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Introduction: A neovaginal prolapse is a rare condition. Only a few cases have been
reported and described in literature. The surgical management is complex and depends on
the initial surgical techniques for the reconstruction of a neovagina applied. We present
a case of a stage IV prolapse of a sigmoid vaginal prolapse and a review of surgical
procedures in literature.

Methods: We describe the case of a 41-year-old woman with a stage I'V prolapse of a sigmoid
neovagina who presented 20 years after the initial reconstruction due to a botryoid sarcoma of
the pelvis in the childhood. The initial surgical repairs with a fixation of the apex of the sigmoid
vagina to the sacral promontory with resorbable suture and consecutively in a second proce-
dure with a polypropylene mesh failed. The interdisciplinary approach with the colorectal team
which included a significant shortening of the neovagina prior to the mesh fixation led to
a stable repair of the prolapse.

Conclusion: Only a few cases of women with a prolapse of a sigmoid neovagina are
published. An interdisciplinary approach including a significant shortening of the neovagina
and the fixation with a non-absorbable mesh was necessary to achieve a successful repair.
The surgical techniques to create a sigmoid neovagina are crucial in order to perform
successful later reconstructive surgery if indicated. Our experience in this case is consistent
with the findings from our literature review.
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Introduction
The use of a part of the sigmoid colon in order to form a neovagina is a valid option
to create a neovagina in women with a congenital vaginal aplasia or after prior
colpectomy with good anatomical and functional outcomes.' Due to the low
number of affected women treated with a sigmoid vagina the incidence of con-
secutively reported neovaginal prolapse is low.®'* Djordjevic et al* reported in
their series a prolapse rate of 8.1%. In total some data indicate that the incidence of
a neovaginal prolapse is approximately 2.3%.'°

The pathophysiology of a neovaginal prolapse is still unclear. Most likely the
missing integration into the pelvic floor in comparison to a natural vagina with its
anterior and apical support to the pelvic side walls seems to be a reasonable
explanation.'”

Furthermore, sexual intercourse is a hypothetical reason for lengthening of the
neovagina.”'°

To date there are no standardized techniques established to re-suspend the
prolapse. Various surgical approaches ranging from vaginal mesh repair, to open
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or laparoscopic fixation of the neovagina with or without
mesh inlay have been described.

In conclusion of the missing data and rarely reported
cases in literature we present this case and a systematic
review of literature.

Methods
The MEDLINE and Cochrane library databases were

LR N3

searched for the terms “neovagina prolapse”, “neovagina

CEINT3

pelvic organ prolapse”, “neovagina prolapse repair”. We
did not apply any restriction regarding the year of publica-
tion or language, only results in English were retrieved
though. We excluded publications concerning male to
female transsexual patients and publications without full
text availability. From the remaining results we manually
excluded those not describing specific surgical techniques

in order to achieve a repair of a neovagina.

Case

A 4l-year-old woman was admitted to our unit in
February 2016 due to a symptomatic prolapse of
a sigmoid neovagina. She suffered from a vaginal bulge,
ulcerations and bleeding from the protruding area.
Furthermore, she reported malodorous vaginal discharge
over the last few months.

At the age of two she had a hysterectomy and radical
colpectomy in order to resect a botryoid sarcoma of the
pelvis. In 1995, at the age of 20, a sigmoid neovagina was
formed to reconstruct a vagina. Sexual intercourse was
possible with no pain and normal sensation.

The initial examination showed a vaginal prolapse with
a POP-Q stage III (POP-Q values of Aa +1, Ba +2, C —6,
Ap +1, Bp +2). Interestingly an outstanding long neova-
gina was found with a total vaginal length of at least 18cm.
The ulcerations with some metaplasy were found in the
exposed areas of the neovagina, the cytology showed
inflammation but no suspicious cells. No other bladder
dysfunction or anal incontinence was
objectified.

In order to correct the prolapse, an initial diagnostic

reported or

laparoscopy was performed. There were significant intra-
abdominal adhesions to the pelvic side walls which had to
be dissected and a fully adherent cystadenoma of the left
ovary had to be removed. Because of the prolonged length
of the neovagina intraoperatively (18cm) the apex could be
fixated directly with PDS-sutures to the anterior ligament of
the sacral promontory. At this first step no mesh could be
used as no peritoneum was present for the retroperitoneal

closer of the mesh (Figure 1). Two months postoperatively
the subjective and objective result was excellent with no
prolapse to be detected.

Three months later, a recurrence of the prolapse
occurred with POP-Q values of Aa +1, Ba +2, C =6, Ap
0, Ap +1. Similar symptoms including ulcerations of the
protruding part occurred. The intraoperative situs initially
showed, that the whole neovagina was detached from the
promontory and layed at the level of the pelvic floor
(Figure 2). Hence, in December 2016 a laparoscopy with
sacrocolpopexy using a Ultrapro® mesh (macroporous
polypropylene) was performed. The full length of the
used for the
Anteriorly the vesicovaginal and rectovaginal space

sigmoid neovagina was suspension.

could not be dissected and separated as they were obliter-
ated from the initial surgery in the early childhood.

