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Lambros evolved the concept of “deflation” as an
important mechanism by which the face ages. The
finding that fat is compdrtmcnmhzcd, not simply
in the face but throughout the entire human body
including the uvunk and exwemiues, supports
these authors’ concept.

Why fat is compartmentalized is unknown. It
has been noted that numerous dyes stain very dis-
crete anatomical fat regions. Fascial condensa-
tions could be visualized with loupe magnification
in the inital study.' It was hypothesized that these
fascial septa inserted into the dermis, thereby act-
ing as partitioning barriers. Because the concept
of fat compartmentalization has so many impor-
tant implications for plastic surgery, for the study
of obesity, and for the science of aging, the fol-
lowing study was performed to evaluate the histo-
logic barriers between several adjacent compart-
ments.

MATERIALS AND METHODS

Eighteen hemifacial cadaver dissections were
performed. Five maie and four female faces were
used, ranging in age from 39 to 87 years. No pre-
vious surgical scars were present in the specimens
used for dissecton, as this could aliect dye difiu-
sion. All specimens were fresh; none had been
frozen before dissection and harvesting of samples
for histology. "
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Fig. 1. Sections were taken from the transition zones between
fat compartments to verify the presence of septal barriers. Four
regions w
middle, and laterai temporal cheek compartments {areas of hIS-
tologic sampling are shown in red).
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Trichrome stain, in general, was found to be su-
perior to hematoxylin and eosin for demonstrat-
ing the connective tissue barriers.

RESULTS

The central temporal septum illustrates highly
l(siolmnixu uyt parttioning (Figs. 2 and 3). bi-
brous septa arise from the underlying fascia of
the frontalis muscle (Fig. 2), and can be clearly
insert into the skin of the dermis.
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Fig.2. Asectionwastakenfromthe boundary between the mid-
dle forehead compartment (undyed) and the central forehead
compartment {stained with Cancer Therapeutics dye).

Fig. 3. Hlsmiogic examination of the centrai temporal septum
{red arrow) shows that thisis a condensation of connective tissue,
evidenced by the intense staining. The septum originates from
the underlying fascia of the frontalis muscle. it is important to
note that this is a subcutaneous septum rather than a submus-
cular membrane.

depending on the particular individual. However,
it is always located superior to jowl fat and inferior
to the infraorbital fat (Fig. 5). A transverse section
obtained from the transition between nasolabial
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densation separating these two compartments
(Fig. 6). ngh-power mdgmﬁc(mon shows that this
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Fig. 4. (Above) Macroanatomical dissection confirms the pres-
ence of the central temporal septum as a subcutaneous struc-
ture. (Below} Macroanatomical photography of the central tem-
poral septum shows this to be a dense, fibrous band. The
functional characteristics of all of these septa enable their local-
ization with dye injection and histologic evaluation.

Although many subcutanecous fat septa are noted

throughout this slide, it is important to rccogmze
ihai mu\ one ermw—ghgg fascial condensaiion—
par titions dve, hlghhghmm its difference func-
tionally from the eurroundmg random septa. He-
mammlm and eosin staining likewise verifies the
presence of this barrier.

The middle cheek compartment is separated
from its medial counterpart by the middle cheek
septum. An en bloc specimen harvested from the
transition zone between these two regions reveals
a dense fibrous barrier (Fig. 7). The microanat-
omy is shown to consist of connective tissue, as
evidenced by the intense stammg; with trichrome.
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Fig. 5. A section is harvested from the transition between the
nasolabial compartment (undyed} and the superficial medial
cheek fat {dyed with Cancer Therapeutics dye).

Fig. 6. Histologic examination of the septum between nasola-
bialfatand medial cheekfat shows a fibrousstructure{red arrows)
that inserts into the dermis of the skin. Note that there is no epi-
dermal marker{e.g., dimpling ordiminished thickness) attheder-
mocutaneousinsertion. The medial cheek septum representsthe
fascial boundary between the two compartments described
above.

-

poral cheek fat. This compartmentis of interest in
that it is the only one that traverses the forehead
and the neck. Dye staining of this particular com-
partment has been very specific in every cadaver
studied to date. A full-thickness specimen was har-
vested (Fig. 8, above). The dye resists washout dur-
ing histologic processing and clearly demarcates

Fig. 7. {Above) Th
{dyed)and medial cheek fat (undyed) is termed the middle cheek
septum. A tissue sample has been harvested from this area (blue
sectjon). (Befow) The fibrous nature of the barrier between these
two regions can be seen (red arrows). Dye washout has occurred
with this particular specimen. This is not as firm a membrane as
that noted in the forehead {Fig. 4, below).

the boundary between these two compartments.
The lateral cheek septum is seen as a thickened
region that partitions dye from the unstained mid-
dle cheek fat (Fig. 8, below). It is noted that there
is overlap between these compartments on a mi-
croanatomical level (Fig. 8, below), in keeping with
what has been observed during macroanatomical
dissection. Other septal boundaries, including the
lower eyelid and the boundary to the jowl fat, have
been studied and confirm the presence of fascial
condensations as the mechanism of fat compart-
mentalization.

