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Photographic Comparison of Malar Projection
in 100 Facelift Patients Treated with and without
Fat Injection

Eric Swanson, MD ) . . L
Background: Facelifts are frequently combined with fat injection to restore vol-

ume. However, the efficacy of simultaneous fat grafting has not been objectively
evaluated in a large number of patients that includes a control group. This study
was undertaken to fill this gap in our knowledge base.

Methods: A retrospective comparative cohort study was undertaken among 100
patients who underwent a subsuperficial musculoaponeurotic system facelift with
(n =61) or without (n = 39) simultaneous malar fat injection. Rigorously standard-
ized photographs were obtained 1, 3, and 6 months after surgery, including oblique
photographs with the nasion aligned with the far inner canthus. Malar projection
and area were measured with the assistance of a computer imaging software.
Results: Fat injection produced a significant (P < 0.001) increase in right and left
malar projection. The mean increase in projection was 3 mm, significantly greater
than control patients, who also demonstrated a significant (P < 0.001) but more
modest (<1 mm) increase. Malar projection was significantly correlated with the
fat injection volume (P < 0.001). The increase was sustained at follow-up times up
to 6 months, and 1 year in a smaller patient cohort (n = 44), with no evidence of a
decline or rebound. The calculated fat retention was 34%.

Conclusions: Fat injection at the time of a facelift effectively adds malar volume,
and this increase is sustained at time points up to 1 year after surgery, consis-
tent with the cell survival theory. (Plast Reconstr Surg Glob Open 2020;8:¢3162; doi:

10.1097/GOX.0000000000003162; Published online 22 October 2020.)

INTRODUCTION

Traditional facelift methods typically involve tissue
transposition, such as malar fat pad elevation'”” or buccal
fat pad transposition.® However, these maneuvers have not
been shown to effectively augment volume.”'’ Over the
last 2 decades, the importance of restoring facial volume
at the time of a facelift by lipofilling has been well-recog-
nized by plastic surgeons.”*'* Indeed, any net increase is
impossible without importing tissue.'® Fat injection has
been shown to provide a net increase in volume,"*'>'¥ but
its effect has not been quantitated in a large number of
patients and compared with a control group to identify
changes directly attributable to fat injection."
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One problem for investigators is the imaging method.
Three-dimensional photography would seem to be the
most appropriate for this purpose.”'** However, vol-
ume changes are difficult to calculate using this method
because of error inherent in registering images, which
may exceed the magnitude of minor volume changes
from fat injection.” Malar projection has been measured
by the author in a small number of patients (n = 5) using
magnetic resonance imaging.'”” Although accurate, this
method is expensive and impractical for evaluating a large
number of patients and controls.'*!'**

Malar projection measured on matched photographs
facilitates photographic comparisons and measure-
ments.”'"'*?! This method allows comparison of a large
number of patients treated with a facelift alone versus a
facelift in combination with fat injection. By repeating
measurements at subsequent time points, the longevity
of injected fat may be evaluated. Longitudinal measure-
ments are also helpful in determining the relative roles of
fat cell survival versus replacement.

By measuring the area of the recipient site, and multi-
plying it by the change in depth, an approximation may be
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made regarding increment in volume.” This calculation
may be compared with the injection volume to determine
fat retention.

PATIENTS AND METHODS

Patients

A retrospective cohort study was undertaken among
225 facelift patients treated between January 2009 and
September 2019. These patients were also the subject of
a recently published clinical study.”® An exemption from
Institutional Review Board oversight was obtained from
Advarra IRB (Columbia, Md.).

Surgery

All surgery was performed by the author at the Surgery
Center of Leawood, Kansas, a state-licensed ambulatory
surgery center. A total intravenous anesthetic was admin-
istered using a propofol infusion and a laryngeal mask
airway. Starting in 2013, all patients were evaluated with
ultrasound scans to check for deep venous thrombosis.”
Doppler ultrasound scans were scheduled before surgery,
the day after surgery, and approximately 1 week after sur-
gery. Anticoagulation was prescribed only for patients who
developed a deep venous thrombosis. Sequential com-
pression devices were discontinued in 2016 because of a
lack of proven efficacy.***’

All patients underwent a subsuperficial musculoapo-
neurotic system (sub-SMAS) facelift, with no temporal
incision."” The zygomatic®® and masseteric* cutaneous
retaining ligaments were released, and the SMAS flap was
transposed superiorly and sutured to the deep tempora-
lis fascia using 4-0 PDS sutures (Ethicon, Somerville, N.J.)
(Vector 1). The lateral orbital thickening™ was preserved.
A temporary “temple roll” of redundant skin was allowed
to settle spontaneously.” The platysma was plicated to the
sternomastoid fascia laterally (Vector 2). A submental inci-
sion was used for liposuction and a corset platysmaplasty
(Vector 3).%!

