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Abstract 

Background. The aim of this study was to
find out whether the rectovaginal fascia was
really a true fascia by comparing the mechani-
cal properties and collagen content of the rec-
tovaginal fascia in women operated for recto-
celes to the abdominal fascia in patients hav-
ing an abdominal hysterectomy. 

Materials and Methods. Thirty patients were
included. During operation for rectocele or
hysterectomy a biopsy measuring 8 x 15 mm
was taken from the rectovaginal fascia or
abdominal fascia. Mechanical testing and
measurement of collagen content was per-
formed.

Results. A significant difference in mechan-
ical strength of the tissue was found. If, howev-
er, the strength was corrected for collagen con-
tent there was no difference between the two
groups. 

Conclusion. The quality of collagen was
comparable in the two groups. This adds fur-
ther evidence to the existence of a distinct rec-
tovaginal fascia.

Introduction

Since years, an ongoing discussion concern-
ing the existence of a rectovaginal fascia
between vagina and rectum is taking place.
Some authors detect and repair the specific site
defect in the rectovaginal fascia,1-4 while others
deny the existence of a distinct rectovaginal
fascia.5

Ludwikowski et al. added important infor-
mation to the controversy on the existence of
the rectovaginal fascia by examining speci-
mens from 31 female and 31 male newborns.6

The rectovaginal fascia was found as early as
12 weeks of gestational age and was clearly
defined in all fetuses. In a study on embalmed
and fresh female cadavers Leffler et al. found a
well-defined rectovaginal fascia attaching to
the pelvic sidewall along a well-defined line

supporting the posterior compartment analo-
gous to the fascia in the anterior compart-
ment.7 Nagata et al. examined 20 female
cadavers and found an elastic fiber-rich plate
between the rectum and vagina in all cadavers.
The fascia was often thin and interrupted and
not so clearly demonstrated in the upper vagi-
na.8 During laparoscopic dissection for surgi-
cal treatment of rectal cancer, Liang et al.
found a very distinct fascia, Denonvilliers’ fas-
cia, in the male patients and a much less obvi-
ous fascia in female patients where they
termed it the rectovaginal septum.9 The aim of
this study was to compare the biomechanical
properties and collagen content of the recto-
vaginal fascia to a well-known fascia, namely
the abdominal fascia, to find out whether the
rectovaginal fascia was a true fascia.

Materials and Methods

Thirty patients were included, 15 patients in
group 1 (hysterectomy patients) and 15
patients in group 2 (rectocele patients). No
power-calculation was performed as we did not
seek to find a statistical difference between
the two groups, but only to investigate whether
the two fasciae were comparable. The study
was approved by the local ethics committee.

During the operation for a rectocele a biop-
sy measuring approximately 8¥15 mm was
removed from the rectovaginal fascia. The
biopsy was taken in the area where the specif-
ic site defect was found before closing the
defect. The patients were operated with a stan-
dard colporrhaphia posterior where the specif-
ic site defects were repaired. In patients
undergoing standard abdominal hysterectomy
for benign conditions a similar biopsy was
taken from the abdominal fascia. 

The biopsies from the patients were
wrapped in plastic film and stored at -18°C
until mechanical testing. Two standardized
specimens from each biopsy were cut out lon-
gitudinally with an instrument in which two
razor blades were mounted 5 mm apart. The
test procedure has been described in detail
previously.10 The specimens were carefully pre-
pared for testing and were mounted horizon-
tally in a materials testing machine (modified
Alwetron TCT 5, Lorenzen and Wettre,
Stockholm, Sweden), and stretched at a con-
stant speed of 10 mm/min until failure (Figure
1). The load (force) and deformation (elonga-
tion) were measured continuously and trans-
formed into load-strain curves. Strain values
were expressed as deformation values per unit
of the original length. The following parame-
ters were obtained: maximum load, strain at
maximum load and stiffness. 

After mechanical testing the specimens were
freeze-dried and defatted by acetone, defatted

again and weighed to obtain the defatted dry
weight (DDW). The hydroxyproline content was
measured after acid hydrolysis11 and used as an
estimate of the collagen content. 

