
Introduction

Irrespective of evaluation or application criteria
utilised, the rate of results considered as being favou-
rable after abdominoperineal resection (APR) and to-
tal anorectal reconstruction (TAR) by gracilis muscle
transposition ranges from 53% to 87% (Table 1) (1-
10). However, the evaluation of functional outcome as
reported in the literature is difficult because of the
great variety and heterogeneity of factors affecting
surgical and electrodynamic procedures, assessment
conditions and time and, above all, methods of eva-
luation, which usually consider continence as the sole
indicator of success.

In previous reports (8, 11) we expressed the opi-
nion that continence is the most important but not
the exclusive issue after TAR, since constipation is al-
so very frequent and may affect the quality of life.

In a recent article, the authors most experienced
in anal sphincter replacement (The Working Party on
Anal Sphincter Replacement - WPASR) (12) ack-
nowledged the importance of this issue and proposed
a combined incontinence and evacuation scoring sy-
stem, based on the consensus that “because ease of eva-
cuation has proven to be an important issue, particularly
after electrically stimulated skeletal muscle neosphincter for
congenital incontinence and total anal reconstruction, an
assessment of this function be incorporated into the scoring
system”. Thus, the WPASR worked out two indepen-
dent I-to-IV scales for incontinence and evacuation
items (Table 2).

After a short account of the pathophysiological
mechanisms which, after TAR, may lead to continen-
ce and evacuation, this lecture will explain how much
incontinence and constipation did affect functional
outcome in our patients.
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Pathophysiology of continence and evacuation after
TAR

Apart from stool consistency, which does not de-
pend on APR, decreased rectal capacity and com-
pliance, which might be improved by colonic pouch,
and anorectal angle, which is somehow restored by
graciloplasty, all physiological mechanisms which
maintain continence – related to both sensation and
motility – are lost after anorectal excision. The recon-
struction of a dynamic neosphincter apparatus by sin-
gle or double gracilis muscle transposition guarantees
in most patients a valid and effective basal tone. If
adequately trained, patients can also acquire, over ti-

me, voluntary contraction so that, in most cases, this
mechanism may contribute to continence, especially
when some rectal sensation is present.

The perception of rectal distension is a debated
question. While Abercrombie and Williams maintain
the complete sensory loss after total anorectal recon-
struction (13), the presence of another form of sensi-
tivity is reported by most authors: the distension of the
bowel might be felt as a feeling of fullness, and the
pressure on the gracilis muscle might be interpreted as
a call to stool (14). In any case, both rectoanal inhibi-
tory reflex and sampling mechanism are irreparably
lost after TAR. All this conditions a defective call to
stool. In addition, although sitting (or squatting) and

Table 1. Functional results after Total Anorectal Reconstruction (only series with ≥8 cases have been included)

Authors Pt. Type of Follow-up Good Evaluation methods
no. EMS (months) result (%) 

Simonsen et al. (1) 22 None 12-108 77 4-stage continence class.
Santoro et al. (2) 11 IEMS 2-32 73 3-stage continence class.
Seccia et al. (3) 42* IEMS 16-100 71 Modified Corman scale
Mander et al. (4) 8 CEMS ≥18 75 Not specified (Williams’?)
Geerdes et al. (5) 20 CEMS 1-60 53 Williams scale 
Cavina et al. (6) 26 CEMS 4-68 85 Williams scale 
Rosen et al. (7) 16 CEMS 3-53 68 Williams scale
Violi et al. (8) 8 I+CEMS 1-48 87 Jorge & Wexner scale
Rouanet et al. (9) 9 CEMS 14-50 66-75 Adverse events number
Rullier et al. (10) 12 CEMS 3-48 58 Williams scale

IEMS: Intermittent, temporary, external-source EMS
CEMS: Continuous EMS (Implantable Pulse Generator)
*: Ten patients with CEMS are included in the series of Cavina,’98

Table 2. Original WPASR incontinence and evacuation scoring system for sphincter replacement patients

Incontinence Scoring System
Frequency Incontinence for gas or minor staining Incontinence for liquid or solid stool

Never I I
<1/week II II
≥1/week to <1/day II III
≥1/day II IV

Evacuation Scoring System
Frequency Incomplete or failed evacuation Strain >30 minutes Enemas, irrigation or digital evacuation

Never I I I
<1/week II II II
≥1/week to <1/day III III III
≥1/day IV IV IV
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straining give rise to a normally increased intra-abdo-
minal pressure, neosphinter relaxation after switching
off the stimulator may be inadequate. As an overall re-
sult, while some patients may also achieve an optimal
evacuation ability, most complain of constipation, and
evacuation has to be managed through enemas, albeit
with differences as regards quantity and frequency.