Fat Injection

After the facelift and cervicoplasty were completed,
fat was harvested, usually from the abdomen, using the
Lipivage system (Genesis Biosystems, Lewisville, Tex.).
The fat was immediately injected into the undissected
subcutaneous tissue layer between the SMAS and the skin.
Periorbital rejuvenation was accomplished by lipofilling,
without redraping the orbicularis muscle. The cheek was
injected in continuity with the nasojugal groove™ (tear
trough®), using a single incision in the upper lateral cheek
(Fig. 1) and a 9-cm type I Coleman injection cannula.

Other treatment areas included the lips, nasolabial
creases, jawline, temples, and glabella (Fig. 1). Videos
demonstrating the technique are published separately.'

Photographs

All photographs were taken by the author using the
same Nikon digital camera and 60mm lens (Nikon,
Tokyo, Japan), blue background, lighting, and focal
distance. Patients were photographed with a neutral,
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Fig. 1. lllustration of fat injection sites. A 2-mm incision over the
upper lateral cheek was used for gaining access to the cheek and
tear trough recipient sites, taking care to inject inferior to the orbi-
cularis retaining ligament. The cannula follows the curved trajectory
of the nasojugal groove. Additional fat is injected using a straight
trajectory subcutaneously to the upper cheek. In some patients, the
temple is accessed using the same entry point for fat grafting. Other
areas that are frequently treated include the nasolabial creases,
labiomandibular creases, lips, glabella, and the prejowl depression.
Reprinted from Plast Reconstr Surg 2011;127:2057-2065.

nonsmiling gaze (Figs. 2-5). Patients were instructed not
to wear makeup at the time of their appointments. Jewelry
was removed for photographs. Oblique photographs were
taken with the far inner canthus aligned with the nasion to
standardize the degree of rotation.”

No patient underwent injection of commercial filler
or additional fat injection into the malar areas, or any
other facial surgery, before the final photographs were
taken, with the exception of 1 patient who underwent sub-
sequent upper blepharoplasties, which were outside the
study area (Fig. 5). Postoperative appointments were typi-
cally scheduled 1 month, 3 months, 6 months, and 1 year
after surgery.

Measurements

The injection area was measured for each patient
(Fig. 4). The injection boundaries were the inferior
orbital rim superiorly, the nasal border of the nasojugal
groove medially, the mid-cheek at the level of the zygo-
matic ligament inferiorly, and the lateral cheek, without
extending over the zygomatic arch. A ruler was included
in one of the images for calibration of photographs. The
area measurement function of the Canfield 7.4.1 Mirror
imaging system (Canfield Scientific, Fairfield, N.J.) was
used to calculate areas (Fig. 4).

Photographs were matched for size and orientation
using the Canfield imaging software, correcting small
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Fig. 2. Photographs of a 56-year-old woman (Case 1) before (A), 1
(B), 3 (C), and 6 months (D) after a facelift. She elected not to have
simultaneous fat injection.

differences in tilt and magnification. Fixed landmarks
outside the surgical areas were used for matching, typi-
cally the inner canthus and the base of the columella.
The point of maximum malar projection was measured
(Figs. 2, 3, and 5)."”

Statistical Analysis

Statistical analyses were performed using SPSS for
Mac version 26.0 (SPSS, Inc., Chicago, Ill.). Pearson cor-
relation coefficients were used to compare 2 continu-
ous variables. Independent ¢ tests were used to compare
means between 2 groups, and chi-square tests were used to
compare frequencies for categorical variables. Repeated-
measures analysis of variance was used to compare
measures over time. A value of P<0.01 was considered sig-
nificant. Reliability between left and right measurements
was assessed by computing Cronbach’s a.

