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Abstract Background: When treating
a complete rectal prolapse, the most
important objective is elimination of
the prolapse. In addition, restoration
of sufficient anorectal continence is
extremely important for the patients.
We examined the value of posterior
levator repair with respect to stabiliza-
tion of the pelvic floor and to im-
provement in anorectal incontinence.
Methods: In patients with disabling
anorectal incontinence, a posterior le-
vatorplasty can be concomitantly per-
formed during operative removal of
the prolapse. To facilitate evaluation
of the operative results, we imple-
mented a scoring system to judge the
patients’ subjective symptoms of in-
continence; in addition, we performed
manometric measurements of resting
and squeezing pressures of the anal
sphincter to objectify the anorectal in-
continence. Results: From 1991 to
1997, 84 patients (mean age
65±10 years, 38–91 years; 79 women,
5 men) with complete rectal prolapse
and severe incontinence were opera-
tively treated; corresponding follow-
ups were done. The following proce-
dures were performed: Frykmann-
Goldberg, 28 patients; Wells, 18 pa-
tients; Ripstein, 22 patients; and peri-
neal proctectomy, 16 patients. Inconti-
nence for liquid and solid stools was
present in all of these patients. Posteri-
or levatorplasty was implemented in
38 patients, and in this group we
found significantly better postopera-
tive results, both clinically and in the

manometric measurements. Conti-
nence was improved by 84% in the
group with levatorplasty, but improve-
ment was only 67% in the other group
(P<0.05). The incontinence score de-
creased significantly in the group with
levatorplasty (preoperative 16.4±3.1,
postoperative 9.3±4.5, P<0.05, vs the
other group with preoperative
15.6±4.2, postoperative 11.5±5.1).
Manometric observations in the group
with levatorplasty demonstrated 55%
improvement in resting pressure (pre-
operative 29±17 cm H2O, postopera-
tive 45±21 cm H2O, P<0.05) and
40% improvement in squeezing pres-
sure (preoperative 61±25 cm H2O,
postoperative 85±31 cm H2O,
P<0.05). In the group without levator-
plasty, resting and squeezing pressure
improved only by 20% (resting pres-
sure: preoperative 32±16 cm H2O,
postoperative 38±18 cm H2O; squeez-
ing pressure: preoperative 64±29 cm
H2O, postoperative 75±26 cm H2O).
Conclusions: Posterior levatorplasty is
an easy and efficient operative proce-
dure which facilitates an improvement
in anorectal continence. There are no
apparent disadvantages. For this rea-
son, levatorplasty can be part of oper-
ative procedures implemented in the
treatment of a complete rectal pro-
lapse accompanied by disabling ano-
rectal incontinence.
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Introduction

Rectal prolapse is a disease entity which generally oc-
curs in the older population, most often in women
60–80 years of age. As a rule, it is accompanied by se-
vere anorectal incontinence, and obstipation also occurs
quite often. Pathological mechanisms leading to the dis-
ease are not yet fully understood. Numerous operative
methods and variations thereon have been developed.
Until now, no method has been proven optimal.

Safety from recurrence is the most important criterion
when treating a rectal prolapse. The rate of recurrence
for all currently implemented procedures is under 10%.
However, patients are most satisfied when their conti-
nence has also been sufficiently restored, and this objec-
tive has not been well realized. There are very few refer-
ences in the literature that deal with incontinence chang-
es after implementation of a levatorplasty [4, 13, 14, 15,
16]. Without exception, all of these authors report posi-
tive results. Until now, prospective randomized studies
have not yet been performed.

In this study, we examined the value of posterior leva-
tor repair in the treatment of complete rectal prolapse. To
judge procedural efficiency, the following questions
should be asked:

1. Does continence change when utilizing only recto-
pexy?

2. Is continence different in patients who underwent dor-
sal levatorplasty when compared with patients with
no levatorplasty?

