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Introduction

The incidence of rectal cancer continues to rise,
especially in Western countries where it is the sec-
ond most common cause of death from cancer in
both men and women.

In spite of primary prevention programs rectal
cancer is rarely diagnosed in an early stage.

Currently surgical resection in a multidiscipli-
nary setting is still the main method of treating this
disease and the only one that offers patients a chance
of a cure. In cases of locoregional spread or systemic
disease neoadjuvant and/or adjuvant therapy (ra-
diochemotherapy) can consolidate and improve the

results of oncologically correct surgery. The impor-
tant modifications and innovations made in rectal
cancer surgery over the past thirty years have made
possible greater oncological radicality and more fre-
quent sparing of the anal sphincter, even in patients
with distal rectal tumors. 

The preservation of continence and the defini-
tion of the adequacy of rectal and TME represent
two of the formidable challenges in rectal surgery
during the last 30 years. The functional results after
complete rectal excision depend on the segment of
colon used for reconstruction of colonic continuity
and the form, the volume and the functional propri-
eties of the “neorectum”.

Performing a straight coloanal anastomosis for
restoring the bowel continuity may be complicated
by “anterior resection syndrome (ARS)” character-
ized by increase in defecatory frequency, urgency,
and incontinence (1-3). This syndrome results from
loss of rectal reservoir.
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Z’graggen K developed a very small pouch, the
Transverse Coloplasty Pouch (TCP), initially tested
for its safety and early outcome in the animal model
where it was compared with the standard operations
like straight coloanal anastomosis and Colonic J
Pouch (CJP) (4-10). 

With the establishment of safety and excellent
early results in animal model, the technique of TCP
anastomosis was adapted in humans. It is claimed
that this small volume reservoir, similar to pyloro-
plasty or strictureplasty, gives an improvement in
early functional outcome and a decrease in late evac-
uation problems. The TCP is technically simpler
than J Pouch and can be performed in presence of
short or thick mesocolon or narrow male pelvis. Be-
sides, TCP is more physiological and is in conform-
ity with peristalsis at the time of defecation (11, 12).

In accord to the original Z’graggen’s technique,
we performed a smaller pouch since we believe that
the functional principle of the coloplasty (Modified
Transverse Coloplasty Pouch, MTCP) is not only
the creation of a neorectum but, more importantly,
the interruption of the peristaltic waves when the
muscle layers are cut and of the intrinsic nervous
plexus due to the colotomy. Our study indicates that
the smaller capacity of this pouch is sufficient to al-
low normal defecation. Compared to both a tradi-
tional TCP, the functional results were better in our
novel colon pouch.

Patients and methods

From January 2007 to December 2016, in the De-
partment of Surgical Sciences at the “Umberto I”
Polyclinic of the “Sapienza” University in Rome, Italy,
136 patients with extraperitoneal rectal cancer were
operated on by the same surgeon. ere were 84 men
and 52 women, with an average age of 62 years (range
32-39 years). e average distance of the tumor from
the dentate line was 5.6 cm (range 2-12 cm).

Our clinical staging protocol included a digital
rectal examination, pancolonoscopy with biopsy,
full-body computed tomography (CT) scan, mag-
netic resonance imaging (MRI) of the pelvis, ab-
dominal ultrasound, chest X-ray, levels of tumor
markers (CEA, CA 19-9) and, for tumors of the
middle-lower third of the rectum, transrectal ultra-
sound. Preoperatively evacuation and sphincter
function were evaluated using anorectal manometry
and a standardized questionnaire containing ques-
tions about frequency of evacuation, defecation ur-
gency (inability to postpone evacuation for more

than 15 minutes), ability to distinguish between gas
and feces, and continence/incontinence of solid/liq-
uid stool and gas.

Patients received antibiotic prophylaxis the day
before surgery (Metronidazole 500 mg, 1 every 8
hours) and mechanical bowel preparation (Macro-
gel, four 70 g sachets). 

TME was performed in all cases, using Heald’s
technique, the autonomic innervation of the pelvis
was spared and since all procedures were performed
by the same surgeon uniformity of surgical tech-
nique was guaranteed.

All patients underwent surgery, coloanal anasto-
mosis was performed and a colonic reservoir was
fashioned proximally to the anastomosis, using
MTCP.

