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Abstract

Background: Lower blepharoplasty has been used for rejuvenating lower eyelids, and diverse modifications have been used to treat conjunct
deformities at the tear trough/lid-cheek junction. Strategies for recontouring prominent tear trough/lid-cheek junctions, including orbital fat manipulation,
have been reported with good results in the literature. Micro-autologous fat transplantation (MAFT) is a previously unevaluated, potentially advantageous
approach to blending the prominent tear troughylid-cheek junction.

Objectives: We determined the long-term results after 3-step transcutaneous lower blepharoplasty with MAFT for patients with aging eyelids and
prominent tear troughylid-cheek junctions.

Methods: We evaluated 205 patients with aging lower eyelids who underwent transcutaneous lower blepharoplasty with MAFT between October
2010 and September 2016. The 3-step procedure involved a subciliary elliptical skin excision, resection of 3 orbital fat compartments, and MAFT for the
tear troughylid-cheek junction employing a MAFT-GUN under intravenous anesthesia.

Results: The mean patient age was 52 years (range, 34-78 years). The mean operating time was 61 minutes. The mean fat volumes delivered to
the tear troughylid-cheek junctions were 2.80 mL and 2.76 mL for the left and right sides, respectively. The average weights of the 3 resected orbital
fat compartments were 0.58 g for the left side and 0.56 g for the right side. Patients showed significant improvement and maintenance at an average
follow-up of 60.2 months (range, 18-90 months).

Conclusions: Three-step transcutaneous lower blepharoplasty with MAFT is an effective, reliable, and promising method with high patient satisfaction
and minimal risk of complications. Long-term results demonstrated its utility for aging lower eyelid treatment.

Level of Evidence: 4
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Restoration of periorbital areas to provide a more youth-
ful and reinvigorated appearance accounts for the great-
est number of aesthetic facial surgeries performed for
humans. Throughout its evolution, transcutaneous lower
blepharoplasty was intended to provide superior, long-last-
ing results and eliminate complications by repositioning
excess or malpositioned orbital fat, managing excess lower
eyelid skin, and recontouring the tear trough (nasojugal
groove) and lid-cheek junction (palpebromalar groove).

In 1951, Costanares detailed the anatomy of eyelid
fat compartments and precisely described the technique
known as modern blepharoplasty.! The first published
report of the skin muscle flap in lower blepharoplasty was
by Reidy in 1960,> and several other investigators have
discussed their experiences utilizing this technique.>° In
the 1970 and 1980s, Furnas recognized the contribution
of redundant orbicularis oculi (OO) muscles and focused
on the resection of OO muscles to restore a more youthful
appearance.” However, Loeb illustrated that fat preserva-
tion and translocation rather than resection were effective
for blending the transition between the lower eyelid and
cheek.® Hamra championed fat preservation and expanded
the concept to complete release of the arcus marginalis
with fat translocation to soften the lid-cheek junction.’
Meanwhile, autogenous “fat pearls” harvested from excess
herniated fat pads have been utilized since the 1980s,
with good results reported when employed as an adjunct
to lower eyelid blepharoplasty.®1011 Alternatively, free fat
or dermis-fat grafts may be harvested from other body
sites and have special application in the correction of the
patient with contour deficits as a result of prior blepha-
roplasty surgery.'> Moreover, autologous fat injections or
fillers to restore volume to the periorbita may be applicable
in more difficult cases that are not amenable to traditional
eyelid procedures because of soft tissue atrophy.!3-14

The senior author (T.L.) has developed a simple 3-step
procedure for transcutaneous lower blepharoplasty that
is intended to manage excess lower eyelid skin and pro-
truding orbital fat and to blend/recontour the tear trough
and lid-cheek junction employing micro-autologous fat
transplantation (MAFT), which has been advocated since
2007.1522 This study sought to determine the long-term
results of this simple 3-step procedure, transcutaneous
lower blepharoplasty with MAFT, for patients with aging
lower eyelids and prominent tear trough and lid-cheek
junctions.

