is
frequently reported in patients with haemorrhoidal disease
and that may impair the ability to satisfactorily evacuate the
rectum in the early postoperative period [23].

5. Conclusions

The interim analysis of this retrospectivemulticentric clinical
study in patients undergoing SH by means of CPH34 HV
for haemorrhoids, with a high prevalence of associated large
internal rectal prolapse, suggests that the higher volume of
the doughnuts well correlated with a clear-cut reduction of
both residual and recurrent haemorrhoidal prolapse, which
translated into a high index of patient satisfaction and clin-
ically relevant reduction of constipations scores. Moreover,
both intra- and early postoperative bleeding complications
were seldom reported, thanks to the haemostatic properties
of this new stapler device; complete follow-up data will define
further the safety and efficacy of this new stapler device.
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Table 5: Follow-up at 12 months in 254 patients.

𝑁 %
Recurrent disease (after six months)
Spontaneous pain score (VAS: 0–10)

Mean (SD) 1.3 (0.8)
Range 1–3

Pain at defecation (VAS: 0–10)
Mean (SD) 1.2 (0.4)
Range 1-2

Bleeding, 𝑛 (%) 1 0.4
Residual haemorrhoidal prolapse 5 1.9
Other symptoms/signs

Urgency 3 1.2
Pruritus 1 0.4
Soiling 1 0.4
Incontinence 0 —
Anal stenosis 0 —
Anal fissure/abscess/fistula 0 —
Haemorrhoidal thrombosis 1 0.4
Residual skin tags 12 4.7

Patient satisfaction (VAS: 0–10)
Mean (SD) 8.9 (0.9)
Range 6–10

Constipation Scoring System
Mean (SD) 5.0 (2.2)
Range 0–13

SD: standard deviation.

is related to the technological innovations suggested for the
development of CPH34 HV.
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