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Introduction

Pelvic exenteration is a radical surgical procedure
involving en bloc resection of multiple viscera, located
both in and out of the pelvis. This is followed by surgical
reconstruction with the aim of restoring the perineal floor
as well as the normal bodily functions of the organs
removed. Since it was first reported in 1948 by Brun-
schwig for the treatment of persistent or recurrent gyne-
cological cancer [1], improvements in critical care,
antibiotics, hyperalimentation, and thromboembolism
prophylaxis, accompanied by similar advances in surgi-
cal technique, including the use of stapling devices, sep-
arate urinary conduits, and pelvic reconstruction, have
improved the morbidity and mortality rates associated
with the procedure. Today, pelvic exenteration is still
considered to be the only curative option in certain
patients with centrally recurrent cervical, vaginal, or
vulvar cancers or even for locally recurrent rectal
cancers, especially following adjuvant chemotherapy and
radiotherapy treatment. Despite the fact that mortality
rates have dropped to an acceptable rate of 3-5%, the
perioperative complication rate remains high at 30-44%
[2]. This is probably due to the compromised healing of
irradiated tissue as well as the use of intricate surgical
reconstructive techniques [3]. 

The use of loco-regional tissue flaps to reconstruct the
pelvic floor has been well established in patients with

large perineal defects which cannot be closed primarily
or whenever a huge noncollapsible dead space is left after
the resection. Commonly used flaps for perineal recon-
struction include the greater omentum, gracilis myocuta-
neous, posterior thigh and vertical or oblique rectus abdo-
minis myocutaneous flaps (VRAM/ORAM) [4].
Moreover, there is great controversy concerning the adju-
vant role of prosthetic materials in pelvic floor recon-
struction surgery, as a means of reinforcement, with the
aim of obliterating the possibility of complications [5].
However, there has been no unanimous agreement to date
as to the optimal way to treat patients undergoing pelvic
exenteration procedures.

We will hereby describe a novel reconstructive surgical
technique of the pelvic floor, following antero-posterior
pelvic exenteration in a 63-year-old woman with recur-
rent vulvar cancer, using both an ORAM flap and a syn-
thetic absorbable mesh. Our goal in using this combined
technique is to resolve most of the concerns regarding the
possible complications of the common reconstruction
procedures following pelvic exenteration.    

Case Report

A 63-year-old female patient was referred to our hospital in
January 2008 for treatment of a locally recurrent vulvar carci-
noma, which was infiltrating both the urogenital and the anal
perineal triangles. The patient had originally been diagnosed
with vulvar carcinoma in 1995. She was then treated with
vulvar excision and inguinal and femoral lymph node dissec-
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tion. Pathology of the specimen revealed a moderately to well
differentiated squamous cell vulvar carcinoma, with negative
resection margins and negative for metastases lymph nodes. The
patient did not receive any adjuvant treatment and remained free
of disease for 11 years. In 2006 she presented with a local recur-
rence of her vulvar carcinoma. She subsequently underwent an
additional wide local excision with negative resection margins
followed by adjuvant radiotherapy. One year later, in December
2007 the patient presented once more with a local recurrence of
her disease, which was at this time complicated by the presence
of a rectovaginal fistula (Figure 1). After a complete clinical and
radiological workup it was decided to submit the patient to
salvage surgical treatment through an antero-posterior exenter-
ation, since her disease was found to be restricted in the pelvis. 

The operation was carried out via a hypogastric and epigas-
tric midline incision. After entering the peritoneal cavity, the
resectability of the tumour as well as the macroscopic absence
of distant metastases was assessed and confirmed. A laterally
extended endopelvic resection was carried out consisting of a
composite exenteration of the pelvic visceral compartments en
bloc with the endopelvic parietal structures. Special attention
was paid to performing a multimesovisceral exsicion, by includ-
ing total mesorectal and mesometrial excision and removal of
the ureteovesical compartment (Figure 2). The resection was
completed through an additional perineal incision, which
included the pelvic floor skin, from the pubic symphysis to the
ischial tuberosity. Anorectal function was restored through a
permanent left end colostomy and urethrovesical function was

Figure 1. — View of the perineal floor before the patient’s oper-
ation.

