SPECIAL TOPICS

Evolution of Midface Rejuvenation

Robert J. DeFatta, MD, PhD; Edwin F. Williams III, MD

ge is the most significant factor contributing to the overall change in the appearance
of an individual’s facial features over time. This gradual process of structural weak-
ening of the face begins during the third decade and continues to worsen during the
remainder of an individual’s lifetime. In this article we discuss how the approach to

midface rejuvenation has evolved over time owing to our increased understanding of the aging
process. In addition, we discuss specific techniques that we employ that have helped us achieve

more natural and lasting results.

One of the earliest changes to occur in the
aging process is the descent of the eye-
brows, creating the appearance of smaller
eyes. This is followed by the appearance
of excess skin laxity, pseudoherniation of
orbital fat through a weakened septum re-
sulting from laxity in the orbicularis re-
taining ligaments in both the upper and
lower eyelids with the additional laxity of
the zygomaticocutaneous ligaments in the
lower eyelids, descent of the malar fat pad,
and the formation of glabellar frown lines,
and an increased prominence of the na-
solabial folds during the fourth decade
(Figure 1). The fifth decade brings deep-
ening of the forehead wrinkles, glabellar
furrows, and crow’s feet. At the same time,
in the lower face, jowling begins to occur
along the mandibular line, and vertical
lines begin to form in the perioral region
(Figure 2). In the sixth decade, promi-
nent wrinkling occurs in the perioral re-
gion and the neck, the nose begins to
droop, and the lateral canthus weakens,
causing a downward slant of the lateral
eyes. Also, the glabellar and forehead
wrinkles continue to deepen and become
evident even at rest. One of the most
prominent occurrences in the aging pro-
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cess is the descent of the midface struc-
tures, which results in a worsening ap-
pearance of the nasojugal folds and lower
eyelids. The seventh decade brings a thin-
ning of the skin and fat resorption through-
out the face. Finally, during the eighth de-
cade, all of the changes that have already
occurred become exaggerated while the
skin continues to thin because of a dimin-
ishing subcutaneous fat distribution
(Figure 3).'

The purpose of the midface-lift proce-
dure is to reverse the aging process that
has occurred in an individual. This can be
accomplished through various tech-
niques that have been developed to date.
However, whichever procedure is used, the
ultimate goal is the same, that is, to repo-
sition and augment the facial tissues in
such a way as to return a more youthful
and rested appearance to an individual’s
face in lieu of introducing an “operated ap-
pearance” during the process.

HISTORICAL PERSPECTIVE

Prior to World War I, physicians were of-
ten guarded in sharing their wisdom re-
garding cosmetic surgery procedures
owing to the lack of acceptance. In fact,
the American medical establishment of
the 1920s called for a ban on cosmetic
surgery.*

The first case of surgical treatment of
rhytids occurred in 1912 by Hollander.?
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Figure 1. Aging process in the lower eyelids and midface. A, An example of a youthful eyelid and midface in which the orbital septum of the lower eyelid is still
taut and there is no laxity in either the orbicularis retaining ligaments or the zygomaticocutaneous ligaments. B, With age, orbital fat begins to pseudoherniate
through a weakened septum owing to laxity in the orbicularis retaining ligaments and the additional laxity of the zygomaticocutaneous ligaments. In addition, the

malar fat pad begins to descend.

Figure 2. Aging process in the fifth decade.

Shrouded in secrecy, distinguished European physi-
cians such as Lexer,* Passot,’ Joseph,® and Noel” contin-
ued to refine facial rejuvenation techniques. During this
time, Miller® is credited as publishing the first article fur-
thering the development and refinement of the midface-
lift in the United States.

These first techniques consisted of interrupted inci-
sions placed both in front of and behind the ears in natu-
ral creases and were combined with limited strips of ex-

Figure 3. Aging process in the eighth decade.

cised skin. In 1920 and 1921, Bettman® and Bourguet'?
were independently credited with the first subcutane-
ous rhytidectomy. Unlike previous procedures, this one
consisted of extensive undermining and lipectomy. The
next important contribution occurred in 1928 when the
posttragal incision was introduced by Joseph.°