An a priori power analysis” was performed for the
¢ tests. To achieve 80% power, with an alpha level of
0.05, sufficient to detect a large-sized treatment effect
(d = 0.80) with a 2-sided test, a minimum of 26 patients
would be needed in each group. An a priori power analy-
sis* was also performed for the repeated-measures analysis

Fig. 3. Photographs of a 51-year-old woman (Case 2) before (A), 1 (B),
3 (C), and 6 months (D) after a facelift, erbium-YAG laser skin resurfac-
ing, and facial fat transfer, with injection of 4 ml of fat into each cheek.

of variance. To achieve 80% power, with an alpha level of
0.05, sufficient to detect a medium-sized treatment effect
(f=0.25),” and a correlation among repeated measures of
0.50, 24 patients would be needed.

RESULTS

Photographs at all 4 time points—preoperative, 1,
3, and 6 months—were available for 100 patients of the
225 total patients (inclusion rate, 44%). Sixty-one facelift
patients received malar fat injection and 39 facelift patients
did not (Table 1). The mean follow-up time for the 100 study
patients was 30 months. Comparisons of the treatment and
control groups revealed no significant difference in age,
follow-up time, sex, smoking status, secondary surgery, body
mass index, or frequency of combination procedures.

One woman developed a subclinical deep venous
thrombosis, detected on a Doppler ultrasound scan the
day after surgery. A distal thrombosis of the right posterior
tibial vein was treated with rivaroxaban 15mg bid for 3
weeks and then 20 mg daily for 3 months. The thrombosis
resolved in 6 weeks, as documented on follow-up scans.
No complications occurred related to the fat injections.
There was no significant difference in complication rates
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Fig. 4. Frontal preoperative photograph of the 51-year-old woman
depicted in Fig. 3 (Case 2), with a ruler shown for calibration. The
hatched areas correspond to the areas treated with fat injection. The
Canfield 7.4.1 Mirror imaging software was used to calculate area
measurements.

comparing patients treated with and without fat injection
(Table 2).

In patients treated with malar fat injection, the right
mean malar projection increased 0.31cm 1 month after
surgery. Left malar projection increased 0.29cm on
average (both P < 0.001) (Figs. 6 and 7). There was no
significant difference comparing measurements at 1
month, 3 months, and 6 months on either side (Table 3).
Cronbach’s a testing of left and right reliability found lev-
els greater than 0.70 for the preoperative and all follow-up
appointments. A significant correlation was demonstrated
between fat injection volumes and increase in malar pro-
jection at 6 months (right, r=0.41, P=0.001; left, = 0.60,
P < 0.001) (Figs. 8 and 9). Malar projection increased
0.09 cm on average on both sides 1 month after surgery in
control patients (P < 0.001). Postoperative measurements
in control patients were not significantly different com-
paring values at 1, 3, and 6 months.

A subset of 44 patients with additional photographs
and measurements available 1 year after surgery was also
evaluated, consisting of 28 treatment patients (Fig. 5)
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and 16 control patients. No significant differences were
detected comparing left and right malar projection mea-
surements at 6 months and 1 year, for both treatment and
control patients. The 1-year values remained significantly
greater than the preoperative values (all P values < 0.01,
except left control, P=0.02).

Fat retention was calculated in patients who received
malar fat injection. The mean increase in malar projec-
tion at 6 months was 0.30 cm on the right side and 0.29 cm
on the left. The 0.09 cm increase in control patients sug-
gests that malar fat elevation accounts for approximately
one-third of this increase in projection. Malar treatment
areas averaged 11.7 and 11.9cm? respectively. The cal-
culated volume increases were therefore 2.46 cm?® for the
right cheek (0.21cm x 11.7cm?) and 2.38cm® (0.20cm x
11.9cm?) for the left cheek. The mean fat injection vol-
umes were 7.05ml on the right side and 7.02ml on the left
side. The calculated fat retention was therefore 34.9% for
the right cheek and 33.9% for the left cheek.

DISCUSSION

Assessment of facial aesthetic outcomes is largely sub-
jective.'*?* A recent systematic review of fat grafting com-
bined with facelift surgery®” identified only 5 studies that
included objective measurements.'******* Four of these
studies included fewer than 10 patients.'*!?>%

Three-dimensional photography using the Canfield
Vectra 3D camera provides color-coded renderings, with
blue showing the areas of volume enhancement and red
showing volume reduction.”* This technology would
seem to be ideal for objectively assessing facial volume
changes. However, there are limitations. Mailey et al*
found this measuring tool was “not user-friendly,” making
it difficult to obtain consistent, reproducible results. Any
slight variation in registering the superimposed images
introduces error.”!'**22% Frequently, landmarks that are
not expected to change in volume after surgery appear
blue or red (eg, the chin or forehead)." 3D measurements
are very time-consuming; achieving good registration for a
single patient takes 1 hour.”” Mailey et al* concluded that
this device was not sufficiently accurate for routine com-
parisons of small changes in facial volume. A neutral facial
expression is essential when using any measurement sys-
tem, whether 2D or 3D.* A slight smile or frown can com-
pletely overwhelm the magnitude of the filler’s effect.”

