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Abstract

Objective Avulsion seems to be associated
with recurrence of pelvic organ prolapse (POP)
following surgery. The overall prevalence of
levator ani avulsion in female gender after
vaginal delivery is 13-36% at the ultrasound
examination (US) and 20% at MRI.
Relationship between avulsion of levator ani
muscle (LAM) and prolapse of pelvic floor
organs is well established in literature, even if
there are few studies in the current literature
that investigate the relationship between LAM
avulsion and risk of POP recurrence after
pelvic floor surgery. The few literature reports
on LAM avulsion and risk of recurrence after
pelvic surgery for anterior compartment
prolapse will be reviewed in this article.
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Methods A systematic literature review was
conducted using the PubMed database. The
search keyword used was “levator avulsion”. In
addition these articles were hand searched for
additional citations.

Results This paper reviews the available data
on LAM avulsion and risk of recurrence after

pelvic floor surgery in 13 articles; 9
retrospective studies and 4 prospective
studies.

Conclusions The reported results indicate that
the presence of LAM avulsion increased the
risk of recurrence after pelvic floor surgery.
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Introduction

Pelvic organ prolapse (POP) is a common
condition that occurs in 41% of women
between 50 and 79 years and is one of the
most common indications for gynecological
surgery™@. However recurrent prolapse after
pelvic floor surgery is still quite common. The
objective of this article is to understand the role
of the levator ani muscle (LAM) injury in the
recurrence of prolapse after pelvic floor
surgery.

The first childbirth puborectalis muscle injury
was documented in 1943 by Howard Gainey®
4, Later many studies have identified the
trauma of the pelvic floor consequence to
vaginal delivery as the main risk factor for LAM
avulsion®., During vaginal delivery the levator
ani muscle plays a crucial role, running into
considerable distension that result in abnormal
hiatal biometry and abnormal biomechanical
properties of the muscle itself . LAM avulsion
is the main cause of prolapse of the anterior
compartment®>71%,  Avulsion seems to be
associated with the recurrence of prolapse
after pelvic floor surgery®”29, The risk factors
involved in trauma of the levator ani and the
subsequent development of genital prolapse
may be congenital or acquired, as shown in the
table 1.

There are many clinical and instrumental
definitions of levator ani injury and these are
well reported in a recent review by Schwertner-
Tiepelmann%, Commonly, LAM avulsion is a
detachment of the puborectalis branch from its
insertion on the inferior pubic ramus. The
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muscle tone decrease leads over time to an
enlargement of the urogenital jatus “ballooning”
with consequent prolapse of pelvic organs.
Many studies in literature argue that a defect of
the levator ani muscle is associated with an
incidence of approximately double of genital
prolapsel*-*2l, |t was observed that women with
significant genital prolapse have a chance 4
times greater of LAM avulsion than women
without prolapse®®*4. In a recent Cochrane
review are illustrated the different diagnostic
techniques for LAM avulsion®, Diagnosis is
possible with clinical examination or MRI but
the gold standard remains ultrasound
examination (2d transperineal ultrasound, 3D
ultrasound / 4D transperineal 3D transvaginal
ultrasound).

Nowadays surgical approach is divided in two
big branches: the fascial surgery (native tissue
repair such as colporrhaphy, colposuspension
and sacrospinous fixation) and the mesh
surgery (biological graft repair or synthetic
meshes). Pelvic reconstructive surgery can be
performed through the vagina or abdominally
(via. a traditional incision or through
laparoscopy). A recent Cochrane review!
shows that biological graft repair or absorbable
mesh provides minimal advantage compared
with native tissue repair. Graft repairs have an
increased risk of SUl (stress urinary
incontinence) and bladder injury; native tissue
repairs have a high risk of recurrence. Some
studies are going on to asses safety and
efficacy of polypropylene meshes.
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RISKS FACTORS OF LAM AVULSION

CONGENITAL ACQUIRED
Pelvic conformation Pregnancy
Bone framework Childbirth

Perineal muscle variations

Forceps delivery

Short ano-vulvar distance

Long second stage of labour

Collagen abnormalities

Fetal macrosomia

Occipito-posterior position

Multiparity

Higher maternal age

Lower BMI

Caucasian race

Epidural’

Hormonal factors (menopause)

latrogenic factors (hysterectomy)

Table 1 — Risks factors of LAM avulsion. *for some authors epidural analgesia seems to be a protective factor.

Methods

A systematic literature review was conducted
using the PubMed database. The search
keyword used was “levator avulsion”. The
PubMed search revealed 66 articles, 7 articles
met the selection criteria on correlation
between LAM avulsion and recurrence after
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pelvic floor surgery for anterior compartment
prolapse. Additional 6 studies were identified
by cross-checking reference lists . Of the 13
articles included in this systematic review, 9
are retrospective studies and 4 are prospective
studies.
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Results

In the current literature, there are few studies
investigating the risk of recurrence after pelvic
floor surgery for anterior compartment prolapse
in patients with LAM avulsion. Details on the
published studies are described in Table 2.