More recently, technique modifications have oc-
curred to address the dissatisfaction with the lack of long-
term correction that occurred with the “classic” skin un-
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dermining from the procedures described in the early
1900s. In 1960, Aufricht attempted to prolong the lon-
gevity of the lift by advocating suturing deep to the su-
perficial fat. This was followed by the Skoog! technique
in 1974, in which the fascia and platysma muscle were
undermined to the level of the melolabial fold and jowl
in an attempt to address the lower third of the face. In
1976, the discovery of the superficial musculoaponeu-
rotic system (SMAS) by Mitz and Peyronie!? confirmed
the existence of a fascial layer investing the facial mi-
metic musculature. This layer was noted to lie in a tis-
sue plane that is continuous with the platysma below and
the temporoparietal fascia above and is anatomically dis-
tinct from the underlying parotideomasseteric fascia. It
is also important to note that this was the first approach
that advocated the effectiveness of imbrication as a rhyti-
dectomy technique.

In the 1990s, the emphasis turned to improving the
midface, traditionally the most difficult region of the face
to effectively address. This was accomplished through the
introduction of the deep plane and composite rhytidec-
tomy, which was pioneered by Hamra."> He realized that
by undermining the orbicularis oculi muscle through a
lower blepharoplasty approach and joining this with the
face-lift dissection, he could create a composite flap that
was composed of the orbicularis oculi, cheek fat, and pla-
tysma muscle. Repositioning the composite flap cor-
rected these 3 ptotic areas while maintaining their rela-
tionship with each other and the skin."? Disadvantages
of this approach are that by completely disassociating the
orbicularis oculi muscle and the underlying lateral can-
thus, eyelid malposition and ectropion can occur. This
can be very troublesome to the patient, as well as being
difficult to correct. In addition, this approach left pa-
tients with prolonged edema, which makes this ap-
proach less appealing to some patients. With this in mind,
even the experienced surgeon should realize that there
is a steep learning curve involved in obtaining the high
standard of results that Hamra'? describes before attempt-
ing this procedure.

The importance of the advances introduced by Hamra"
is exemplified by their incorporation into newer, theo-
retically less invasive techniques. Ramirez'* was one of
the pioneers in developing the endoscopic approach to
the midface. He noted that the midface dissection had
several components, which required careful elevation of
the suborbicularis oculi fat pad with the underlying peri-
osteum along the inferior orbital rim and malar areas. By
starting his dissection in the temporal area and creating
a tunnel between the malar-zygomatic arch and the tem-
poral pocket, he was able to suspend the midface sub-
orbicularis oculi fat pad to the temporal fascia. He also
noted that a Caldwell-Luc incision facilitates more ex-
pedient dissection of the midface. In a further under-
standing of how the lower eyelid and cheek act as 1 unit,
Ramirez!'* observed that upward lifting of the midface fa-
cilitates removal of considerable amounts of skin from
the lower eyelid. In fact, he noted that at least twice as
much skin on the lower eyelid can be removed when this
procedure is used compared with standard approaches.
He'* also felt that during blepharoplasty, the pretarsal or-
bicularis oculi muscle should be preserved to prevent com-

plications such as ectropion.'” This approach has been
the preferred midfacial rejuvenation approach of the se-
nior author (E.F.W.) since 1995, excluding the intra-
oral approach.

In 2000, Hester et al® published a report of their tech-
nique to address the midface using a transconjunctival
blepharoplasty approach. This dissection was con-
nected with a subperiosteal cheek-lift. This technique was
designed to correct midfacial aging by a central, direct
approach while avoiding an extensive peripheral to cen-
tral dissection in the subcutaneous, the sub-SMAS, or in
the deep plane. Although this approach addressed the
cheek-eyelid complex as one, the approach still re-
quired a canthopexy owing to the disruption of the lat-
eral canthus.”

The most recent advancement in midface rejuvena-
tion has been brought about through a clearer under-
standing of how the aging process leads to hand-in-
hand changes occurring in the lower eyelid complex and
the midface, which are 2 of the most common causes of
a patient’s initial consultation for facial rejuvenation. Al-
though the various youth-restoring midface-lift, eyebrow-
lift, lower face rhytidectomy, and blepharoplasty proce-
dures reposition the skin, the subcutaneous tissues, and
fat pads to reverse the aging process, they fail to effec-
tively improve the original volume loss with natural and
long-lasting results. Therefore, this problem was the ini-
tial impetus for a more direct, safe approach to address
this area of the face.