Error is compounded when measurements are multi-
plied, as occurs in 3 dimensions. Measurement of malar
projection reduces the potential for error by using a single
measurement. Only standard 2D photography is required,
avoiding an excessive time commitment on the part of the
surgeon or patient, and improving compliance and inclu-
sion rates. The time spent matching photographs and
making the malar projection measurements at all time
points is about 10 minutes for both sides per patient.

The distance from the photographer to the patient is
likely to vary slightly between photographs. The Canfield
system corrects these small differences by matching the
image size. For example, if a preoperative image is slightly
smaller because the photographer is standing farther
away from the patient, it will be magnified to match the
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Fig. 5. Photographs of a 55-year-old woman (Case 3) before (A), 1 month (B), 3 months (C), 6 months (D), 1 year (E), and 2 years (F) after
a facelift, carbon dioxide laser skin resurfacing, and facial fat transfer, with injection of 7 ml of fat into each cheek. She underwent upper
blepharoplasties 13 months after her original surgery.

corresponding postoperative image. The vertical level
used to measure malar projection may vary. In this study,
the same plane was used to make the measurements,
avoiding error created by measuring malar projection at
different vertical levels.

In the present study, fat was injected into the super-
ficial malar compartment. The orbicularis retaining liga-
ment assists by acting as a superior barrier. Fat was injected
simultaneously into the tear trough, which is situated
along the medial one-third of the periorbital hollow, just
below the orbital rim.*

In 2007, Rohrich and Pessa’’ described the subcutane-
ous compartments of the face. Recent cadaveric studies
add to our knowledge of facial fat compartments and their
response to fillers."~** Schenck et al'! reported that injec-
tion of filler into the superficial medial cheek fat compart-
ment, corresponding to the malar fat pad," increased
projection without inferior displacement of filler. The tear
trough did not stain with dye, indicating that this struc-
ture does not correspond to a subcutaneous fat compart-
ment, but is situated between the superficial nasolabial
and medial cheek fat compartments.” Cotofana et al"
documented a very high (r = 0.992) correlation between
the injected volume of filler and the change in surface
projection of the sub—orbicularis oculi fat compartments,
contained by the orbicularis retaining ligament superiorly

and the zygomaticocutaneous ligament inferiorly. In con-
trast, injection of filler into the deep medial cheek fat
compartment had a much lower correlation coefficient
(r=0.745). The authors conclude that deep injection of
filler is least efficient because overlying structures mask
the augmentation effect.*

In calculating volume increases, this study considers
the projection of the injected area to be increased uni-
formly. Interestingly, Schreiber et al* reported a nearly
linear increase in projection after the first 2ml of filler
are injected into the lateral sub—orbicularis oculi fat com-
partment.” As additional filler is injected into this space,
almost all of the volume increment is directed anteriorly,
contained by the floor and walls of the fat compartment.

In performing a sub-SMAS facelift, the author pre-
serves an undissected tissue plane between the skin and
the SMAS." There is no separation of vectors for the skin
and SMAS; the tissue planes move vertically as one unit.
This recipient site is well-suited for fat injection. If the sur-
geon dissects in this plane, there is less opportunity for
fat survival, which depends on well-vascularized recipient
tissue for viability.'"**** Another advantage of an injection
plane superficial to the SMAS is that the fat is not com-
pressed by a tightened fascial plane.'"'®

Asuperficial injection plane fits with the known pathol-
ogy of facial aging. The sub-SMAS retaining ligaments are
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Characteristic Fat Injection (%) Control (%) All Patients P

No. of patients 61 39 100

Age,y
Mean 59.4 58.0 58.9 NS
Range 43-79 41-74 41-79

Follow-up time, mo
Mean 26.9 34.4 29.8 NS
Range 6.0-125.2 6.0-127.7 6.0-127.7

Sex
Female 56 (92) 32 (82) 88 (88) NS
Male 5 (8) 7 (20) 12 (12)