Our follow-up protocol included functional out-
come evaluation was done at 7th day, 2nd month,
and 6th month focusing on the following points:
frequency of bowel movements per 24 hours; noc-
turnal bowel movements; ability to defer defecation
for more than 30 minutes; composite incontinence
score; ability to evacuate bowel within 15 minutes;
sensation of incomplete evacuation.

Surgical technique MTCP
All patients underwent a standard low anterior

resection with TME.
Descending colon after proper mobilization was

used to make anastomosis in all patients. Articulat-
ing linear stapler was applied to anorectal junction
to remove rectum and specimen. 

After inserting the anvil of the circular stapler in-
to the colon stump and fixing it in place with a
purse-string suture (1-0 prolene), a longitudinal in-
cision in the serosa was made with an electric scalpel
starting at 3 cm above the edge of the anvil, between
two taenia on the antimesenteric aspect of the colon
and continuing proximally for 5 cm (Figure 1).
Then 2 absorbable stitches were placed on each side
of the central part of the incision and the ends of
each of the stitches were held by mosquito forceps.
Upward and lateral traction was applied and the
colotomy was completed along the incision in the
serosa (Figure 2). Four Allis forceps were used to ap-
proximate the edges of the incision transversely. The
colotomy was sutured transversely using a 60 mm
linear stapler. In this way a small colonic reservoir
was fashioned immediately distal to the anastomosis
(Figures 3, 4).

The head of the circular stapler was introduced
into anal canal and engaged with anvil. The stapler
was fired to make the final anastomosis.
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Results

The data of patients and tumors are shown in
Table 1. 

All patients (136 - M/F 84/52) underwent ante-
rior rectal resection (TME) with MTCP.

Frequency of bowel movements per 24 hours in
the studied patients compared at 7th POD, 2
months, and 6 months is shown in Table 2. Since
the first post-operative weeks there is an encourag-
ing reduction of the frequency of bowel movements.

The nocturnal bowel movements are shown in
Table 3.

The ability to defer defecation for more than 30
minutes showed significantly results at 7th POD, 2
months, and 6 months as detailed in Table 4.

Table 5 shows results of the composite inconti-
nence score until 6th month.

Discussion and conclusions

As a result of the introduction of TME and the
reduction of distal surgical margin width larger
numbers of restorative procedures are performed
that involve progressively more extensive rectal re-
section and even complete exeresis of the rectum in
cases of intersphincteric resections, and, therefore,
anastomoses that are often located in the last 2 cm
of the rectum/anal canal (16-25). At this level, in
most patients direct recanalization is associated with
various continence problems (the anterior resection
syndrome) such as more frequent defecation, defeca-
tion urgency, and episodes of minor incontinence
which have a negative influence on quality of life al-
though they usually resolve within one year after the
procedure. This syndrome resulting from loss of rec-
tal reservoir may affect up to 90% of patients with
straight coloanal anastomosis and may worsen the
quality of life in about 39% of patients (8-10).

Figure 1 - Longitudinal incision starting at 3 cm above the edge of the
anvil between two taenia on the antimesenteric side continuing proxi-
mally for 5 cm.

Figure 2 - Two absorbable stitches are placed on each side of the cen-
tral part of incision and subsequently colotomy is completed.

Riv. Chirurgia 3b.qxp_.  30/01/18  16:16  Pagina 287

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li



288

G. Grimaldi et al.

Construction of a “neorectal” reservoir has been
shown to be effective in reducing the frequency and
duration of these incontinence problems. Two types
of pouch have been developed; one formed from a
loop of the colon bent in a J shape (J-pouch) which
is connected to the anal canal in a latero-terminal

anastomosis, and another made in a transverse colo-
plasty (TCP) just proximal to a termino-terminal
anastomosis (11, 12).  However, 10% to 30% of pa-

Figure 3 - Colotomy is sutured using a 60 mm linear stapler. Figure 4 - Full colotomy suture: a small colonic reservoir will be
found immediately distal to the anastomosis.

TABLE 1 - CHARACTERISTICS OF PATIENTS AND
NEOPLASIAE.