3. Do sphincter pressure values correlate with the opera-
tive procedure?

4. May we expect certain disadvantages when we per-
form a supplemental levatorplasty?

Patients and methods

For patients with rectal prolapse accompanied by incontinence for
liquid or solid stool, we have included levatorplasty in our opera-
tive decision making since 1991. The decision to perform levator-
plasty was made depending on the operative situs and preoperative
functional findings, which included subjective symptoms of the
patients, clinical impression of the sphincter muscle and pelvic
floor, and objective manometric values. Primarily due to our lack
of experience with modality related to this treatment, we were
very conservative and cautious in not implementing levatorplasty
too often during the first few years. Positive results motivated us
to implement this treatment more often in later years. This devel-
opment has made it possible for us to recruit comparable patient
populations with and without levatorplasty, both within the same
framework of general study conditions.

In this study, we enrolled 84 patients (5 men and 79 women)
with complete rectal prolapse and severe incontinence. The opera-
tion procedures were performed between 1991 and 1997. Postop-
erative control examinations were carried out for at least 2 years.
Follow-up examinations with respect to clinical and functional re-
sults were conducted. All of these patients were incontinent for
liquid and solid stool. Mean age was 65±10 years (38–91 years of

age). Frykmann-Goldberg procedure [1] was implemented in 28
patients, Ripstein procedure [2] in 22 patients, Wells procedure [3]
in 18 patients, and perineal resection [4] in 16 patients. Posterior
levator repair was done in 38 patients. The postoperative follow-
up period averaged 3.8 years (2–7 years).

After orthograde cleansing, the operation was performed in li-
thotomy position on the following day. Prophylactic antibiotics
were used. The various operative techniques which were imple-
mented are well known [1, 2, 3, 4]. Laparotomy was performed
using a left pararectal incision.

Wells procedure

We mobilized the rectum circumferentially down to the pelvic
floor, taking care to not damage the pelvic nerves. The rectum was
lifted upward and an Ivalon sponge was fixed to the fascia in the
concavity of the sacrum. The rectum was laid on fixed mesh
which was wrapped around the bowel and trimmed so the anterior
aspect of the rectum was left clear to avoid stenosis. The Ivalon
sponge was fixed to both sides of the bowel with a row of Vicryl
sutures, while the rectum was being drawn upward. Transverse
closure of the longitudinal peritoneum pararectal incision scaled
down the Douglas-Pouch; the implant was then in an extraperito-
neal location, i.e., covered with visceral peritoneum. Two drains
were placed at the lowest point of the pelvis.

Ripstein procedure

The peritoneum lateral to the rectum was incised bilaterally. The
rectum was mobilized posteriorly from the sacrum. Care was tak-
en to maintain lateral ligaments in the lower half. A 4-cm wide 
T-shaped band of Teflon mesh was placed around the rectum; the
free ends were sutured to the presacral fascia approximately
3–4 cm below the sacral promontory. The sling should be suffi-
ciently loose to allow one finger to be inserted alongside the rec-
tum. The edges of the band were sutured to the rectum. The anteri-
or tab of the Teflon mesh was sutured to the seromuscular layer of
the anterior rectal wall below the peritoneal reflection. Finally, af-
ter peritoneal closure, the implant was in an extraperitoneal loca-
tion and the lower pelvis was drained as described above.

Frykmann-Goldberg procedure

The rectum was mobilized posteriorly down to the coccyx and ele-
vated, after which the rectum was attached to the periosteum of the
sacral promontory with nonabsorbable suture material [1]. The ex-
cess peritoneum in the deep rectouterine or rectovesical pouch was
resected and the peritoneal floor was sutured higher up. The redun-
dant left colon was resected and anastomosis was performed with
open technique at the site conveniently craniad to the promontory.

Perineal procedure

Prolapsed rectal segment was removed approximately 1.5–2 cm
above the dentate line, taking care to not traumatize the sphincter
system. Mobilization of the intestinal segment to be removed was
performed close to the intestinal wall in order to protect neurogen-
ic pelvic-floor structures. The length of the mobilized segment
was chosen to enable tension-free anastomosis. It was sutured per-
ineally with 0-Vicryl, using interrupted sutures.

