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Abstract

We present an ultrastructural study of the utilization of human amriy words

otic membrane in the treatment of congenital absence of the vaginaAmniotic membrane
10 patients. All patients were surgically treated with application of aftmnion

amniotic membrane graft using the modified McIndoe and Bannisteflectron microscopy
technique. Sixty days after surgery, samples of the vaginal ne&Ongenital absence

epithelium were collected for transmission electron microscopy anaﬁf vagina

ysis. The ultrastructural findings consisted of a lining of mature eovagina
squamous epithelium indicating the occurrence of metaplasia of the” 7"
amniotic epithelium into the vaginal epithelium. The cells were ar-

ranged in layers as in the normal vaginal epithelium, i.e., superficial,

intermediate and deep layers. There were desmosomes and cytoplas-

mic intermediate cytokeratin filaments, as well as some remnant

features of the previous amniotic epithelium. These findings suggest

that human amniotic membrane is able to complete metaplasia into

squamous cells but the mechanism of this cellular transformation is

unknown.

Introduction hematometra or hematocolpos may trans-
form the situation into a surgical emergency.

Vagina malformations are unusual but Various treatments have been described
give rise to serious problems for the sexudbr vaginal agenesis. Gradual vaginal dilata-
life of the patients. Their severity rangegtion, vulvovaginoplasty with labia and split-
from vaginal shortening in patients with an-skin graft to line a surgically dissected va-
drogen insensitivity to complete agenesis ofjina are some of the treatments proposed (1).
the vagina. Masculinized females have morén addition to its use as a biological dressing
complicated abnormalities and vaginal stricfor wounds and burns, human amnion has
tures, often secondary to vaginal surgeryalso been used as a graft for surgical treat-
which can be a source of major concernment of congenital absence of the vagina (1-
Intercourse becomes difficult or impossible7).

and when a functioning uterus is present, We present an ultrastructural study of the
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tissue formed after the application of amincision was made in the vesicorectal space,
nion onto the surface of the artificially with care taken to avoid injury to the bladder
produced vaginal canal in 10 patients wittand rectum. The vaginal tunnel was then
congenital absence of the vagina. To oucreated by blunt dissection to a depth of 14 to
knowledge, this is the first electron micros-16 cm and a diameter of 3 to 4 cm. After
copy study that analyzes the morphologicatstablishing homeostasis, the mold covered
aspect of the new epithelium lining the vawith a condom wrapped in amniotic mem-

gina. brane was inserted. Two to three silk sutures
in the labia majora maintained the mold in
Patients and Methods position. The labial stitches were removed

on the 8th day and the mold was withdrawn.

Ten patients with congenital absence offhe patient was instructed how to use a
the vagina seen at the Departamento deooden vaginal dilator wrapped with a lu-
Ginecologia e Obstetricia of Hospital debricated condom of appropriate size and was
Clinicas, Curitiba, Brazil, were selected forasked to insert it two to three times a day for
this study. All patients were treated surgi-atleast 10 min. Three weeks later, the patient
cally with an amniotic membrane graft usingvas encouraged to have intercourse, if ap-
the modified McIndoe and Bannister techpropriate, or to continue with the dilator one
nigue (8). Sixty days after surgery, sampleweek longer.
of the vaginal neo-epithelium were obtained Sixty days after surgery, samples were
for transmission electron microscopy examitaken from the lateral wall of the new vagina.
nation. These samples and the amniotic membrane

