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G.J. Burton

(1979), who considered them to be holdfasts
tethering the villous tree to the basal plate.
Whilst some bridges may indeed perform this
function it 1is clear from the intact examples
that many pass between adjacent villi.

Conversely, when the attachment of a bridge
does shear a localised area of syncytial damage
results. Such areas are remarkably consistent in
size, being roughly circular and 10-15 pm in
diameter, and these dimensions are of course
equivalent to those of intact bridges. The areas
of damage are well circumscribed, often with
raised margins, and depending on the depth of the
lesions the underlying stroma may be exposed
(Fig. 15). Similar artifacts would also be
created if areas of villous apposition and fusion
were forcibly separated.

Such areas of syncytial damage are typical
of the fixed delivered placenta in which there
has been no possibility of healing or repair.
Interestingly Clint et al., (1979) described
isolated masses of cellular tissue associated
with what appeared to be areas of syncytial
damage. The authors offered the possible
explanation that these cells represented a
proliferation of cytotrophoblast elements in an
attempt at syncytial repair. It is apparent from
these scanning electron microscopic studies that
in vivo rupture of intervillous bridges or areas
of syncytial fusion might trigger such a
response.

The Microvillous Surface

General appearances

Not surprisingly the microvilli covering the
villous surface have attracted the attention of
many investigators, and their appearances during

the wvarious stages of gestation have been
described in great detail (e.g., Dempsey and
Luse, 1971; Bergstrom, 1971; Ferenczy and
Richart, 1972; Fox and Agrafojo-Blanco, 1974;
King and Menton, 1975; Thiriot-Herbert and
Panigel, 1977; Sandstedt, 1979« There is
general agreement between the descriptions

provided by these authors.

In early pregnancy the microvilli appear to
be arranged in an irregular honeycomb pattern
(Fig. 2) and this undoubtedly reflects the fact
that in the immature placenta microvilli origin-
ate in tufts, rather than being evenly distrib-
uted over the villous surface. Indeed on the
basis of sections cut tangential to the syncytial
surface Boyd et al., (1968) suggested these tufts
may on occasions be elongated into ridges of
considerable 1length (see their Fig. 4). In
confirmation of this Dempsey and Luse (1971),
Bergstrom (1971), and King and Menton (1975) all
described ridge-like elevations in the micro-
villous covering of villi during early pregnancy.

These have not been reported in the mature
placenta, in which the distribution of microvilli
over the syncytial surface 1is more even,

Sandstedt _(1979) fstimating the density to be
10-12 x 10 per mm

Individual microvilli may present several
forms in the scanning electron microscope.
Approximately 2-4 pm in length and 0.2-0.3 pm

in diameter the majority are cylindrical in
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shape, whereas others are more spatulate or
possess expanded bulbous tips. Microvilli are,
however, notoriously vulnerable to both hypoxic
changes (Illsley et al., 1985) and to fixation
artifacts (Hayat, 1981). Their configuration
depends to a considerable extent on the
osmolality, ionic concentration and temperature
of the fixative employed, and so great signifi-
cance should not be attached to these various
descriptions.

Nonetheless it is difficult to understand
how branching of the microvilli may be influenced
in this way and several investigators have
commented that bifid or multiply-branched micro-
villi are especially common in early gestation
(Bergstrom, 1971; Ferenczy and Richart, 1972;
Fox and Agrafojo-Blanco, 1974). This may repre-
sent a genuine change in the structure of the
microvilli during gestation, or simply reflect
the fact that when microvilli arise in tufts, as
in early pregnancy, the bases of individual
microvilli are hard to define. Particularly
complex branching of the microvilli was observed
in cases of molar transformation by Ferenczy and
Richart (1972).

Microvillous-free areas

Few facets of placental structure have
created such controversy within the literature as
the presence or absence of microvillous-free
areas on the villous surface. Several accounts
describe a gradual transition between the normal
extensive microvillous covered areas and regions

where the microvilli are greatly reduced in
number or absent (Fox and Agrafojo-Blanco, 1974;
Leibl et al., 1975a, 1975b; Clint et al., 1979;
Demir, 1979).

Frequently such regions are seen on the tips
of terminal villi or over the dome-shaped protru-
berances thought to be vasculo-syncytial
membranes. As has been stated, however, micro-
villi are particularly susceptible to hypoxia and
to fixation artifacts, and it is worthy of note
that most of the studies quoted above employed

air-drying in their preparative techniques. The
surface tension effects associated with air-
drying may cause microvillous loss (Bergstrom,

1971), and more recent studies using the superior
critical-point drying technique have found no
evidence of microvillous-free areas (Ferenczy and
Richart, 1972; King and Menton, 1975).

Specimen drying 1is only one complicating
factor, and other steps in tissue processing may
also lead to aberrations. For example there is
the problem of protein deposition from the
maternal plasma onto the villous surface, causing
agglutination of the microvilli. Adequate
washing during preparation or ideally fixation
via the dual perfusion technique minimises but
cannot completely prevent this deposition.

ﬁ

Fig. 19 During tissue handling areas of the
syncytium (s) may be lifted away exposing the
smooth featureless basement membrane (bm).

Fig. 20 1In other areas where the syncytium (s)
has been torn away cytotrophoblast cells (c) may
be seen lying on the basement membrane (bm).