Figure 2. — The specimen comprising the colon, uterus, urinary
bladder and perineal floor.

Figure 3. — View of the preoperative planning of the ORAM
flap.
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restored with the formation of an eterotopic, right, incontinent
neobladder, by use of an ileal conduit in which both the ureters
were implanted. 

Subsequently, attention was drawn to the reconstruction of
the pelvic floor defect. In view of the fact that the patient had
been previously subjected to regional lymphadenectomy and
extensive radiotherapy of the region, she presented with wide-
spread, longstanding lymphedema of the thighs. This immedi-
ately posed questions as to the suitability of a gracilis muscular
flap. Moreover, considering the size of the pelvic defect, even
preoperatively the decision was to use an oblique rectus abdo-
minis flap for the pelvic floor reconstruction (Figure 3). The
stoma sites had been marked preoperatively, and it was decided
to utilise the left rectus abdominis muscle, since the patient
already had a right paramedial incision from a previous open
cholecystectomy. The flap was elevated from the subcutaneous
adipose tissue of the anterior abdominal wall and its size was
estimated to sufficiently cover the pelvic floor defect. The skin
incisions were made, outlining the flap and they were carried
down through the subcutaneous tissue to the oblique fascia. The
flap was then dissected from the fascia and the deep inferior
epigastric vessels were dissected with a fascial and muscle wrap
to create a myocutaneous flap with a muscle band extending
down to the pubic symphysis. This rectus abdominis wrap
enveloping the inferior epigastric vessels serves as protection
against extensive stretching and eventual compromise of the
vascular pedicle during flap translocation to the perineum. The
flap was ultimately inverted into the pelvis and was fashioned
to match the pelvic wall defect.

In addition to this, an absorbable Vicryl mesh was utilized so

as to reconstruct the pelvic peritoneal sling, with the aim of pre-
venting the small bowel from coming in contact with the newly
created pelvic floor. The mesh was anchored with sutures to the
sacral promontory, the lateral pelvic wall and the symphysis
pubis in order to close the pelvic brim, and a closed suction
drain was left in the pelvic cavity. Both the abdominal and per-
ineal skin incisions were closed primarily. Figure 4 demon-
strates the final result of the abdominal and perineal trauma at
the completion of the operation.

Pathological examination of the resected specimen revealed a
moderately differentiated squamous cell vulvar carcinoma, 5
cm in diameter, which was infiltrating the outer urethra, the
vaginal wall, and the anal canal wall as well as the perineum,
with negative resection margins and lymph nodes. The uterus
and ovaries as well as the urinary bladder were closely adher-
ent to the vulvar carcinoma, but they were not invaded by it.  

The patient recovered well from the surgery with no compli-
cations and was discharged three weeks later. However, she
later on developed hepatic metastases and eventually suc-
cumbed to her disease six months after the operation.

Discussion

Pelvic exenteration is a radical surgical procedure most
commonly used in cases of advanced or recurrent cancer,
in which less radical options are not technically possible
or would not be sufficient to remove the entire tumour.
This procedure is performed for many types of cancer
including genitourinary and colorectal cancers. 

Figure 4. — A. Final view after completion of the operation. B. The ORAM flap at the completion of the operation.
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Considerable morbidity has been associated with the
resultant large pelvic defect left after pelvic exenteration.
Complications include pelvic abscess and/or fistula for-
mation, intestinal obstruction and perineal wound prob-
lems. Therefore, a reliable pelvic floor reconstruction is
critical after pelvic exenteration.  Primary repair of the
pelvic floor is most often unfeasible, but it is also impru-
dent, especially in previously irradiated tissues [6, 7].
Many different methods have been advocated to obliter-
ate the large pelvic dead space left after pelvic exentera-
tion. These include use of synthetic absorbable mesh,
omentum or other autologous tissue. The use of well vas-
cularised myocutaneous flaps has been shown to signifi-
cantly reduce the rate of pelvic wound complications.
The advantages of myocutaneous flap reconstruction
include reduction of the pelvic dead space, interposition
of well-vascularised, non-irradiated tissue and replace-
ment of the resected skin [7]. Frequently used myocuta-
neous flaps are those based on the gracilis, gluteous
maximus and rectus abdominis muscles, either with a
vertical or an oblique flap [4, 8, 9-11]. In our patient, a
choice was made to use the oblique rectus abdominis
myovcuaneous flap (ORAM), taking into consideration
the anticipated great size of the pelvic floor defect. More-
over, the lymphedema of the patient’s thighs made the
gracilis myocutaneous unsuitable in this case, although it
is usually favoured whenever bilateral abdominal stomata
are planned [3]. This ORAM flap is easy to rotate, it can
be fashioned so as to fill the pelvic dead space completely
and it can augment the perineal wound with well vascu-
larized epithelium [11]. Its use has been associated with
a favourable outcome as to the severity of postoperative
complications. That is, it has been shown that the compli-
cations typically following ORAM flap reconstruction
are less often life threatening, life altering or fatal [11].   