Therefore, one strip mesh was placed over the apex
(Figure 3A and B). OR-time for this procedure was 148
minutes, the blood loss was minimal.

Figure | Intraoperative site during first surgery. The neovagina is attached to the
promontory with PDS 2/0 sutures. After extensive dissection of adhesions there is
no peritoneal coating present.

Figure 2 Initial intraoperative site during second surgery. The neovagina is hardly
visible as it lays at the level of the pelvic floor and the former attachment to the
promontory is detached completely.
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Figure 3 (A) During the second surgery a single mesh strip was placed over the
apex of the neovagina. It was not possible to dissect the anterior compartment
down to level of the bladder neck and at the posterior wall the vascular pedicle had
to be spared. (B) The sketch illustrates schematically the course of the mesh and
the relation of the vascular pedicle.

However, only two months after this surgery another
recurrence of the prolapse with POP-Q values of Aa 0, Ba
+2, C —10, Ap —1, Bp 0 was present. The protrusion of the
anterior vaginal wall led to the same problems as before.
A further support with mesh was not possible in the present
situation. The mesh could not be laid any further down
neither anteriorly nor posteriorly as it was placed as caudal
anterior as possible and because the vascular pedicle of the
neovagina on the dorsal side had to be preserved (Figure 4).

Figure 4 Vascular pedicle. Anteriorly the neovagina is visible. The strand deriving
from the posterior wall corresponds to the vascular pedicle.

Thus, in an interdisciplinary collaboration with our
colleagues from the department of colorectal surgery we
performed a median laparotomy.

At this step we saw that the actual neovaginal length was
as long as 33 centimeters with a significant kinking at the level
of 18 centimeters. The neovagina was dissected including the
dorsal vascular pedicle. The apical part of the neovagina was
resected using a Medtronic EndoGIA® 60 stapler, the pre-
viously implanted mesh was removed and the shortened neo-
vagina was fixated with an Ultrapro® mesh (macroporous
polypropylene) to the sacral promontory. This surgical proce-
dure took 276 minutes with an estimated blood loss of 500mL.

Finally a sufficient and entire correction of the prolapse
could be achieved. To date, no recurrence occurred and the
patient did not report any significant symptoms. POP-Q
was Aa —3, Ba -3, C —11, Ap -3, Bp —3.

Results
We identified 31 publications. Three papers concerning male-
to-female transsexual patients were excluded. Further, we
excluded two abstracts without full text availability. From
the resulting 26 results, we manually excluded all contribu-
tions not describing surgical techniques. Finally, 18 full text
publications could be included in our literature review
(Figure 5). An overview of the results is listed in Table 1.
Overall, we could find the description of 23 cases in
women with a prolapse of a neovagina. Most of the women
had a neovagina formed by sigmoid colon (12/23), further
techniques were clearly more seldom used. In five cases
dilatation was performed, for the other cases various different
techniques were used to form the neovagina. In order to
repair the prolapse a sacrospinous ligament suspension was

the most common technique (6/23), in four cases

« Results with search terms

« 3 excluded: concerning transsexual patients
* 2 abstracts excluded: full text not available

7 excluded: not describing surgical
procedures

« 18 full text publications included in the
descriptive review

!

Figure 5 Procedure of literature selection with corresponding numbers of
publications.
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Table | Synopsis of surgical techniques for prolapse repair in the reported cases from the literature review

Case | Author Year | Technique Technique Recurrence | Technique for | Adverse | Comment Ref
of for (Y/N) Repair of Events
Neovagina Primary Recurrence
Repair
| Freundt 1994 | Sigmoid colon | 8 N [6]
2 Freundt 1995 | Sigmoid colon | 8 Y 6 [6]
3 Freundt 1996 | Sigmoid colon | 2, 8, 12 Y 8, 12 Bilateral fixation to [6]
levator fascia
4 Matsui 1999 | Sigmoid colon | 6 N [71
5 Peyromaure 2000 | Sigmoid colon | | N [8]
6 Schaffer 2002 | Dilatation 6,7,9 N [15]
7 Schaffer 2002 | Mclndoe 6,7,8 N [15]
8 Yokomizo 2002 | Sigmoid colon | 12 Y 2 Fascia strips [9]
9 Yokomizo 2002 | Sigmoid colon | 12 N Infected Resection, new [91
hematoma | neovagina with
fasciocutaneous flap
10 Coulon 2005 | Labia minora | 3 N [16]
Il Delotte 2009 | lleocecal 4 N [17]
12 Calcagno 2010 | Dilatation | N [18]
13 Christopoulos | 2011 | Dilatation 4 N [19]
14 Kondo 2012 | Sigmoid colon | 4 N [10]
15 Zhu 2013 | Sigmoid colon | | N [
16 Swenson 2014 | Sigmoid colon | | N [12]
17 Huffman 2014 | VRAM flap 10 N [20]
18 Huffman 2014 | VRAM flap 10, I'l N [20]
19 Toidze 2015 | Dilatation 3,5 Y 4 Mesh [21]
erosion
20 Popov 2016 | Sigmoid colon | 4 N [13]
21 Hao 2017 | Sigmoid colon | I, 2 N [14]
22 Botros 2017 | Dilatation | N [22]
23 Neron 2017 | Omentoplasty | | Y 12, 5 [23]