Results

During the testing two samples from the
hysterectomy group were lost due to laboratory
problems leaving 13 patients in the hysterecto-
my group and 15 patients in the rectocele
group. The mean age of the hysterectomy
group was 45.4 years (31-51 years) and of the
rectocele group 57.4 years (41-73 years). Mean
parity was 1.7 (1-4) and 2.3 (0-3), respectively.
Moreover the mean BMI of the hysterectomy
group was 26.3 and of the rectocele group 27.2.

All patients in the hysterectomy group were
operated because of fibromyoma uteri. In the
rectocele group 7 out of 15 patients had a pre-
vious hysterectomy (2 vaginal hysterectomies
and 5 abdominal hysterectomies). One patient
had a previous Manchester operation. Three
patients were stadium III prolapse and 13
patients stadium II prolapse. Three patients
were operated with both an anterior and poste-
rior colphorrhaphy.  The concentration of colla-
gen (Figure 2) was much higher in the hys-
terectomy group compared to the rectocele
group (67.5 vs 47.5 mg collagen per mg DDW). 

Data from the mechanical testing is shown
in Figures 3 and 4. The maximum load was
higher in the hysterectomy group compared to
the rectocele group (13.2 N vs 7.7 N),  whereas
the stiffness was lower in the rectocele group
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compared to the hysterectomy group (36.9 N vs
19.1 N). When, however, the maximum load
was corrected for collagen content (relative
strength) there was no difference between the
groups (Figure 5).

Discussion

Confusion concerning the terminology of
the structure between the rectum and the vagi-
na in the female patient has existed for years.

Some authors name it Denonvilliers’ fascia,
some the rectovaginal septum and others the
rectovaginal fascia.9 We choose to name it the
rectovaginal fascia recognizing that we consid-
er it to be a true fascia. No previous studies
have investigated the mechanical properties of
the rectovaginal fascia. Rubod et al. studied
the mechanical behaviour of vaginal tissue in
five patients with POP and found the tissue to
be hyperelastic with a large deformation.12

Cosson et al. studied the strength of different
pelvic ligaments and found great variability
between individuals and between different

types of ligaments in the same patient.
Minimal values were around 20 N and maximal
values at 200 N, the vertebral ligaments being
the strongest and the sacrospinous ligament
the weakest. They did not study the rectovagi-
nal fascia. This study was performed on cadav-
ers.13

Testing of the abdominal fascia and the rec-
tovaginal fascia shows a significant difference
in mechanical strength of the tissue. If, howev-
er, the strength was corrected for collagen con-
tent there was no difference between the two
groups. This indicates that the quality of colla-
gen is comparable between the groups, but
there is a difference in the amount of collagen
per defatted dry-weight. A possible explanation
for the difference in collagen concentration
between the groups is that preparation before
testing left some non-collagenous tissue in the
rectovaginal specimen, while the abdominal
fascia was easier to prepare because of its
well-defined nature. The difference in collagen
concentration could also be explained by a
higher proportion of elastin in the rectovaginal
fascia. This would reduce the collagen concen-
tration and could possibly partly explain the
tendency towards increased strain in this
group. We have unfortunately not measured
the content of elastin.

The concentration of collagen in the abdom-
inal fascia was around 67% and in the recto-
vaginal fascia around 50%. In comparison the
concentration in rat tail tendon is 83%,14 and
in human tensor facia lata the concentration is
94%.15 We would not expect the concentration
in abdominal fascia or the rectovaginal fascia
to be at the level of tensor fascia lata, but the
concentration is still much higher than in
many other tissues such as colon (18%)16 and
striated muscle (5-10%).17 In fact the concen-
tration found in our study is much too high to
represent anything else than fascia tissue. It
has been speculated that the structure adapted
in the site-specific repair of rectoceles should
be adventitia of the vaginal wall together with
a fibromuscular part of the wall of rectum.5

These layers of tissue would, however, not con-
tain the concentration of collagen found in our
study, neither would there be a reproducible
pattern of mechanical strength tests with this
tissue. The clinical implications of the exis-
tence of a fascia between vagina and rectum is
that a rectocele or enterocele should be consid-
ered a defect of some kind in the fascia which
can be surgically treated. We find that this
study has added further evidence to the exis-
tence of a distinct rectovaginal fascia. 
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