METHODS

Patient Demographics

Between October 2010 and September 2016, 205 patients
(183 women and 22 men) underwent transcutaneous
lower blepharoplasty with MAFT to treat aging lower

eyelids (Figure 1) and recontour the tear trough and lid-
cheek junctions. Inclusion criteria were age 30 to 70 years,
dermatochalasis of the lower eyelids, protruding orbital
fat, and prominence of the tear trough/lid-cheek junction.
Exclusion criteria for patient selection comprised a history
of lower eyelid surgery, infra-orbital trauma, and filler
injections. While dealing with aging lower eyelids with
dermatochalasis, excision of the subciliary skin was
indispensable. In this series, we retrospectively analyzed
patients who had lower eyelid skin redundancy with baggy
eye and received transcutaneous lower blepharoplasty to
improve their aging lower eyelid appearance. However, the
authors performed transconjunctival lower blepharoplasty
in another group of patients who had baggy eye without
skin redundancy (or minimal redundancy). They are
excluded from this study because surgical procedures
are different. Therefore, we recruited only patients who
received transcutaneous lower blepharoplasty in this
study. Regular follow-up evaluations were conducted at an
outpatient clinic at 1 month, 3 months, and 6 months (or
longer when possible) after surgery. The cosmetic results
at last visit were evaluated using the 5-point Likert scale
(1, very unsatisfied; 2, unsatisfied; 3, neutral; 4, satisfied;
S, very satisfied) with 3 items: improvement of baggy eyes
appearance, well contouring of tear trough deformity/lid-
cheek junction, and skin revitalization. These studies were
approved by the Institutional Review Board-II of Kaohsiung
Medical University in Taiwan (KMUHIRB-E(II)-20180150)
and are in accordance with the Declaration of Helsinki. All
patients provided signed consent.

Preoperative Planning and Photography

Patients underwent standard preoperative procedures
and photography. Other basic data, including the weight
of the resected medial and middle/lateral orbital fat
compartments and the total volume of fat grafting used for
recontouring the tear trough and lid-cheek junction, were
recorded for the bilateral lower eyelids. Surgical planning
for the MAFT area was performed with the patient in a
standing position and according to the recipient areas
outlined in Figure 1.

Anesthesiology and Transcutaneous
Lower Blepharoplasty

Patients were under total intravenous anesthesia during the
entire procedure. Approximately 0.5 mL of a local anesthetic
solution comprising 2% Xylocaine with 1:1000 Epinephrine
was subcutaneously infiltrated in the area of the planned
skin excision. After 5 to 10 minutes, an elliptical strip of the
skin was excised (or a strip inclusive of the tiny underlying
00O muscle when indicated) (Figure 1) with meticulous
attention to the achievement of hemostasis. Then, through
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Aging lower eyelid

Step1
Skin excision

Step2

Post operation

Step3
Inject fat

Figure 1. The 3 simple steps of transcutaneous lower blepharoplasty with micro-autologous fat transplantation for treatment
of the aging eyelid. Upper left: Sagittal section view of the aging lower eyelid shows skin dermatochalasis, bulging/prolapsed
orbital fat, tear trough/lid-cheek junction depression, and sagging/weakening of the tear trough/orbicularis-retaining
ligaments. Step 1: The planned skin excision is subciliary with lateral extension (lower left). The X point is the insertion site of
the cannula for micro-autologous fat transplantation. Step 2: Three orbital fat compartments (medial, middle, and lateral parts)
are resected appropriately (lower middle). Step 3: The micro-autologous fat transplantation technique is performed with a
MAFT-GUN through insertion in the mid-cheek (lower right). Sagittal section view shows the main achievements after steps 1
to 3 (upper right). The skin is tightened after suturing, the bulging/prolapsed orbital fat is drawn back into the orbital septum
after removal, multilayers are recontoured at the tear trough/lid-cheek junction, and the tear trough/orbicularis-retaining
ligaments are reinforced by the micro-autologous fat transplantation technique.

a limited 10- to 15-mm slit achieved by muscle splitting,
retro-OO muscle dissection was performed to conservatively
expose the orbital septum. The orbital septum was
opened and the medial fat compartment was approached
and resected appropriately. Next, the middle and lateral
compartments were resected similarly with meticulous
attention to hemostasis (Figure 1). Attention was given to
the lower eyelid middle lamina without further exploration
or management. Neither dissection of the arcus marginalis
nor release of the tear trough ligament (TTL)/orbicularis-
retaining ligament (ORL) was performed. The procedure
was completed and the skin was closed.

Micro-Autologous Fat Transplantation
Procedure

The MAFT!?! technique was performed after lower
blepharoplasty. Briefly, the lipoaspirate was harvested
mostly from the lower abdomen (or thigh) area after
preinfiltration with a tumescent solution. Appropriate
local anesthesia was injected at the insertion site for each
patient. In accordance with the structural fat grafting
technique proposed by Coleman, the extracted lipoaspirate
was processed and purified using standard centrifugation
at 3000 rpm (approximately 1200 x g) for 3 minutes.?
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Figure 2. The purified fat is transferred to a 1-mL syringe
and then loaded in a MAFT-GUN (Dermato Plastica Beauty
Co., Ltd., Kaohsiung, Taiwan). The volume of a single
delivered fat parcel is set at 1/240 mL (0.0042 mL) by
turning the 6-graded volume dial to 240.