Notes: |, sacrospinous ligament suspension; 2, resection abundant mucosa; 3, posterior vaginal mesh; 4, Isc sacrocolpopexy with mesh; 5, anterior vaginal mesh; 6, abd
sacrocolpopexy with mesh; 7, Halban culdoplasty; 8, Cooper ligament suspension. 9, paravaginal repair; 10, colporrhaphy; ||, sacrocolpopexy without mesh’ 12, other.

a sacrocolpopexy with mesh was successful. In four cases
a suspension to the Cooper ligament was performed, in two
women resulting in recurrence of the prolapse, though.
Further resection of abundant mucosa was necessary in
three cases, always combined with at least one other surgical
technique. In two women a vaginal mesh was used, in one

case resulting in mesh erosion. For the other cases various
techniques were used.

Discussion
To our knowledge we describe the twenty-fourth case of
prolapse repair surgery in a neovagina. Only 12 other
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cases of women with a sigmoid neovagina are described.
There is no consensus on the standard surgical treatment
options. Sacrospinal ligament suspension is the most often
used technique. Further techniques described in more than
one case were sacrocolpopexy with mesh, suspension to
the Cooper ligament and resection of abundant mucosa.
Our case showed that several complex aspects have to
be considered when a neovaginal sigmoid prolapse occurs.
In our patient various surgical attempts were necessary in
order to successfully correct the neovaginal prolapse. Our
experience is consistent with the literature we have found.
first
a sacrocolpopexy with mesh. As the neovagina of the

In our attempt we initially decided for
patient was very long, the fixation to the sacrospinous
ligament would probably not have offered enough suspen-
sion to the upper part of the neovagina. Intraoperatively
we realized that the length of the vagina was much longer
than preoperatively stated (33cm instead of 18cm). In
addition, we found multiple adhesions intra-abdominally.
As we assumed, that the blood vessel supply from the
sigmoid arteries” was one reason for the abundant length
and therefore did not attempt to resect the cranial part. We
then decided to suspend the neovagina directly to the
promontory with PDS sutures and without the use of
a mesh.

The resorbable suture did not provide sufficient fixa-
tion of the otherwise barely suspended neovagina. We
therefore planned the use of a non-resorbable mesh in
our second attempt. The mesh placement worked well.
Nevertheless, a second recurrence of the prolapse
occurred. We analyzed two possible causes for the recur-
rence: i) the prolonged length of the neovagina, and ii) the
lesser tension for the suspension of the dorsal part of
the sigmoid neovaginal wall because of the need to spare
the vascular pedicle. An abundant length of a neovagina is
indeed described in several publications as well as the
resection of abundant mucosa. According to the cases
found in our literature review, mucosal resection was
always combined with some other surgical procedure in
order to achieve a sufficient suspension.®*-'*

Finally, in our third attempt an interdisciplinary
approach was necessary which addressed primarily the
length of the neovagina. The shortening of the apical part
in combination with the suspension with a non-absorbable
mesh was the successful approach to correct the recurrent
prolapse. With this procedure the additional resection of
abundant vaginal length was possible and the accompany-
ing mesh fixation was now successful.

In compliance with the findings from our literature
review we experienced several key points.

1. There are various techniques to form a neovagina,
the use of sigmoid colon is the most frequent
applied technique. With this procedure a vascular
pedicle has to be spared. It is important to know
about the technique of forming a neovagina before
performing surgery for prolapse as the vessel supply
has to be preserved.

2. It can be difficult to repair a prolapse of
a neovagina. Several cases of recurrence are
described. It might be necessary to combine more
than one technique in order to achieve the goal. In
particular the resection of an abundant part of the
neovagina has been described to be necessary in
part, we experienced this as well in our case. The
evaluation of the length and width of the neovagina
preoperatively is notably important.

3. Fixation to the sacrospinous ligament and sacrocol-
popexy with mesh are the two most frequent used
techniques described. We finally succeeded with an
abdominal mesh suspension. Alike the situation in
suspension of a natural vagina, within the little
number of cases the abdominal meshes was not
associated with adverse events whereas in two
cases with the use of vaginal meshes in one case
an erosion arose.

4. A neovagina accounts for some additional complex-
ity for surgical repair of a prolapse. According to
our experience and our literature review we suggest
a multidisciplinary approach involving at minimum
an urogynecologic and a colorectal surgeon.
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