The amnion to be used for the graft wasragments selected for the ultrastructural
removed from the placenta at the time o$tudy were fixed with 3% glutaraldehyde for
delivery, either vaginal or by cesarean seat least 2 h. The specimens were postfixed
tion, from 10 patients previously selected awith 1% OsQ solution in 0.2 M cacodylate
amniotic membrane donors. Fetal membrandsuffer, pH 7.3, for 2 h, rinsed three times in
with meconium staining, suspected choriodistilled water, cut into 5-mffragments,
amnionitis or premature rupture were notind placed in 2% uranyl acetate solution.
used for grafting. Before the study, sera froni\fter 24 h the specimens were rinsed three
all amnion donors were tested for syphilisfimes with distilled water and serially dehy-
toxoplasmosis, hepatitis B, hepatitis C andrated in increasing alcohol concentrations
HIV. Maternal blood and other contami-of 70 to 100% for 10 min each. The speci-
nants were removed by washing the memmens were then treated for 10 min with a
brane in sterile saline until apparently clear®9% propylene oxide solution, embedded in
The membranes were stored &C4in a 3:1and 1:1 solutions of propylene oxide and
solution containing 80 mg gentamicin peraraldite for 60 min each and further embed-
100 ml sterile saline for 48 to 72 h before itgled and shaken overnight in pure araldite
utilization in surgery. The membrane wagesin. One-mm thick sections were cut with
applied to a vaginal latex mold in such a waglass knives using a Reichert-Jung ultrami-
that the mesenchymal surface of the amniotrotome and stained with 1% toluidine blue
contacted the host tissue. Amniotic memfor orientation and light microscopy analy-
branes from 10 patients were also submittesis. The selected areas were then cut into 60-
to transmission electron microscopy analyam sections and stained with lead citrate and
sis for comparison. uranyl acetate for examination with an EM

Under general anesthesia, the patient wdhilips 300 transmission electron micro-
placed in the lithotomy position. An obliquescope.



Ultrastructural study of the neovagina

Results

Patient age ranged from 18 to 28 yea
(mean, 20.8 years). Preoperative vaginé:
length ranged from zero (absence) to 3 cni-
Most patients were amenorrheic and elthe

incapable of or experiencing difficulty in

engaging in sexual activity. : -
The transmission electron mlcroscop)‘ix

findings of the reflected amnion epithelium X o Py

from 10 donors consisted of a sheet of closery
apposed cells with numerous microvilli that
projected from the apical surface. The cells
ranged from cuboidal to low columnar with
centrally located nuclei. Variable numberg _
of cytoplasmic lipid droplets were seen. Ther
were intercellular junctions (desmosomes|,
and cellular processes at the base of the ce|4
where they attached to the underlying basf:
lamina. The basal lamina was thick and pre
sented a lattice of undulated collagen fibrilg
arranged in parallel to the epithelium. Thg
underlying chorion was formed by fibrils |
mostly arranged in bundles and forming ¢
loose network (Figure 1). 3

After 8 days, when the latex mold wag’
removed, the amnion could be seen as|
distinct layer applied to the vaginal wall with
widespread but small areas of congestioff .
Gross examination revealed no severe i -
flammatory reaction or necrosis. Sixty days
after surgery the vagina was found to be we| -
formed and of satisfactory depth and calibg
in all patients.

The transmission electron microscopy
findings for the new vaginal epithelium 60
days after amnion grafting consisted of
lining of mature squamous epithelium indi
cating complete epithelialization (Figure 2)}*
The cells were arranged in layers as in th
normal vaginal epithelium, i.e., superficial,
intermediate and deep layers. There we
intercellular junctions (desmosomes) ang-
cytoplasmic intermediate cytokeratin fila-f=
ments. The basal lamina was thick and t
underlying chorion was formed by loos
connective tissue (Figures 2 and 3). In a fe
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Figure 1 - Transmission electron
micrograph of a reflected por-
tion of amnion epithelium (e)
showing cuboidal to low colum-
nar cells with centrally located
nuclei (N). Variable numbers of
cytoplasmic lipid droplets are
seen (L) as well as numerous
microvilli projecting from the api-
cal surface (mv). bl indicates the
basal lamina and arrows indicate
desmosomes. Lead citrate and
uranyl acetate staining (bar = 1
pum).

Figure 2 - Transmission electron
micrograph of new vaginal epi-
thelium 60 days after application
of amnion graft. The cells are
characteristic of squamous epi-
thelium with oval nuclei (N),
abundant cytoplasm (c) with nu-
merous desmosomes (arrow
heads) and tonofilaments. Lead
citrate and uranyl acetate stain-
ing (bar = 1 uym).

Figure 3 - Transmission electron
micrograph of neovagina squa-
mous epithelium with abundant
cytoplasm, clearly visible nu-
cleoli and numerous desmo-
somes (arrow). There are some
areas suggesting interdigitation
(*) of cells with occasional re-
sidual microvilli (M). This evi-
dence suggests a squamous
metaplasia of amniotic tissue.
Lead citrate and uranyl acetate
staining (bar = 1 pm).
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The human amniotic membrane is d&he new epithelium developed from the am-
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