N of patients                                                             136

Sex (M/F)                                                              84/52

Average age, years (range)                                      62 (32-88)

Distance of tumor from dentate line, cm (range)    5,6 (2-12)

Dukes stage of tumor, number of pts. (%):            

A                           43 (31,6%)

B                           30 (22,1%)

C                           63 (46,3%)

TABLE 2 - FREQUENCY OF BOWEL MOVEMENTS PER
24 HOURS.

                                   N                               %

7th day                                                        

≤ 2                       120                           88,2

> 2                       16                             11,8

2nd month                                                   

≤ 2                       85                             62,5

> 2                       51                             37,5

6th month                                                   

≤ 2                       112                           82,3

> 2                       24                             17,7
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tients CJP may experience some late evacuation
problems with incomplete defaecation that needs
the daily use of laxatives, enemas and suppositories
(13). But even then late evacuation problems re-
mained in 10% of patients. The TCP had been pro-
posed to overcome these limitations. Z’graggen et al.
in their study confirmed the safety of TCP for re-
construction after sphincter saving rectal resection
(11, 12). Their study showed a favorable early func-
tional outcome following TCP with avoidance of
late evacuation problems seen with colon pouch. 

The method of pouch construction that we pre-
fer, and which we have used since 2004, involves
fashioning a 5 cm stapled coloplasty (MTCP) imme-
diately proximal to the cut edge of the descending
colon, and a distal termino-terminal transutural col-
orectal anastomosis, or a handsewn coloanal anasto-
mosis in cases in which, in order to obtain an ade-
quate distal margin, the anal canal is resected at the
dentate line (26-28).

In contrast to the original technique, we perform
a stapled coloplasty only 5 cm long (not 8-10 cm),
and thus create a smaller pouch since we believe that
the functional principle of the coloplasty is not only
the creation of a “new” ampulla but, more impor-
tantly, the interruption of the peristaltic waves due
to cutting of muscle layers and of the intrinsic nerv-
ous plexus due to the colotomy (6, 7, 11, 12). 

According to the literature relevant to the TCP,
in particular in the study of Huttner et al., the
MTCP reduced the number of bowel movements
per 24h ≤ 2 more than 60% of the patients since
first postoperative days until 82,3% to 6 months
(29). 

In our study on the MTCP, the results to ability
to evacuate bowel within 15 minutes is similar to da-
ta reported by Parray et al. (30). MTCP an excellent
choice to avoid late evacuation problems seen with
CJP.

A relevant data in our study is the composite in-
continence scoring (CIS). At 2 months, 80% of pa-
tients had nil CIS whereas at 6 months, all patients
had nil score. 

In conclusion, MTCP, can be used for obese pa-
tients with a short and thick mesocolon or a narrow
and deep pelvis, is not associated with longer opera-
tive times or additional complications, and provides
good functional results with resolution of the symp-
toms of anterior resection syndrome as early as 2
months postoperatively, thus improving patients’
quality of life. Summarizing our results, patients
with Modified Transverse Coloplasty Pouch
(MTCP) compared to patients with a Colonic J

TABLE 3 - NOCTURNAL BOWEL MOVEMENTS.

                                                  N                %

7th day                                     74               54,4

2nd month                                 48               35,3

6th month                                 0                 0

TABLE 4 - ABILITY TO DEFER DEFECATION FOR > 30
MINUTES.

                                                  N                %

7th day                                                        
Never                               70               51,4
Sometimes                       59               43,4
Often                               7                 5,2
Always                             0                 0

2nd month                                                   
Never                               0                 0
Sometimes                       45               33
Often                               68               50
Always                             23               17

6th month                                                   
Never                               0                 0
Sometimes                       0                 0
Often                               50               36,7
Always                             80               63,3

TABLE 5 - COMPOSITE INCONTINENCE SCORE. 

                                                  N                %

7th day                                                        
Nil                                   7                 5,1
Mild                                101             74,3
Moderate                         28               20,6
Severe                              0                 0

2nd month                                                   
Nil                                   109             80
Mild                                23               17
Moderate                         4                 3
Severe                              0                 0

6th month                                                   
Nil                                   136             100
Mild                                0                 0
Moderate                         0                 0
Severe                              0                 0
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Pouch (CJP) and traditional Transverse Coloplasty
Pouch (TCP) had better functional results and qual-
ity of life.
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