However, even in the best case scenarios, the effort to
reconstruct the pelvic floor after radiotherapy is rarely
without complications. One of the major considerations
of the surgical techniques utilised for pelvic floor recon-
struction after pelvic exenteration or abdominoperineal
resection is to provide optimal support for intraabdomi-
nal organs. In this perspective the use of prostheses in
pelvic floor reconstruction has been investigated. Many
different surgical procedures have been designed to
prevent the small bowel from coming in contact with the
pelvic floor. Most often they are used to prevent radiation
– induced bowel injury associated with pelvic postopera-
tive radiotherapy and in pelvic prolapse surgery. The idea
is to create an artificial sling which can close the pelvic
brim, and recreate the peritoneal pelvic layer. The mesh
can serve as additional supportive tissue or as a way of
reinforcing inadequate or unsuitable tissue, it can induce
new supportive tissue growth and it can be combined
with other surgical techniques, whenever there are con-
cerns that these will prove inadequate [5]. The prosthetic
materials used today are either synthetic (absorbable,
non-absorbable or mixed) or biological (autologous, allo-
graft or xenograft donor tissue). Non-absorbable mesh
reconstruction has been more or less abandoned due to

the high rate of complications (mesh erosion, enteric
fistula formation, etc). The two most common types of
absorbable mesh slings are Polygalactin 910 (Vicryl;
Ethicon, Sommerville, NJ, USA) and Polyglycolic acid
(Dexon; Davis & Geck Co, Danbury, CO, USA) [12-14].
Bioprosthetic materials have also been used, such as
autologous fascia lata from the lateral thigh, human acel-
lular dermal matrix [6] and xenograft donor tissue, such
as porcine small intestinal submucosa mesh [15].

There have been a few reports of simultaneous use of
both a myocutaneous flap and prosthetic mesh in recon-
structing the pelvic floor after pelvic exentaration [2, 6].
To our knowledge, this is the first case in which a
biodegradable synthetic mesh has been used to create a
pelvic sling in combination with ORAM flap reconstruc-
tion. The surgeon’s choice of the absorbable Vicryl mesh
was based on the fact that the time period of 90 to 120
days, which is necessary for the mesh to dissolve com-
pletely, would be more than sufficient to ensure the
ORAM flap viability by preventing the small bowel to
fall back in the pelvis. Furthermore, the mesh can
promote host connective and epithelial tissue growth and
differentiation, resulting in the formation of a novel
natural pelvic sling lasting long after the mesh has been
absorbed.

In conclusion, the combined utilisation of myocuta-
neous flaps and prosthetic mesh material can provide an
effective alternative solution to the complications arising
from pelvic floor reconstruction of large defects after
exenteration procedures, especially in previously irradi-
ated settings. Defining the most advantageous technique
for pelvic floor reconstruction after anteroposterior exen-
teration for recurrent carcinoma, however, will necessi-
tate additional studies to evaluate the long-term outcomes
of this technique compared with traditional reconstruc-
tive surgical procedures. The indications, contraindica-
tions and possible complications of this technique should
be determined in a series of patients, and the role of
various prosthetic materials and different myocutaneous
flaps should be thoroughly explored to provide patients
undergoing pelvic exenteration with the optimum recon-
structive option.
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