This concept was first addressed in 1992 by Terino'®
when he published his concept of facial rejuvenation using
alloplastic facial contouring. He felt that by using tech-
niques based on the concepts of zonal anatomy, the fa-
cial skeleton could be augmented with a minimum of com-
plications. The alloplastic onlays considerably improved
facial contour by correcting both hereditary deficien-
cies in youth as well as aging changes. The concept of
volumetric enhancement using alloplastic implants was
expanded when Flowers!” described the correction of the
tear trough deformity through this technique.

Owing to the widespread acceptance of alloplastic aug-
mentation in the periorbital and midface regions, Cole-
man'® introduced what he felt was a reliable method of
soft-tissue augmentation to correct periorbital changes
associated with aging in 1994. He published his philoso-
phy and technique of soft-tissue augmentation and lift-
ing with fat grafting in the periorbital region and postu-
lated the need for supporting and filling instead of excising
and suspending.'®

RELEVANT ANATOMY

A youthful eyelid consists of a slight upward slope from
the medial to lateral canthi, along with an almond-
shaped horizontal palpebral fissure. With the patient in
forward gaze, the lower eyelid should be positioned 1 to
2 mm above the lower edge of the limbus (nonpromi-
nent eye) or slightly below the limbus (prominent eye).
The lower eyelid should have good tone and be free of
tarsal ligament laxity, canthal tendon laxity, pseudoher-
niation of fat, or skin excess. In the youthful patient, the
distance from the upper edge of the lower eyelid to the
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eyelid/cheek junction should be no more than 8 to 12
mm. In addition, this transition should be smooth and
positioned at the infraorbital rim.

During the aging process, rounding of the palpebral
fissure occurs along with laxity of the lateral canthal ten-
don. It is the lateral canthal tendon laxity that leads to a
loss of the upward slant of the lateral canthus, resulting
in a tired appearance of the eyes. The combination of these
defects, along with laxity of the tarsal ligament, results
in an elongation of the vertical aperture of the eye and
eventual scleral show.

A combination of laxity in both the muscle and skin
contributes to decreased eyelid tone, which allows for vi-
sual irregularities in the lower eyelid secondary to pseu-
doherniation of fat through the orbital septum owing to
laxity in the orbicularis retaining ligaments in both the
upper and lower eyelids with the additional laxity of the
zygomaticocutaneous ligaments in the lower eyelids. The
increased laxity ultimately results in a descent of the eyelid/
cheek junction and increased vertical length of the lower
eyelid, the combination of which allows for the visual-
ization of the infraorbital rim through the lower eyelid
skin. Therefore, the youthful shorter and fuller lower eye-
lid is slowly replaced by a longer and volume-deflated
eyelid whose junction with the midface is displaced in-
feriorly. At this time, the malar fat pads descend, result-
ing in a loss in the cheek prominence, a tear trough eye-
lid deformity, and the appearance of prominent nasolabial
folds (Figure 4).

In the early 20th century, the senior author (E.F.W.)
critically analyzed his results following midface rejuve-
nation through the subperiosteal, transtemporal lifting
procedure up to that point and noted that his less-than-
ideal outcomes occurred in patients who had experi-
enced severe volume loss. These shortcomings were found
to be particularly evident in the “T zone,” which ana-
tomically encompasses the lower eyelids and the malar
eminence, down the nasolabial folds to the mesiolabial
lines, and the perioral area. As previously stated, vol-
ume loss results from a combination of atrophy of the
subcutaneous fat and muscle, as well as loss of the un-
derlying skeletal framework. Over the previous 5 years,
combining volume restoration through lipotransfer with
lifting procedures has been instrumental in elevating these
procedures to a new level of excellence in a comprehen-
sive approach to facial rejuvenation.