DISCUSSION

Subcutaneous fat compartments are deter-
mined by fascial membranes that arise from the



Fig. 8. {Above) This cadaver has been stained to show the ana-
tomical limits of the lateral temporal cheek septum. This com-
partment is unique in that it is the only one that spans the fore-
head with the neck. A section was harvested from the midportion
of this compartment, between it and the adjacent middie cheek
fat (red section). {Below) Dye staining is seen in the lateral tempo-
ral cheek region (blue dye). Note that the lateral cheek septum
(red arrows) runs along an oblique course. This is characteristic of
this particular compartment: the septal boundary between the
nasolabial fat and medial cheek fat runs almost always along a
more perpendicular course. Overlap of fat between subcutane-
ous fat is observed in many situations.

superficial fascia and insert into the dermis of the
skin. These membranes are impermeable to dye,
a finding that has enabled the study of compart-
ments throughout the human body. It is this fas-
cial system that dictates the location and shape of
each anatomical subcutaneous compartment.
During the face-lift procedure, septae between
compartments must be divided as dissection pro-
ceeds. It is important to recognize the fact that
transition zones between compartments are re-
gions of potential injury to deeper structures, in-
cluding branches of the facial nerve (Fig. 9). Dur-
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Fig. 9. Septal membranes between adjacent subcutaneous
compartments represent potential sites of injury to the facial
nerve. The facial nerve (arrow) is tethered between the lateral
cheek compartment (dyed) and the middle cheek compartment.

ing the early part of the face-lift procedure, one
dissects from the lateral cheek compartment
through a septal barrier into the middle cheek fat.
The facial nerve can be injured, as can branches
of the facial artery, if transitioning is performed in
too deep a plane (Fig. 9). This is also true of the
greater auricular nerve and the buccal branch of the
facial nerve—McKinney’s point and MacGregor’s
patch—which are simply regions where three or
more septal membranes fuse.

The knowledge of where these septal parti-
tions occur can be used during the face-lift pro-
cedure. For example, Aston advocates dissection
of the preauricular flap, the postauricular flap,
and then parallel to the platysma cutaneous ligament.®
This technique is really a surgical principle: dis-
section of the subcutaneous plane is always facil-
itated if one dissects parallel to the known septal
barriers. It is when dissection occurs perpendicu-
lar to a septum that improper transitioning may
occur. One of the most significant regions where
this can occur is anterior to the middle cheek
compartment, where the area beneath the zygo-
maticus major muscle can be inadvertently dis-
sected. Again, knowledge of where these mem-
branes occur can facilitate the face-ift dissection.

An interesting concept arises from this histo-
logic research. Because an interconnecting frame-
work is constructed by these septal barriers, it may
be that this constitutes a “retaining system” of the
face. The retaining ligaments have been described
by Furnas and further elucidated by Swzin et al.”*
[tis noteworthy thatligaments occur where several
septal boundaries meet and, presumably, fuse. A
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retaining system prevents migration of skin, a find-
ing that can be observed by clinical examination.

Why these septal membranes existisunknown.
Scheverien et al. have suggested that these mem-
branes stabilize the blood supply to the skin.? This
correlates with the clinical finding that zones of
vascularity are encountered alternating with zones
of relative avascularity during the face-lift proce-
dure. The vascular zones occur between anatom-
ical compartments, where the septal membranes
are located. This is particularly evident in the me-
dial face, where perforators from the transverse
facial artery and angular artery are found. This
finding may be analogous to the zones of adher-
ence described on the trunk and encountered
during liposuction.

The question arises that if these compartments
exist all over the surface of the human body, why
have they only recently been brought to our at-
tention? The answer is that fat compartmentaliza-
tion has been recognized for years, ever since peri-
orbital ecchymosis was first observed. Periorbital
bruising is restricted to the inferior orbital fat
compartment, and the only difference between
the lower eyelid and the rest of the face is the
thickness of the skin. The thin skin of the lid allows
blood (or dye) partitioning to be recognized in a
discrete region, before the pigment has had time to
diffuse to an adjacent compartment along the muscles,
vessels, or nerves. By the time a cheek hematoma
stains the skin, it has had sufficient time to diffuse
along these channels, so a discrete compartment
was not observed. If one removes the epidermis

and some of the dermis, time lapse photography
can show complete diffusion of dye in some com-
partments in as little as 4 hours.

The current study lends additional evidence
for the anatomical concept of subcutaneous fat
compartments. This further refines our under-
standing of facial anatomy and will improve the
results of facial aesthetic surgery.
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