Vakili et al. (New Orleans) correlated the
levator ani contraction strength and genital
hiatus measurement with failure of surgical
procedures for prolapse in 358 patients with a
median follow-up of 5 months. They concluded
that diminished levator ani contraction strength
and a genital hiatus 5 cm or greater correlate
with an increase in surgical failures in the early
post-operative period (p=0,015 and
p=0.023)71,

Diez-ltza et al. (Spain) analyzed the risk
factors associated with the recurrence of pelvic
organ prolapse in 134 women who underwent
vaginal surgery (hysterectomy, anterior and/or
posterior colporraphy) with a median follow-up
of 5 years. They found that high body weight (>
65 Kg), younger women (< 60 years) and
advanced preoperative prolapse correlate with
recurrence. Levator muscle contraction < 3
(Oxford Classification Scale) had no correlation
with recurrent prolapse (p=0.404)18],

Dietz et al. (Australia) found a strong
association (p<0.001) between levator avulsion
and prolapse recurrence after cystocele repair
(anterior colporrhapy) in 83 women with a
median follow-up of 4.5 years. LAM injury was
found in 29 patients and 23 of these patients
had a recurrence. Total recurrent cases were
33091,

Model et al. (Australia) in a series of 737
patients who underwent pelvic floor surgery (4
groups:  hysterectomy, incontinence  or
prolapse procedure, anterior colporrhaphy and
colposuspension) concluded that there was a
significant association between objective
prolapse after pelvic floor surgery and avulsion
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injury of the puborectalis muscle in all four

groups (p<0.001; p<0.001; p=0.01,;
p=0.028)[2%,
Weemhoff and colleagues (Netherlands)

described in a prospective observational cohort
study with a median follow-up of 2 years the
relationship of recurrent cystocele with
avulsion of puborectalis muscle and other risk
factors. In a series of 152 patients who
underwent anterior colporrhaphy they recorded
77 recurrence, of these 40 (52%) women had a
complete LAM avulsion and 28 (36%) had a
partial avulsion (p=0.08); only 9/77 women
(12%) had recurrence and no LAM avulsion?Y,
Morgan et al. (USA) in a retrospective study
evaluated whether major levator ani muscle
defects were associated with differences in
postoperative vaginal support 6 weeks after
primary surgery for POP in a series of 107
women. They concluded that women with
normar levator ani muscle had better anterior
vaginal support after prolapse surgery than
those with major defects (p=0.042)%2,

Shek et al. (Australia) defined the incidence of
failure of mesh fixation after anterior
colporrhaphy with a median follow-up of 1.8

years. They observed that cystocele
recurrence  was  statistically  significant
associated with avulsion (46% vs 32%,

p=0.017) and with hiatal area (37.38 vs 30.8
cm?, p<0.001)23!,

Notten et al. (Netherlands) in an abstract of a
multicenter prospective cohort study concluded
that major levator ani defects did not predict
objective or subjective recurrence following
anterior colporraphy (p=0.44 US, p=0.34 MRI).
They enrolled 140 patients in 9 hospitals,
diagnosis of LAM defects was available for 135
patients, follow-up was 1 year??4,

Wong et al. (Australia) investigated if levator

avulsion is a risk factor for prolapse recurrence
following anterior colporrhaphy with mesh.
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They reported a series of 209 women with a
median follow-up of 2.2 years. US cystocele
recurrence was observed in 54 patients. In
women with levator avulsion 35% (28/80) had
recurrent cystocele on US compared with 19%
(25/129) of women without levator avulsion
(p=0.012)2",

Rodrigo et al. (Australia) found that the state of
the patient’s levator ani muscle is the strongest
predictor of prolapse recurrence (p=0.0006)
after cystocele repair with or without mesh!2¢],

Svabik et al. (Czech Republic) in a recent
single center randomized interventional
prospective trial, compared the efficacy of two
standard  procedure  (Prolift Total vs
SacroSpinous  fixation SSF) for  post-
hysterectomy vaginal vault prolapse in patients
with LAM avulsion. In this study were enrolled
70 women randomized into two groups: 36
Prolift group and 34 SSF group, median follow-
up was 1 years. They observed only 1
recurrence in the Prolift group and 22 (65%) in

the SSF group so they concluded that in
patient with prolapse after hysterectomy and
LAM avulsion Prolift Total Procedure has a
higher success than SSF  Procedure
(p<0.001)%",

Cheung et al. (Hong Kong) investigated in a
prospective observational study whether the
presence of LAM avulsion is associated with
expulsion of vaginal pessary within 1 year. In a
series of 255 women, 108 (42,4%) had
pessary expulsion, more of them had LAM
avulsion (57% vs 27,2%; p<0.01)28],

Jalil et al. (Chile) performed a study to
determinate whether a diagnosis of LAM
avulsion by US is equally valid before and after
pelvic reconstructive surgery for POP. The
odds ratio of prolapse recurrence in women
with a preoperative diagnosis of avulsion was
2.5 and in those with a postoperative diagnosis
was 2.3 so they concluded that both diagnosis
show excellent agreement!?9),

Conclusions

According to literature review LAM avulsion
seems to be an important risk factor of
recurrence or failure after pelvic floor surgery.
The articles included in this review are few and
consist in small series of patients. 9/13 studies
are retrospective and 2 studies don’t find out
any correlation between LAM avulsion and
recurrence.

We have not found italian studies. According to
our experience in ltaly the prevalence of LAM
avulsion seems to be lower, this is probably
due to a better primary prevention: prenatal
courses, less use of forceps and a wider use of
caesarean section if needed. Furthermore
there is also an increasing awareness of the
importance of pelvic floor rehabilitation.
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According to literature we think that a correct
pre-operative assessment is mandatory. All the
patients should perform US examination to
identify women with LAM avulsion that is
known to have a low rate of success. It's our
opinion that other studies turned to identify the
best surgical technique in these patients at
high risk of failure are needed.

In summary, even if the evidence is lacking
and more prospective studies with large
sample size are needed, the Ilimited
experiences available from the literature
confirm that LAM avulsion have a strong
association with recurrence of POP following
surgery.
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