We have found that these changes in the eyelid/
cheek complex can effectively be addressed during mid-
face rejuvenation by augmenting this region with vol-
ume in addition to the traditional approaches that are used
to address the midface. It has become very evident that,
despite effective repositioning of the ptotic soft tissues
of the midface, facial rejuvenation may remain incom-
plete because of the persistent loss of volume that has
occurred in these patients (Figure 5). By augmenting
our midface-lift procedure with lipotransfer, we have been
able to improve our aesthetic results in a reliable and last-
ing fashion. We specifically transfer fat in patients un-
dergoing a midface-lift because these are the 4 key areas
where volume loss is most prominent. These include the
tear trough/infraorbital rim, the malar eminence, the sub-
malar region, and the nasolabial crease. Additional areas
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Figure 4. Youthful face vs aging face. Note how the increased laxity in the
orbicularis retaining ligaments and the zygomaticocutaneous ligaments
ultimately results in a descent of the lid-cheek junction and increased vertical
length of the lower eyelid. Also, the malar fat pads descend, resulting in a
loss in the cheek prominence, a tear trough eyelid deformity, and the
appearance of prominent nasolabial folds.

Jowling

where volume loss is present in some patients include
the temporal fossa, the jawline, the glabella, the lateral
eyebrow, and the perioral region.

Although we still seek the one perfect procedure that
can address all of the complex factors that occur in the
midface during the aging process, lipotransfer has been
very instrumental in helping us to better address the ag-
ing process that occurs in the eyelid/cheek complex. Fat
embodies several ideals for soft-tissue volume restora-
tion of the face: it is inexpensive, readily available, and
easily harvested,; it is biocompatible and pliable; and fat
does not rely on tissue reaction to provide volume en-
hancement. The earliest report of lipotransfer was by Neu-
ber'" in 1893; he used autologous fat to repair depressed
scars. Since then, several authors have reported on the
use of autologous fat as a soft-tissue filler for progres-
sive hemifacial atrophy, congenital anomalies (hemifa-
cial microsomia, cleft lip and palate, Treacher Collins—
Franceschetti syndrome), and acquired defects (rhytids,
folds, facial scars, and atrophy from facial paralysis).>**
However, it was not until the mid 1990s that lipotrans-
fer was considered for aesthetic purposes when Cole-
man?* described a technique of 3-dimensional liposculp-
ture using “tissue parcels” of fat and not as individual
cells. He reasoned that small parcels of fat have the best
chance of developing a blood supply and surviving.**

The overwhelming concern with lipotransfer is lon-
gevity. Coleman*** has shown in progressive reports that
this technique of liposculpture has longevity and has pre-
sented up to 6.5 years of follow-up data showing no re-
sorption of fat, whereas others?*® have observed 3- to
5-year long-term survival of fat. Several histologic stud-

ies?° support the rationale of transplanting small quan-
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Figure 5. Midface rejuvenation without volume restoration. This is an
example of a patient at 1 year after surgery in which the midface and lower
face were addressed through standard techniques. Note that although the
patient had effective repositioning of the ptotic soft tissues of the midface,
she still experienced a loss of volume in the lower eyelids and the midface.
Preoperative (A) and postoperative (B) lateral views. Preoperative (C) and
postoperative (D) oblique views. Preoperative (E) and postoperative (F) front
views.

tities of fat in contact with well-vascularized tissue. A piv-
otal study by Guerrerosantos et al>* demonstrated that
muscle thickness continued to increase for 6 months af-
ter fat grafting had occurred within the muscle, whereas
Pinski and Roenigk® reported that fat surviving at 6
months will continue to endure.

As lipotransfer techniques have continued to evolve,
Amar?® described the fat autograft muscle injection tech-
nique, which involves injection of fat within the muscles
of facial expression. He found that the delivery of fat into
muscle ensures close proximity to an excellent blood sup-
ply and addresses the volume loss associated with muscle
and fat atrophy.*

Figure 6. Lipotransfer to the midface. To restore volume, fat is transferred to

the lower eyelids, the distribution of the zygomaticus major and minor
muscles, the nasolabial folds, and the marionette lines.

SURGICAL TECHNIQUE

When considering the midface, certain key structures must
be addressed to allow for a thorough release of the over-
lying tissues that will result in a lasting result. First, the
osteocutaneous ligament of the midface must be ad-
dressed. It is located over the body of the zygoma. This
ligament is firm and anchors the skin to the zygoma in a
vigorous fashion. There is little chance of elevating the mid-
face without releasing this ligament. Also notable is the
location of the transfacial artery through this ligament.**

The periosteum of the zygoma and maxilla is con-
nected to the fascia of the masseter. This thick tissue must
be dissected and elevated from the muscle to generate
movement of the midfacial soft tissue.” It is quite im-
portant to generate the movement necessary for a no-
ticeable difference in the outcome.