Levator repair

If disabling anorectal incontinence was preoperatively present, we
carried out a posterior levator repair. After locating both muscle
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divisions, they were adapted using 3–4 nonresorbable sutures to
facilitate a narrowing of the hiatus.

We gathered data with respect to incontinence, which included
subjective patient symptoms as well as objective manometric mea-
surements. The patient questionnaire was standardized using an
incontinence score (Table 1). Manometry was performed with a
Microtransducer from Dantec (DISA system, type 21 K 61 Dan-
tec, Dantec Elektronik Medicinsk, 2740 Skovlunde, Denmark).
The microtransducer measures only one pressure. Each patient
was measured two to three times, both on the left and right side of
the anal canal. Mean values of the maximum anal resting and
squeezing pressures were determined by means of manometry.
The data were prospectively gathered by using documentation pro-
tocol. The clinical controls of the above-mentioned patients were
carried out more than 2 years postoperatively.

Biometrics

Statistical evaluations were done using the student’s t-test, with
the χ2 test evaluated at P<0.05. Mean and standard deviations are
present.

Results

Subjective symptoms of incontinence

Of the patient group in which levatorplasty was per-
formed, continence improvement was found in 32 of 38
patients (84%). Of the patient group in which we did not
perform levatorplasty, 31 of 46 patients (67%) felt that
their symptoms had improved (Table 2). The difference
between the groups was statistically significant (P=0.03).

In the patient population which was preoperatively in-
continent for solid stools, we found an improvement in
the continence levels in both subgroups. The patients
with an additional levatorplasty faired slightly better (in-
continence improvement: 89.5% with levatorplasty vs
82.5% without levatorplasty). However, if you compare
these statistics to patients who were incontinent for liq-
uid stools, incontinence improvement was very signifi-
cant (improvement of 79% with levatorplasty vs 52%
without levatorplasty).

Incontinence score

Improved continence was found in both groups. In the
group without levatorplasty, improvement was not sig-
nificant; the incontinence score decreased from 15.6±4.2

to 11.5±5.1. In the group where a supplemental levator-
plasty was performed, significant benefits were demon-
strated (P=0.0025); the incontinence score decreased
from 16.4±3.1 to 9.3±4.5.

Manometrics

Manometric values demonstrate that, as a whole, the
resting and squeezing pressures improve (Fig. 1). When
differentiating the groups, one sees a clear advantage for

Table 1 Incontinence score
(0–20) Never Seldom Occasionally Often Always

Incontinence for solid stool 0 1 2 3 4
Incontinence for liquid stool 0 1 2 3 4
Incontinence for flatus 0 1 2 3 4
Soiling 0 1 2 3 4
Using pads 0 1 2 3 4

Table 2 Pre- and postoperative continence in patients with a com-
plete rectal prolapse according to the operative procedure chosen

Improved continence
(%) (n)

Incontinence for solid stools (n=42)
With levatorplasty (n=19) 89% (17)
Without levatorplasty (n=23) 82% (19)

Incontinence for liquid stools (n=42)
With levatorplasty (n=19) 79% (15)
Without levatorplasty (n=23) 52% (12)

All patients (n=84)
With levatorplasty (n=38) 84% (32)
Without levatorplasty (n=46) 67% (31)

Fig. 1 Comparison of pre- and postoperative tonometric values
(in cm H2O). Seldom less than 1× per month, Occasionally less
than 1× per week but more often than 1× per month, Often less
than 1× per day but more often than 1× per week, Always more
than once a day



patients in the levatorplasty group. Resting pressure in
this group improved up to 55% (significant, P=0.00014),
from 29±17 cm H2O to 45±21 cm H2O; for the group
without levatorplasty, the corresponding values were
32±16 cm H2O to 38±18 cm H2O (not significant).

