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INTRODUCTION

Mayer-Rokitansky-Küster-Hauser (MRKH) syndrome is a con-
genital malformation in which the Müllerian ducts fail to devel-
op, resulting in aplasia/hypoplasia of the uterus and upper two-
thirds of the vagina in women with a 46,XX karyotype, normal 
secondary sexual characteristics, and normal ovarian function 
[1]. 

Treatment may be either nonsurgical, using vaginal expanders, 
or surgical, including full- or split-thickness skin grafts, local and 

locoregional flaps and bowel flaps [2]. The chosen method de-
pends on many factors, such as the patient’s motivation or pref-
erence and the surgeon’s experience [3]. There is no consensus 
in the literature regarding the best option for surgical correction 
[4]. The Abbe-McIndoe technique, in which a split-thickness 
skin graft is used to cover the neovaginal canal lining, was a 
breakthrough in vaginoplasty [5]. Several modifications with 
many different materials have been proposed, including autolo-
gous buccal mucosa, artificial dermis, and in vitro vaginal cell 
cultures [6]. Taking into account the controversy about the ide-

XCM Biologic Tissue Matrix xenograft and 
autologous micromucosa graft for vaginal 
reconstruction in Mayer-Rokitansky-Küster-Hauser 
syndrome
Tatiana Gigante Gomes1, Mariana Agostinho1, Mariana Conceição Cardoso2,  
João Nunes da Costa1, Júlio Matias1

1Department of Plastic, Reconstructive and Maxillofacial Surgery, Hospital of Egas Moniz, CHLO, Lisbon; 2Department of Obstetrics and 
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Fig. 1. Preoperative photograph. Preoperative marking a U-shaped 
incision in the vulva.

al material for vaginoplasty, here we present a surgical technique 
where a neovagina was reconstructed and shaped by a vaginal 
expander with acellular porcine dermal matrix (XCM Biologic 
Tissue Matrix) and mucosal interposition using microfragments 
harvested from the hymen. The anatomical and functional out-
comes were satisfactory, and there were no visible scars at the 
donor site.

CASE

An 18-year-old woman with primary amenorrhea and inability 
of vaginal penetration presented with a seemingly normal vulva 
despite the nonexistence of the vaginal canal as assessed by a 
vaginal examination. Magnetic resonance imaging showed an 
atrophic uterus and vaginal aplasia, confirming the diagnosis of 
MRKH syndrome. Under general anesthesia, a U-shaped inci-
sion was made at the vulva just below the dimple (Fig. 1), three 
other incisions were made on the hymen at 3-, 6-, and 9-o’clock, 
and a potential space was created between the rectum and the 
bladder by careful blunt dissection while introducing a finger 
into the rectum to protect against injury. A cavity measuring 
12–13 cm in length and about 4–5 cm in diameter was achieved. 
A neovagina was reconstructed with a vaginal expander (Sil-
imed, Rio de Janeiro, Brazil) with acellular porcine dermal ma-
trix (XCM Biologic Tissue Matrix; DePuy Synthes, Johnson & 
Johnson, Solothurn, Switzerland) and mucosal interposition us-
ing microfragments harvested from the hymen. The xenograft, 
which measured 10 × 13 cm, was folded over itself lengthwise 
and a tube was created by suturing the edges together around 
the vaginal expander, which measured 12 × 4 cm, leaving an 
opening at one of the ends (Fig. 2). A piece of mucosa from the 
vaginal hymen was minced into pieces with diameters of 1–2 

mm and placed in the neovagina between the vaginal expander 
and the xenograft to promote epithelization (Fig. 3A-C). The 
xenograft and vaginal expander were inserted into the potential 
space, and the opening end of the XCM Biologic Tissue Matrix 
was sutured to the mucosa at the vaginal introitus with Vicryl 
4/0 sutures. To prevent any hematoma or seroma, a Jackson-
Pratt drain was also added (Fig. 3D). The patient was dis-
charged from the hospital on the third postoperative day, after 
drain removal. The routine use of a vaginal expander to prevent 
stricture formation was performed and was progressively re-
duced until 6 months postoperatively, when the expander was 
totally discontinued and sexual intercourse was allowed to be 
initiated.