Smoking status
Nonsmoker 52 (85) 33 (85) 85 (85) NS
Smoker 9 (15) 6 (15) 15 (15)

Previous facelift
No 48 (79) 30 (77) 78 (78) NS
Yes 13 (21) 9 (23) 22 (22)

BMI, kg/m?
Mean 24.1 25.3 24.5 NS
Range 15.6-38.6 18.2-37.6 15.6-38.6

Right cheek fat volume, ml
Mean 7.05 — — —
Range 2.0-13.0

Left cheek fat volume, ml
Mean 7.02 — — —
Range 2.0-15.0

Right malar area, cm?
Mean 11.67 — — —
Range 8.85-13.68

Left malar area, cm?
Mean 11.88 — — —
Range 8.73-13.50

Combined with breast surgery
No 57 (93) 35 (90) 92 (92) NS
Yes 4 (7) 4 (10) 8 (8)

Combined with body surgery
No 47 (77) 32 (82) 79 (79) NS
Yes 14 (23) 7 (18) 21 (21)

*Independent #tests were used to compare means between the fat injection and control groups. Chi-square tests were used to compare frequencies between the

fat injection and control groups.
BMI, body mass index; NS, not significant.

Table 2. Complications

Facelift + Fat ~ Facelift All Procedures
Injection (%) (%) (%) 4
No. of patients 61 39 100
Complications
No 41 (67.2) 31 (79.5) 72 (72.0) NS
Yes 20 (32.8) 8 (20.5) 28 (28.0)*
Deep venous 1 0 1
thrombosis
Neuropraxia
Frontal 2 1 3
Buccal 2 1 3
Zygomatic 1 0 1
Scar deformity
Facelift 2 1 3
Forehead lift 1 0 1
Persistent skin laxity
Face 6 2 8
Eyelids 1 0 1
Seroma 2 1 3
Hematoma 2 1 3
Malar edema 2 1 3
Persistent neck pleat 2 1 3
Delayed wound healing 0 1 1
Infection 0 0 0
Total complications 24 10 34

*Six patients had 2 complications each. Therefore, the total number of compli-
cations exceeds the number of patients who had complications.
NS, not significant.

not attenuated.'® The zygomatic and masseteric ligaments

deep to the SMAS are sturdy structures, sometimes making
an audible snap when released.'® Their more superficial
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branches, which are fine terminal extensions that arborize
superficial to the SMAS,* have weakened, allowing (along
with fat atrophy”®') tissue relaxation and descent.”” The
lax, deflated tissues respond well to radial (ie, outward)
expansion, which takes up the slack, contributing to the
lift effect of the facelift.'>'*

The author prefers to harvest the fat after the facelift
and inject immediately so as to reduce ischemia time for
the transferred adipocytes. The facial tissues have already
been elevated, making fat placement more accurate.
Because this is the last procedure for most patients, the
patient’s head may be elevated quickly in the recovery
room, reducing swelling. The mean total facial fat volume
injected in this study, including other areas of the face, was
38ml (range, 15-66 ml), similar to other series.?*

When injecting the fat from a lateral cheek incision, as
opposed to injecting from below, it is easy to stay parallel to
the orbicularis retaining ligament and not risk penetrating
it. Fat must not be injected into the lower eyelid. It is essen-
tial to avoid an unwelcome oval bulge or “sausage” appear-
ance.” By injecting small volumes (<1 ml) evenly along the
tear trough and more liberally over the cheek, this problem
may be avoided. Because there is very little subcutaneous
tissue superficial to the orbicularis oculi,” fat injection in
this area is submuscular, not subcutaneous.” Fat harvesting
and injection is accomplished in less than 30 mins, avoiding
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Fig. 6. Mean right malar projection versus time. Fat injection patients are represented in red, and con-
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Fig. 7. Mean left malar projection versus time. Fat injection patients are represented in red, and control
patients in blue. Data are presented as estimated marginal means with 95% confidence intervals.

excessive operating times for the combined procedure.'
Traditional microinjection'** requires hundreds of strokes
of the cannula, increasing tissue trauma, swelling, and oper-
ating time. Shear stress™ is minimized by using a cannula
with a sufficiently large internal diameter (1.2mm), and by
limiting the injection rate to approximately 1 ml/s.
Because the recipient site is located superficially and
circumscribed by fascial septa,* linear increases in projec-
tion are directly related to filler volume.*** Comparisons
of fat injection volume and malar projection showed a
significant correlation (P < 0.001). A notable finding was
that control patients, who were not treated with fat injec-
tion, also demonstrated a significant (< 0.01) increase in
malar projection, albeit a modest one (<1 mm). This ben-
efit, which persisted 6 months and 1 year after surgery, is

likely caused by elevation of the malar fat pad. The fact that
the regression lines do not start at zero is consistent with
a malar fat pad elevation effect. The few data points that
show a decrease are likely caused by reading error, pro-
duced by slight differences in head rotation (Figs. 8 and 9).

