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Reconstructive

The literature on vaginal reconstruction using a pedi-
cled segment of bowel is largely limited to cases of 
vaginal agenesis requiring creation of a neovagina, 

male-to-female gender affirmation surgery where inverted 
phallus skin is not sufficient, or as a revision procedure after 
failure of the primary reconstruction or complications such 
as vaginal stenosis in transgender surgery. Bowel vaginoplasty 
is a well-described procedure utilizing a pedicled segment 
of either the small or large intestine.1–7 Acquired vulvar and 
vaginal defects present a more complicated challenge to the 
reconstructive surgeon because many of these patients have 
large wounds and prior radiation, requiring complex recon-
structions. We present a novel case report of a patient with a 
history of previous irradiation, a large vulvar defect, vaginal 
stenosis, and a Hartmann’s mucocele who was successfully 
managed with a unilateral gracilis flap, thigh advancement 
flaps, and bowel vaginoplasty using a Hartmann’s pouch. 
Such an approach not only allowed for drainage of a large 
symptomatic Hartmann’s mucocele and a symptomatic 
urethral stricture, but also provided the patient with a func-
tional introitus and vaginal canal. This report provides the 
first described use of a Hartmann’s pouch for the creation 
of a neovagina. We believe the usage of such a technique 

provides a viable salvage operation in the setting of an irradi-
ated and inhospitable perineal defect.

CASE REPORT/DESCRIPTION OF 
TECHNIQUE

A 54-year-old woman with a medical history of dia-
betes, lupus, and lichen sclerosis of the vulva presented 
with recurrent vulvar squamous cell carcinoma (Fig.  1). 
Historically, the patient had undergone a hemivulvectomy 
and postoperative radiation therapy 2 years before presen-
tation. The local squamous cell cancer recurrence necessi-
tated the performance of a total vulvectomy by gynecologic 
oncology and fecal diversion with laparoscopic permanent 
colostomy by general surgery. Plastic surgery was con-
sulted to reconstruct the vulvar defect. A left-sided gracilis 
flap was elevated and used to reconstruct the vulvectomy 
defect, which consisted of an exposed urethral orifice, vagi-
nal cuff, and rectum. The left gracilis muscle was harvested 
and rotated into position around the exposed vaginal cuff 
based on its dominant proximal blood supply to recreate 
the muscular sling between the posterior vagina and ante-
rior rectum. A skin graft was placed over the gracilis flap 
and a prosthetic was placed into the vaginal canal as a bol-
ster for the skin graft and to prevent adhesion formation 
of the introital. Over the next month, there was progressive 
contracture of the patient’s wound, causing the patient to 
present to the emergency department with urinary reten-
tion from perineal urethral stenosis.

Following cystoscopy, dilation of the patient’s urethral 
opening, and Foley catheter placement, it was noted that 
she had significant stenosis of the vaginal orifice attributed 
to radiation-induced fibrosis, prompting the need for sur-
gical revision. Before planned surgical intervention, the 
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Summary: Bowel vaginoplasty is a well-described procedure utilizing a pedicled 
segment of large or small bowel. It has most commonly been used for vaginal 
agenesis, male-to-female gender affirmation surgery when the phallus skin is 
not sufficient, or a revision after failure of the primary reconstruction. Our case 
report describes the usage of a pedicled segment of large bowel to reconstruct 
the vagina after severe stricture of the original reconstruction. We were able to 
provide relief of the symptomatic Hartmann’s pouch mucocele, urethral stricture, 
and provide a functional introitus and vaginal canal. This technique can provide 
a framework that can be used as a salvage plan in patients with previously irritated 
and inhospitable defects. (Plast Reconstr Surg Glob Open 2021;9:e3546; doi: 10.1097/
GOX.0000000000003546; Published online 23 April 2021.)
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patient presented to the emergency department with lower 
abdominal pain, with CT findings indicating a mucocele 
of the patient’s Hartmann’s pouch as a result of the anal 
stenosis—another consequence of the radiation therapy. 
Physical examination demonstrated no anal opening, and 
attempted drainage through the rectum in the operating 
room was not possible. The patient was taken to interven-
tional radiology for CT-guided percutaneous drainage with 
placement of a pigtail catheter. The placement of the drain 
significantly improved the patient’s pain. Given significant 
rectovaginal stenosis, we discussed with the patient and the 
general surgery service attempting to salvage the patient’s 
Hartmann’s pouch to create a neovagina. At the time of her 
definitive reconstruction, the Hartmann’s pouch was iden-
tified fluoroscopically by injecting contrast dye into the pig-
tail catheter, and an opening was made into the Hartmann’s 
pouch under fluoroscopic guidance through the previous 
vaginal canal (Fig.  2). The Hartmann’s pouch was then 
disinserted from the rectum and transposed to recreate a 
vaginal canal with an approximate length of 12 cm (Fig. 2). 
Thigh advancement flaps based off the inferior pudendal 
arteries were used to provide coverage of the reconstructed 
perineum. The right thigh flap was advanced into the colon 
edge, and the left thigh flap was inset into the gracilis mus-
cle that was redirected to the colon edge (Fig. 3). This was 
necessary because we could not advance the left side all the 
way down to the colon edge due to previous scarring. The 
urethral stricture was excised by Urology, with reconstruc-
tion of the orifice with buccal mucosa.