Squeezing pressure in the group with levatorplasty
improved up to 40% (significant, P=0.0004), from
61±25 cm H2O to 85±31 cm H2O; in the other 
group, the corresponding values were: 64±29 cm H2O to
75±26 cm H2O (not significant).

Discussion

The most important objective when operatively treating
a complete rectal prolapse is the effective removal of the
prolapsed rectal tissue. Good results with rates of recur-
rence below 5% in abdominal procedures and below
10% in perineal procedures can be attained [1, 2, 3, 4, 5,
6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16]. Incontinence, which
generally is also present, is only moderately improved, if
at all, independent of the type of operative procedure im-
plemented; this leads to patient dissatisfaction. In medi-
cal literature, reference is sometimes made to clinical
successes attained when implementing a procedure in
which levatorplasty was concomitantly performed with
removal of the rectal prolapse. Williams et al. [14] report
convincingly on the success of levatorplasty. Of 11 pa-
tients, 10 had postoperative clinical improvement in their
continence. Prasad [4], Ramanujam [13], Deen [15], and
Agachan [16] also report better improvements in conti-
nence when combining a levatorplasty with prolapse re-
moval.

Overextension and stretching of the M. puborectalis
and M. pubococcygeus lead to an abnormally wide hia-
tus, which is also displaced caudally. A posterior levator
repair narrows the hiatus and partially raises the pelvic
floor. This should raise tension in the muscular anal ring
with concomitant increases in resting and squeezing
pressures and achieve a functional extension of the anal
canal with expansion of the anal high-pressure zone. Ex-
aminations with a vector manometer, which we do not
perform at our institution, would be very helpful in
judgement of the results. Long-term effects of supple-
mentarily performed levatorplasty for the treatment of a
complete rectal prolapse have been evaluated using pa-
tient interrogation concerning their symptoms, determi-
nation of incontinence scores, and objective manometric
data. In this study, we were able to demonstrate that not
only does levatorplasty positively influence both the
resting and squeezing pressures of the sphincter system,
but also that these improvements in pressure become
clinically relevant for patients. In the group with levator-
plasty, 84% of the patients felt their continence had im-
proved. By comparison, only 67% of the patients without
levatorplasty had the same subjective improvement. The

incontinence score we utilized in this study emphasizes
the positive effect of a levatorplasty; one can see that the
score of this group is significantly better. Our manomet-
ric data also demonstrate a significant advantage for pa-
tients with levatorplasty: resting sphincter muscle tone
increases by 55%, squeezing muscle tone increases by
40%. As there are very few studies in this area, we can-
not compare our data.

Levatorplasty, either as an abdominal or perineal pro-
cedure, appears to have long-term positive influence on
patient continence. We found no operative or functional
disadvantages when performing this procedure adjunc-
tively in the treatment of a complete rectal prolapse.
Nonetheless, it should be realized that this patient group
has extreme pelvic floor deficits, which may be im-
proved but never normalized.

Conclusion

Answers to the questions

When operatively treating a complete rectal prolapse,
rectopexy or perineal resection of the prolapsed rectal
segment will bring about an improvement in the conti-
nence of patients.

A pronounced improvement in patient continence was
found when a supplementary levatorplasty was per-
formed. In the evaluation of patient continence, imple-
menting an incontinence score, statistically better results
were found in the group with levatorplasty.

Resting and squeezing sphincter pressures increased
postoperatively in both groups. A 55% improvement in
resting pressure and a 40% improvement in squeezing
pressure demonstrate the significant advantage for pa-
tients who had a supplemental levatorplasty done. The
procedure was not detrimental in any way; there was no
development of severe narrowing of the hiatus with sub-
sequent constipation or evacuation problems, and there
were no supplementary technical problems operatively.

On the basis of our positive experiences when per-
forming levatorplasty during removal of the rectal pro-
lapse, we have broadened our indication for this com-
bined procedure. The indication is independent of the
operative procedure, be it Wells’, Ripstein’s, Fryck-
mann-Goldberg’s, or a perineal resection.

Further prospective randomized studies dealing with
this treatment modality should be carried out.
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