At a 4-year follow-up, the patient presented good aesthetic and 
functional results, reporting sexual intercourse without discom-
fort and frequent orgasms. The Female Sexual Function Index 
questionnaire showed good sexual satisfaction. Upon observa-
tion, the vagina and its mucosa were soft, pliable, and easily ex-
tended to 11 cm in length with a looseness of two finger-widths 
(Fig. 4).

DISCUSSION

When treating patients with MRKH syndrome, the primary 
goal is the creation of a functional neovagina that enables satis-
factory sexual intercourse, thereby improving overall quality of 
life [7]. An ideal reconstruction should provide adequate di-
mensions, a physiological mucosal lining, and satisfying sexual 
function, along with minimal morbidity at the donor site [6]. 
Vaginoplasty using acellular dermal matrix presents many ad-
vantages when compared to the use of an autologous graft, such 
as the avoidance of scars and morbidity at the donor site, a 
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Fig. 2. Xenograft modeling. (A, B) XCM Biologic Tissue Matrix after 
being folded as a tube with an opening at one end.



Vol. 48 / No. 2 / March 2021

187

shorter time for epithelization, the simplicity of the surgical 
technique, and also nearly normal sexual function outcomes 
[7]. 

The XCM Biologic Tissue Matrix is a sterile non-cross-linked 
three-dimensional matrix that is derived from porcine dermis. 
Following the Kensey Nash Optrix cleansing process, it be-
comes a strong and durable acellular biologic implant that 
serves as a scaffold for tissue regeneration, which is crucial for 
facilitating soft tissue healing, cell in-growth, and proliferation 
[8]. XCM Biologic Tissue Matrix has been mainly used in tho-
racic surgery [8-10], and there have been some in vivo studies in 
rabbits regarding its use in abdominal wall reconstruction, 

namely in ventral hernia repair [11]. Kaufmann et al. [12,13] 
performed experimental studies in rats regarding incisional her-
nia repair with biological meshes. Their study, using a peritonitis 
model, suggested that XCM Biologic Tissue Matrix was superi-
or to other meshes in terms of incorporation, macroscopic mesh 
infection, and histological parameters including neovasculariza-
tion and collagen deposition. The authors also advised overlap-
ping the mesh to overcome the moderate shrinkage rate of 
XCM Biologic Tissue Matrix [12]. They also noted that this 
biomaterial had a much higher incorporation rate in a contami-
nated environment than in a physiological non-contaminated 
environment, suggesting this could be due to a higher fulminant 
inflammatory response [13].

Although no clinical cases have been published regarding the 
use of this biomaterial in vaginal reconstruction, we believe that 
XCM Biologic Tissue Matrix seems to be an adequate biological 
mesh to apply in vaginal surgery as it involves a contaminated 
field. In our case, the moderate shrinkage rate was overcome by 
using a vaginal expander for 6 months, and not by overlapping 
during placement.

Autologous micromucosa grafts were harvested from the hy-
men and introduced between the vaginal expander and the xe-
nograft to promote epithelization. Taking into consideration the 
results presented by Teng et al. [6], we hypothesized that micro-
mucosa interposition may have helped to physiologically recon-
struct the new vagina with a mucosal lining, at the expense of an 
almost invisible scar and with tissue that would otherwise be 
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Fig. 3. Intraoperative photographs. (A) Vaginal expander mold, xenograft, and minced particles of mucosa harvested from the hymen. Muco-
sal particles adhered to the gauze around the vaginal mold (B), which were covered by the xenograft (C).  (D) Immediate postoperative view.

Fig. 4. Four years after the operation. The neovagina was well re-
constructed with a soft, pliable, and easily extended mucosa lining.
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disposable.
Although comparative evidence regarding various vaginoplas-

ty methods has yet to emerge from randomized trials, we sug-
gest that vaginoplasty using a xenograft is a safe, effective, and 
reliable technique that provides satisfactory sexual function and 
good cosmetic results without donor site morbidity [7]. 

To our best knowledge, this is the first case described of vagi-
nal reconstruction with XCM Biologic Tissue Matrix, and we 
believe it deserves further attention because its maneuverability, 
plasticity, and tolerability make it favorable to apply in this ana-
tomical area.
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