Methods

Although we first evaluated our patients by the
continence grading scale of Jorge and Wexner (15), we
wondered right from the start of our experience
whether a different system, more specific for TAR,
might allow for a better description of the functional
outcome after this type of graciloplasty. Thus, in re-
cent years, we set up and used a different method for
functional assessment, which resulted from an adapta-
tion of the WPASR scoring system and which also
took into account, besides continence, other more spe-
cific items regarding evacuation (16). In particular:

1. All incontinence+evacuation items of the
WPASR system were included in a single form.

2. The form was submitted to 12 patients who
had undergone TAR.

3. Each patient assigned a rating to each
item↔frequency cell so as to obtain 100 as the
maximum value.

4. The mean values of each cell were divided by 5
and rounded off so as to obtain a 0-20 scoring
scale (patient rated scoring).

5. The patient rating was corrected by the authors
using previously defined criteria (patient-rated
surgeon-corrected scale), which preserved an
objective severity rating of incontinence items
but did not change the overall patient rating
and, in particular, the partition between incon-
tinence and evacuation overall scores (14 and 6
points respectively).

Eighty-one diary-based evaluations of functional
results in 16 patients who underwent APR+TAR from
1994 to 2001 (prominent post-surgical steps and
yearly controls up to 8 years) have been thereby asses-
sed (or re-assessed) by the new scale (Table 3). The
correlation between incontinence and evacuation sco-
res was calculated (Spearman rank correlation coeffi-
cient), as well as the relative weight of the scores within
each item groups, in the overall series and according to
different postoperative times: soon after stoma closure
(short-term assessments), at 1-3 years (mean-term as-
sessments), at 4-8 years (long-term assessments).

Table 3. Patient-rated and surgeon-corrected scoring and grading scale for functional result evaluation after TAR (modified WPA-
SR scoring system)

Never Seldom Often Always
<1/week ≥1/w.-<1/d. ≥1/day

INCONTINENCE ITEMS

Incontinence for liquid or solid stool
Incontinence for solid stool 0 3 4 5
Incontinence for liquid stool 0 2 3 4

Incontinence for gas or minor staining
Incontinence for gas 0 1 2 3
Minor staining 0 0 1 2

EVACUATION ITEMS

Strain >30 min 0 0 1 2
Incomplete or failed evacuation 0 0 1 2
Enemas, irrigation, digital evacuation 0 0 1 2

The total score is determined by adding points from the above items.
Final grading into five categories:
Very good (1-4); Good (5-8); Fair (9-12); Poor (13-16); Very Poor (17-20)
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Results

The distribution of the 81 assessments according
to incontinence and evacuation scores is reported in
Figure 1. The Spearman rank correlation coefficient in
the overall series was -0.128. In the three different po-
stoperative time assessments it was: 0.468 (short
term), -0.036 (mean term) and -0.69 (long term).

The mean incontinence score was 4.32; the mean
evacuation score was 2.98. The absolute incontinence
rate (% of the maximum overall scoring) was 21.6; the
absolute evacuation rate (% of the maximum overall
scoring) was 14.9. The relative incontinence rate (% of
the maximum incontinence scoring) was 30.8; the re-
lative evacuation rate (% of the maximum evacuation
scoring) was 49.6.

According to postoperative time, in the short-
term assessments the relative incontinence rate was
44.3 (absolute rate: 31) and the relative evacuation ra-
te was 53.3 (absolute rate: 16). In the mean-term as-
sessments the relative incontinence rate was 30.2 (ab-
solute rate: 21.1) and the relative evacuation rate was
52.3 (absolute rate: 15.7). In the long-term asses-

sments the relative incontinence rate was 21.7 (abso-
lute rate: 15.2); the relative evacuation rate was 43.8
(absolute rate: 13.1) 

Discussion and Conclusions

Although some correlation occurred at the early
assessments, recorded soon after stoma closure, incon-
tinence and constipation proved, on the whole, to be
independent variables. Incontinence was considered,
by our patients, as more disabling than evacuation.
However, constipation occurred more frequently than
incontinence.

Incontinence was more frequent in the early pha-
ses and improved in the long-term assessments. In ef-
fect, some of the pathophysiological factors which can
condition incontinence after TAR (in particular, rectal
capacity and compliance, and sphincter apparatus to-
ne) may improve or be improved over time (halved in-
continence scores in our series). In contrast, constipa-
tion did not substantially change and, in effect, apart
from possible neosphincter stenosis – not considered in
this study – which can be corrected by surgery, none of
the pathophysiological factors which can condition
constipation after TAR (in particular, rectoanal inhibi-
tory reflex and sampling mechanism loss) may impro-
ve or be improved over time (unchanged evacuation
scores in our series).The perception of rectal distension
might improve over time, thereby improving both con-
tinence and evacuation, although the items used in our
system do not include evaluation of rectal sensation.

Reluctance to adopt TAR and the critical attitude
towards this procedure originate from criteria for func-
tional outcome assessment which do not describe the
true pathophysiological conditions and their variations
over time. Profound consideration and revision of the-
se criteria are therefore necessary before final judge-
ment on total anorectal reconstruction can be made.
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