The 2 theories of fat retention are either fat cell sur-
vival or fat cell replacement.”*”® Most surgeons subscribe
to the fat cell survival theory, as originally proposed by
Peer” and endeavor to optimize the conditions for fat
cell viability by using atraumatic technique.”* However,
several recent investigators report a late decrease (3-10
months after injection) in malar projection followed by a
“rebound,”'?*"* which might suggest fat cell replacement.
By contrast, the findings of the present study, and a pre-
vious study using magnetic resonance imaging," support
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Parameter Preoperative 1 mo 3 mos 6 mos P
Control patients (n = 39):
Right malar projection (cm)
Mean 2.70 2.79 2.79 2.76 <0.001
SD 0.25 0.27 0.28 0.26
Range 2.18-3.21 2.20-3.38 2.28-3.31 2.25-3.31
Left malar projection (cm)
Mean 2.56 2.65 2.62 2.63 0.002
SD 0.29 0.31 0.29 0.32
Range 2.01-3.11 2.09-3.46 2.03-3.23 2.02-3.29
Fat injection patients (n = 61):
Right malar projection (cm)
Mean 2.70 3.01 3.00 3.00 <0.001
SD 0.27 0.27 0.27 0.24
Range 1.98-3.43 2.38-3.72 2.31-3.66 2.49-3.60
Left malar projection (cm)
Mean 2.55 2.84 2.84 2.84 <0.001
SD 0.26 0.27 0.26 0.26
Range 1.99-3.26 2.22-3.59 2.26-3.45 2.14-3.45

Repeated-measures analyses of variance were computed to test for mean differences between time points separately for the treatment and control groups.
*The Pvalues refer to the comparisons between the preoperative measurements and all other time points. All preoperative measurements were significantly differ-
ent from all postoperative measurements. No postoperative measurements were significantly different from each other.

the fat cell survival theory. There was no evidence of a
decrease in malar projection at 3 months, 6 months, 1
year, or even later time points (Fig. 5). According to the
fat cell replacement theory, the injected adipocytes die
within a few days of injection.”*””"® New adipocytes are
created from adipose-derived precursor cells that are less
susceptible to hypoxia. These “replacement” cells start
forming within 1 week of fat transfer,”"*"** and the process
is completed in 3 months.” Consequently, the volume loss
should occur early, coincident with the loss of the trans-
ferred adipocytes, not several months later. No known
physiological explanation accounts for a protracted lag

time (ie, >6 months)'*** before volume restoration by
adipogenesis.

Although some investigators have reported increased
fat retention with separation of the stromal vascular frac-
tion,'?' any advantage remains inconclusive.”*" Several
studies find no reliable evidence of a superior fat-harvesting
method®-* or fat donor site.-%

Limitations of the Study

The study findings pertain only to a sub-SMAS facelift
and superficial fat injection. No information is available
regarding volume changes that may take place over 1 year
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Fig. 8. Increase in right malar projection versus malar fat injection volume. A significant (P = 0.001) cor-

relation is demonstrated.
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Fig. 9. Increase in left malar projection versus malar fat injection vol-
ume. A significant (P < 0.001) correlation is demonstrated.

after surgery. Any measurement method is affected by dif-
ficulty in exactly aligning images, introducing error. An
in-line filtration device was used to separate fat. Volumes
may not be exactly comparable with fat separated by
centrifugation.

Strengths of the Study

Rigorous photographic standardization and objec-
tive measurements provide quantitative data in a large
number of patients, with a control group. The study
was adequately powered to detect a treatment effect. All
patients were treated using the same facelift and fat injec-
tion method, reducing the influence of confounding
variables.

CONCLUSIONS
Fat injection at the time of a facelift adds malar vol-
ume. The calculated fat retention is 34%. The increase
is sustained at postoperative time points 6 months and
beyond, supporting the fat cell survival theory.

Eric Swanson, MD
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