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We compared histological structure of the orbital and subcutaneous adipose tissue. Quantita-
tive morphometry showed that the mean diameter of adipocytes and their volume density
in the orbital adipose tissue were significantly lower than in the subcutaneous fat, while
volume density of vessels and elements of the connective tissue in the orbital adipose tissue
was higher. Previously known and revealed here differences in the structure of orbital and
subcutaneous adipose tissue do not answer the question, whether subcutaneous adipose tissue
can be used for replacement of the orbital tissue deficit.

Key Words: subcutaneous fat; lipofilling, enophthalmos, orbital fat

The space between the eye bulb, extraocular muscles,
vessels, and nerves is filled with adipose tissue, so
called orbital adipose body (OAB) [3]. This structure
is of specific interest due to some features [2]. OAB
belongs to white adipose tissue, but differs from the
adipose tissue of the body by embryonic origin [7],
functions, and structure [8]. It is known that OAB
significantly differs from the subcutaneous fat (SF)
by the size of adipocytes, relative volume of collagen,
content of endothelial cells, and quantitative density
of mast cells [10,12].

Deficit of OAB leading to enophthalmos, i.e.
displacement of the eye bulb into the orbital space,
is observed during various inherited and acquired
physiological and pathological states of the eye, such
as senile atrophy of the adipose tissue, inherited en-
ophthalmos, trauma or radiation injury, and anoph-
thalmic syndrome. Autotransplantation of SF is often
used in these cases for compensation of lost volume
[5,9]. Thus, the histological structures of OAB and SF
should be studied in accordance to the main principle
of plastic surgery — like substitutes like [11].
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Here we compared the histological structures of
OAB and SF.

MATERIALS AND METHODS

Specimens of OAB (#=24) from 5 male and 17 fe-
male patients aging 3-89 years were obtained dur-
ing surgical repair and plastic surgery of the ocular
and periocular area. OAB samples (main group) were
taken from the following areas containing adipose
tissue: upper internal (2 samples), upper middle and
upper external (14 samples), lower (5 samples), and
retrobulbar part of OAB surrounding the optic nerve
(3 samples). Samples of OAB from the upper internal
and upper external fatty tissue were obtained from 2
patients during cosmetic blepharoplasty.

The reference group consisted of 6 samples of SF
obtained from 5 men and 1 woman aging 27-58 years.
One sample was resected from the lateral surface of
the hip, 5 other samples were taken from the paraum-
bilical area.

The samples were fixed in formalin and histologi-
cal sections were prepared by the standard methods;
the sections were stained with hematoxylin and eosin
(Biovitrum). Computer morphometry was conducted
for quantitative estimation of tissue structures. The
histological sections were photographed (10 random
fields of view per sample) using a XC-10 digital ca-
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Fig. 1. Standard OAB (a) and SF (b) pictures. Light microscopy, hematoxylin and eosin staining, x100.
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Fig. 2. VD of vessels (a), adipocytes (b), and stroma (c), and mean diameter of adipocytes (d) in OAB samples taken from the retrobulbar
area (l), upper medium and external (Il), upper internal (Ill), and lower (IV) areas of the adipose tissue and SF (V). Statistically significant
differences between SF and OAB samples are presented (Mann—Whitney test).
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mera integrated to IX-81 inverted microscope (Olym-
pus). The obtained digital pictures were further mor-
phometrically analyzed. For this purpose, the greatest
diameter of 100 random adipocytes was measured
in each sample using CellSens Dimension software
(Olympus). Volume density (VD) of blood vessels,
adipocytes, and connective tissue elements was calcu-
lated using the point estimation method [1] and Grid
and Cell Counter plugins for ImageJ 1.46 software.

The data were processed using Statistica 7.0
software (StatSoft). Mann—Whitney test was used
for comparison of quantitative parameters in the two
groups (OAB and SF). Comparison of quantitative
parameters in several groups was performed using
Kruskal—Wallis test. Median and lower and upper
quartiles were used for description of sample not fit-
ting normal distribution.

RESULTS

Macro- and microscopic investigation of histological
samples of the adipose tissue of various localizations
showed several features of these tissues.

Fragments of SF did not significantly differ from
OAB samples resected from the medium and upper
lateral, lower, and perineural retrobulbar areas of the
adipose tissue. All samples were described by an in-
dependent histologist as yellow or bright yellow frag-
ments of the soft or dense elastic tissue. Only mac-
roscopic structure of OAB samples isolated from the
upper internal area of the adipose tissue differed from
other samples. They had light yellow or whitish col-
or, which is in line with published reports [4,13]. All
OAB samples included in this investigation consisted
of smaller lobes than SF at both macro- and micro-
scopic levels (Fig. 1).

Morphometry was conducted during microscopy
in order to estimate quantitatively the structural differ-
ences of the samples. The mean diameter of adipocytes
and their VD in the OAB were significantly lower than
in SF. However, VD of vessels and elements of the
connective tissue in OAB was significantly higher than
in SF. In turn, no significant differences in study pa-
rameters were observed between OAB samples taken
from different areas (Fig. 2). Morphological differ-
ences in the samples of the adipose tissue related to
gender or age of patients were also not found.

Analysis of macro- and microscopic structure of
OAB and SF revealed additional differences in VD of
blood vessels, adipocytes, and elements of the con-
nective tissue. The obtained results are in line with
published reports on structural differences of OAB
and SF [10,12]. Due to the presence of small lobes

and high content of connective tissue elements, OAB
provides mobility of the eye bulb and oculomotor sys-
tem. Higher VD of vessels in OAB found in our study
agrees with previous data [6] demonstrating dense net
of branching vessels in the forming OAB of human
embryos.

Taking into account the known and revealed in
our study specific features of OAB structure, we can
conclude that SF significantly differs from OAB. Fur-
ther investigations of the possibility of using SF for
substitution of volume deficit of OAB are needed.
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