Although after the operation the patient developed a 
large granulated area around her introitus that required 
skin grafting, she has had successful drainage of both 
urine and mucus from her reconstructed perineum, facili-
tating the removal of both the Foley and pigtail catheter. 
She had been able to undergo and tolerate gradual dila-
tion of her vaginal opening (Fig. 4).

DISCUSSION/LITERATURE REVIEW
Both vaginal and perineal reconstruction are complex 

and have been well described in the literature. Our aim is 

to review the common reconstructive techniques for these 
defects and how our surgical experience in dealing with 
our patient provides a novel approach for reconstruction.

Perineal reconstruction poses a complex issue for 
plastic surgeons even to this day. Historically, this prob-
lem has undergone a multitude of iterations, starting with 
simple wound care and delayed primary closure, to mul-
tiple different local flaps, to now complex microsurgical 
techniques using free flaps.8 Perineal wounds are often 
complicated by previous radiation, contamination, and 
moisture. Patient selection is paramount in the decision 
of what type of perineal reconstructive technique is used.

Acquired vaginal defects most commonly result from 
radical resection of pelvic neoplasms. Regardless of the 
underlying etiology, the extent of the defect may range 
from a small mucosal defect to total tissue loss and resection 
of the vulvar and perineal tissue. Reconstruction of these 
defects can be difficult, and many different techniques 
have been described in the literature. The techniques 
described for total neovaginal reconstruction include 
a circumferential pedicled rectus flap, bilateral gracilis 
flaps, Singapore flaps, and bowel vaginoplasty.1,9,10,14 The 
main goal for any neovagina reconstruction is to recreate 
a vaginal canal with adequate length, diameter, axial direc-
tion, and normal lubrication that allows for the patient to 
have penetrative sexual intercourse.1

For patients with congenital and non-congenital vagi-
nal atresia or vaginal loss, as well as male-to-female gen-
der affirmation surgery, bowel vaginoplasty provides a 
viable option. Bowel vaginoplasty was first described in 
1892 by Sneguireff (who used rectum) and then again 
in 1904 with Baldwin, using a segment of ilium.2,3 These 
were first described for vaginal agenesis with most cases 
resulting from Mayer-Rokitansky-Kuster-Hauser syn-
drome (Müllerian duct failure). The work of Baldwin 
was abandoned for a long period of time due to the high 
complication rate; however, in 1955, Zangl and Pratt in 
1961, described the use of a pedicled section of the sig-
moid colon.4,5 The use of bowel vaginoplasty has several 
advantages, including vaginal canal length, diameter, axial 
direction, natural lubrication, and no need for serial dila-
tion postoperatively. The disadvantages include continued 
thick mucus production, risk of future colitis, and possible 
intestinal cancer.1 Harvesting the pedicled colonic seg-
ment was initially done via a laparotomy incision, with its 
associated risks. With the advancement of laparoscopy, 
surgical techniques have decreased the need for a lapa-
rotomy incision and improved postoperative pain, postop-
erative ileus, and cosmesis of laparoscopic trocar scars.9 A 
recent systematic review of bowel vaginoplasty states that 
vaginal reconstruction with an isolated bowel segment 
allows for a self-lubricating neovagina with low complica-
tion rates, low risk of reconstructive failure, and no need 
for routine dilation.1