The periosteum of the zygoma and inferior orbital rim
is thick and relatively easy to elevate.®® In fact, the ease
of dissection can lead to injury to the infraorbital nerve.
In concert with the periosteum of the inferior orbital rim
is the arcus marginalis. This structure is more of a lower
eyelid structure, but it represents a definable separator
of the lower eyelid and the midface. It is formed by the
septum orbitale of the lower eyelid and the thin muscle
fascia of the deep aspect of the orbicularis oculi muscle.
Release of this structure can aid in blunting the junction
between the lower eyelid and the midface.

We approach the midface through an endoscopic ap-
proach, which has been previously described.>”*® If we
feel that the patient is experiencing a volume deficiency
following the repositioning of the ptotic tissues, we will
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Figure 7. Surgical results following midface rejuvenation procedure and lipotransfer. A, The patient before her surgical intervention. B, One year after her
midface-lift, which was augmented with lipotransfer. Note how the added volume of the lipotransfer helps to restore the youthful appearance. C, The patient at
2-year follow-up. Note that there has been some volume loss, but most of the volume was still present at this time, helping to restore the patient’s youthful

appearance.

Figure 8. Volume restoration through treatment with Radiesse (BioForm Medical Inc, San Mateo, California). A, The patient before volume restoration. B, Four
months after injection of 4 mL of Radiesse to the lower eyelids, the nasolabial folds, and marionette lines.

then augment these areas with fat (Figure 6). This pro-
cedure is used as an adjunct to most of our traditional
midface-lift procedures because the aging process in these
key areas is not only the result of ptosis of tissues but
also the result of a loss of volume resulting from a com-
bination of atrophy of subcutaneous fat and muscle, as
well as a loss of skeletal framework (Figure 7).

It should be noted that another alternative to restor-
ing volume in this area is through fillers, such as Re-

stylane (Medicis Aesthetics Inc, Scottsdale, Arizona) and
Radiesse (BioForm Medical Inc, San Mateo, California).
In addition, because these fillers have a finite lifetime,
we feel that the patient will ultimately incur a higher
financial responsibility while experiencing the inconve-
nience of undergoing sequential procedures for the pres-
ervation of the volume enhancement that was accom-
plished in 1 sitting with lipotransfer. Ultimately, we believe
that restoration of facial volume can be safely, precisely,
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and reliably achieved by lipotransfer, which can be tai-
lored to an individual’s areas of variable aging to achieve
a more customized outcome (Figure 8).

To date, we have been performing lipotransfer as an
adjunct to our endoscopic midface rejuvenation for 5
years. Analyzing our results, we feel that most patients
maintain 70% to 80% of their fat transfer over a 2-year
period. One of the variables that we have encountered is
the loss of volume after the 2-year period. Although it is
hard to determine which patients are good candidates,
we have found that there are certain patients who are more
prone to volume loss, including those who are in the midst
of a very stressful event in their life, those at the ex-
tremes of age, and patients who have a very low body mass
index to begin with and exercise strenuously on a daily
basis.

One of the main challenges in evaluating the longev-
ity of lipotransfer is the reliable volumetric assessment
from 2-dimensional photographs. However, with soft-
ware that can perform volumetric analysis becoming more
mainstream, this should be less of a problem, as long as
all variables are held constant from one set of photo-
graphs to another.

CONCLUSIONS

Midface rejuvenation is an evolving field in which 1 spe-
cific procedure cannot address all of the individual needs
of patients. In our practice, the evolution of the midface-
lift routinely includes the addition of fat transfer to the
operation. In fact, over the past 5 years, we have per-
formed over 300 operations in which fat was trans-
ferred to rejuvenate individual locations in the midface,
including 250 lipotransfers to the lower eyelid complex
and 242 to the midface. One of the main reasons why
we use lipotransfer so frequently is that we have found
that many patients who undergo a midface-lift have a sub-
stantial tear trough deformity and infraorbital skeletoni-
zation (either from previous blepharoplasty or aging) that
can be emphasized with a midface-lift alone. By combin-
ing fat transfer to the tear trough/infraorbital rim with
the midface-lift, we are able to create a youthful convex
contour between the lower eyelid and the cheek, which
provides superior aesthetic results and long-term cor-
rection. In addition, the nasolabial crease can be im-
proved with fat transfer.
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