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Tilapia Fish Skin: a new biological graft in gynecology

Vaginal agenesis is a rare mal-formation of the lower female genital tract, with a prevalence of 1 in 5000 female newborns.
Mayer-Rokitansky-Kuster-Hauser (MRKH) syndrome represents 90% of all causes and is caused by partial or complete aplasia of
the Mullerian ducts. The majority of these women have complete uterine agenesis. Primary amenorrhea is the first clinical sign, in
patients with 46 XX karyotype, functioning ovaries and normal external genitalia.!

Creating a satisfactory neovagine when sexual activity is desired is primarily the goal of treatment. This ideal vaginal reconstruction
should provide a long-lasting, functional passage for sexual intercourse that does not need maintenance with dilators or lubrication
for sexual activity. At present, however, no standard treatment exists. Progressive dilatation is recommended by the American
College of Obstetricians and Gynecologists as the first choice for creation of a neovagina,? but this requires highly motivated
patients and has a considerable failure rate.® Surgical treatment usually shares a common step of tissue dissection between the
urinary tract and the rectum.

There are many surgical techniques for creating a neovagina: using olive-shaped plastic forms combined with traction devices
(Vecchietti technique), Hegar dilatators or specially constructed bicycle seats for dilatation; bowel transplants; labial, thigh, or
subcutaneous abdominal flaps; and insertion of an inlay split-thickness skin graft, or peritoneal graft. However, consensus has not
been reached concerning the best therapeutic approach. Additionally, in the surgical treatment of neovaginoplasty is necessary
not only to open the canal, but also to cover it with some material that mimicked the vaginal mucosa, functioning as a scaffold.
Several biomaterials have relied on tissues, such us peritoneum,* various segments of the colon,” amnion® or skin grafts,” which
are often associated with complications due to prolonged, complex surgery and the inherent physiological differences of these
substrates. Neovaginoplasty with autologous skin graft is one of the most used techniques in recent reviews. It had success rates,
but leaves stigmatizing scars. In fact, the large abdominal or inguinal incision for the reconstruction procedure was an important
drawback.

The Child and Adolescent Health Care Unit from Maternidade Escola Assis Cheteaubriand (MEAC) — Universidade Federal do
Ceara (UFC) in association with The NPDM (Nucleus of Research and Development of Medicines - Universidade Federal do
Ceard) seek an alternative to skin grafting for neovaginoplasty with an easily accessible material in relation to cost. Previously,
Dr. Manoel Odorico de Moraes Filho and Edmar Maciel Lima Junior had excellent results with use the skin of Nile tilapia in
burn patients in Institute Dr José Frota (Center of Burns) after Radiosterilization, the glycerol protocol and skin conditioning in
the NPDM laboratories. Tilapia skin has also been suggested as a possible biological material due its collagenous, histological
and mechanical similarity to human skin and to other available biomaterials.®® For the scaffold manufacturing, bioactive natural
organic material such as fish collagen originated from aquatics products have been widely investigated because the severe bovine,
avian and swine inflectious problems (zoonosis). Thereafter, Dr. Zenilda Vieira Bruno and Dr. Leonardo Bezerra from MEAC-UFC
proposed to study this material utilization as well for the
formation of a scaffold for proliferation of a new vaginal
epithelium. The idea was replacing the patient’s own skin,
as has been traditionally used for more than twenty years.
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Evaluation of the postoperative results after intervals of 2—6 months revealed a well-formed neovagina in the patient, with a length
of 10 cm and a two-finger width. The patient was released for sexual intercourse. There was not mucosal prolapse; there were no
surgical, urinary, or gastrointestinal infections or complications. Follow-up will continue.

Tissue bioengineering is a global concern in development. Different biomaterials are studied and created in regenerative medicine
for to be safe, effective and with low cost. The basic principle of tissue engineering is that cells, genes, and proteins are delivered
via a degradable material, termed as scaffold, to regenerate tissue.'

Bioactive materials for biomedical uses has been traditionally obtained from mammalian sources (primarily bovine or porcine
skin), but mammalian tissues have recently been suspected as posing a large risk of pathogens such as the transmission of infectious
diseases to humans. Severe inflectional problems (zoonosis); bovine spongiform encephalopathy, avian and swine influenzas, and
tooth-and-mouth disease in bovine, pig, and buffalo occur all over the world still now. An alternative material to mammalian
collagen is, therefore, urgently needed in the medical field, especially in the tissue engineering research field. Collagen from
aquatic animals like fishes and mollusks is considered to be a possible alternative to mammalian collagen because of its lower
risk. Fish skin and scales are abundant and can be obtained from food industries, supporting availability of fish collagen in
abundance.®!-3

Tilapia skin had shown its biological potential as covers for the burn wound due to its collagenous, histological and mechanical
similarity to human skin and to other available biomaterials.'*'® Vaginal agenesis has an important impact in self-estim and quality
of life in women. Because of the potential morbidity associated with harvesting autologous women skin in neovaginoplasty, the
use of allograft tissue can be a desirable alternative. The treatment has to be done in the perspective to provide to these patient
an effective, safe, comfortable and low morbidy procedure. Allograft mammalian extra celular matrix (ECM) materials have also
been reported to be more cost-effective than autologous, in others countries like USA, but have a potential risk of prion or viral
transmission despite extensive preparation to avoid this and thus reduce antigenicity.'”'®

Tilapia fish skin presents dense fibrous connective tissue layer, mainly, collagen type I. As such, it can constitute a possible graft
material similar to other ECM xenografts which work as anti-bacterial barrier, reduce wound fluid and protein losses and contribute
to ideal conditions for would healing processes to progress satisfactorily. Fish type I collagen have been considered as an effective
material for a biodegradable scaffold or spacer replicating the natural extracellular matrix, which serves to spatially organize cells,
providing them with environmental signals and directing site-specific cellular regulation.!®** Additionally, In recent publication
of our research group, we found that chemical sterilization as well as radiosterilization at the dosages of 25 kGy and 30 kGy are
effective in preparing Nile Tilapia skin for usage as a biological dressing, and these methods do not alter their microscopical nor
their tensiometric properties.?!

Another aspect to be considered is the fact that most of the biomaterials available in our country, and all developed world, as
wound dressings are imported and come at very high cost. Dornellas et al*> had evaluate the histological, anatomical and functional
results of the McIndoe procedure, as modified by the application of oxidized cellulose (SurgicelTM) in women with vaginal
agenesis in our country. The procedure described had offers patients a functional vagina by means of a simple but, unfortunately,
not low-cost procedure.

Therefore, tilapia collagen is believed to be a powerful candidate for use in making a clinical scaffold as an alternative to bovine
and porcine ECM Allograft and oxidized cellulose. We report here the benefits and advantages associated with the use of tilapia
fish Skin to create a satisfactory neovagina in MRKH. This technique may be considered, based on our results, an effective option
for the surgical treatment of women with vaginal agenesis without a functional uterus. Originally, Tilapia skin is possible usage
as a biological dressing material would be of one with practically unlimited availability, low cost and excellent quality. The
implementation of this novel biomaterial derived from the Nile Tilapia would produce great technological advancement with
significant financial and social impact for the health system.
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