Bowel vaginoplasty has also been described in the 
transgender literature. The procedure most studied in 
male-to-female reassignment is the use of inverted phallus 
skin to create the neovagina.6,7 In some patients, due to 
anatomical limitations or to penile-scrotal skin hypopla-
sia as a result of puberty-suppressing hormonal treatment Fig. 1. preoperative photograph showing Lichen sclerosis.
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during adolescence, penile skin inversion will not provide 
sufficient vaginal depth, and bowel vaginoplasty is a valid 
option. Over the past several years, bowel vaginoplasty in 
gender affirmation surgery has increased, providing satis-
factory results in sexual function and the rate of stenosis.7 
A recent systematic review of surgical techniques for vagi-
noplasty in male-to-female transgender patients showed 
that bowel vaginoplasty is not inferior to the more com-
monly performed penial skin inversion technique.6

Singapore flaps have been described as a reliable and 
safe option for vaginal reconstruction.10 This technique 
provides substantial amounts of tissue to aid in the recon-
struction of both the vagina and introitus. The main con-
cern here is whether pedicled arteries are taken during the 
initial resection for cases of neoplasms. The use of a com-
bination of both Singapore flaps and other reconstructive 
techniques has been shown to provide adequate cosmetic 
and functional outcomes for neovaginal reconstruction.10

Fig. 2. Intraoperative fluoroscopic localization.

Fig. 3. Final reconstruction of the urethral orifice with buccal mucosa and skin grafting over the gracilis 
muscle flap.
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The development of a symptomatic intraluminal rec-
tal mucocele has been rarely reported in the literature.11 
A mucocele is an abnormal collection of mucus without 
adequate drainage in a structure that normally produces 
mucus. Mucoceles are commonly associated with the gall-
bladder, appendix, craniofacial sinuses, and other hollow 
organs that secrete mucous.12 Most cases of intralumi-
nal mucoceles have been associated with inflammatory 
bowel disease and subsequent anal stricture formation.13 
However, distal obstruction does not allow for adequate 
drainage and results in the development of a mucocele, 
which, with continued growth, can become symptomatic. 
Without complete removal of the mucous producing tis-
sue, drainage will only temporarily improve symptoms, as 
seen in our patient after percutaneous drain placement.13

Our patient had previous radiation, which is a risk fac-
tor for postoperative wound contracture and stricture for-
mation. The development of her rectal mucocele, vaginal 
stricture, and obliteration of her native vagina facilitated 
the necessity of a neovagina reconstruction with the use 
of bowel vaginoplasty. The literature is scant for the use 
of a Hartmann’s pouch for vaginal reconstruction; how-
ever, our patient had obliteration of her native vagina, 
and the development of a rectal mucocele allowed for a 
novel reconstructive approach using reliable techniques 
of bowel vaginoplasty with a Hartmann’s pouch.6

Perineal and vaginal reconstruction are complex prob-
lems for plastic surgeons, and a combination of these 
defects necessitates multiple reconstructive techniques. 
In our patient, we were able to utilize existing techniques 
to manage a complex reconstructive and functional 
problem. We were able to reconstruct her introitus and 
manage her urethral stricture by creating a canal using a 
Hartmann’s pouch. This technique could benefit patients 
because there is no need for bowel resection and interpo-
sition, thus no requirement for an intra-abdominal opera-
tion. Our technique provides a valuable paradigm in the 
management of these complex defects.

CONCLUSIONS
This case provides a novel framework to approach a 

complex reconstructive problem. Our patient with a his-
tory of previous irradiation, a large vulvar defect, vaginal 
stenosis, and a Hartmann’s mucocele was successfully 
managed with unilateral gracilis flaps, thigh advance-
ment flaps, and bowel vaginoplasty using a Hartmann’s 
pouch. Such an approach not only allowed for drain-
age of a large symptomatic Hartmann’s mucocele and 
a symptomatic urethral stricture, but also provided the 
patient with a functional introitus and vaginal canal. This 
technique can provide patients with a functional neova-
gina using previously described techniques in a novel 
approach.
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