After centrifugation, the purified fat was transferred to a
1-mL syringe and then loaded in a MAFT-GUN (Dermato
Plastica Beauty Co., Ltd., Kaohsiung, Taiwan) (Figure 2)
(United States Patent US 7,632,251 B2, US 8,523,825 B2.).
The volume of the fat parcel (each aliquot) for a trigger
injection was set by adjusting the 6-grade dial to a setting
of 240, which corresponded to 1/240 mL (0.0042 mL).
The fat parcels were meticulously transplanted in 3 layers
(deep, middle, and superficial layers) (Figure 1) to the
tear trough and lid-cheek junction. The maneuver to
transplant the tiny fat parcels is visually demonstrated
in the Supplemental Digital Content (Videos 1 and 2,
available online at www.aestheticsurgeryjournal.com).
Written instructions regarding how to perform the MAFT
procedure are provided here.

Micro-Autologous Fat Transplantation Maneuver
Technique: Fat Parcels in the Tear Trough

Using a number 11 blade, a 2- to 3-mm incision was made
in the mid-cheek region (Figure 1). An 18-G, blunt-tip, side-
hole injection cannula was vertically inserted through the
incision until the periosteum (point near the junction of the
maxillary and zygomatic bones) was reached. Then, the
cannula was slanted and manipulated until it reached the top
of the maxilla supra-periosteally (on top of the periosteum)
in the medial canthal area. The 6-grade volume knob of
the MAFT-GUN was turned to 240 to inject a volume of
1/240 mL per parcel per pull of the trigger. For recontouring
the tear trough, fat parcels were first placed in the deep
layer on top of the periosteum of the maxilla in a fan shape
(Video 2). Nearly 25% of the total fat volume injection in
the tear trough could be transplanted in this deep layer. After

finishing the deep layer, the cannula was tilted horizontally
and the fat was injected into the middle layer between the
00 muscle and the periosteum. Another 50% of fat grafting
was transplanted in this space. Finally, in the superficial
layer, which is represented by the thin layer between the
dermis and the OO muscle, the injection should be precisely
performed with more cannula tilting. A bleached appearance
was visible on the skin with the horizontal tilting of the
cannula tip. This maneuver interrupted the adhesion of the
0O muscle to the skin dermis, allowing fat parcels to be
placed more superficially (ie, just under the dermis). In this
layer, the remaining 25% of the total injection volume could
be delivered. In the 3 layers of the tear trough area, repeat
passing of the blunt injection cannula through the TTL made
it seem like many fenestrated windows were made in the
TTL. Therefore, the tiny fat parcels (1/240 mL per parcel)
were transplanted to surround the TTL.

Micro-Autologous Fat Transplantation Maneuver
Technique: Fat Parcels in the Lid-Cheek Junction
Through the same insertion site, transplantation using
similar maneuvers to recontour the lid-cheek junction
was subsequently performed (Figure 1; Video 2). The
distribution ratio of fat volumes in the 3 layers was the
same as in the tear trough area.

The amount of fat grafting depends on the accom-
modating tissues volume (recipient volume of tissue in
lower eyelid area includes tear trough and lid-cheek junc-
tion areas) of an individual patient. The grafting volume
is roughly set at the base of 1.5 mL for each tear trough
and lid-cheek junction at preoperative planning. The vari-
able factors include individual deepening of tear trough/
lid-cheek junction, laxity of skin, bony structure, and so
on. All the factors play an important role in adjusting the
volume that is finally transplanted. Basically, the ratios of
transplanted fat volume in deep layer (supra-periosteum),
middle layer (between OO muscle and periosteum), and
superficial layer (between skin dermis and OO muscle)
were grossly 25%:50%:25%. However, a maneuver of
finger palpation (Video 2) to detect any unevenness or
irregularity will indicate the necessity of further minor
adjustment of fat volume. Normally, the technique of
MAFT wound not emphasize on overcorrection. A fullness
sensation with relative skin tightness (no delay of capillary
refilling time) was also an indicator for final determination
of volume.

A sensation of encountering denser tissue while
advancing the injection cannula through the fenestrations
of the ORL ensured that even and precise transplantation
of fat parcels was performed accordingly. Further use of
MAFT for the treatment of the crow’s feet area might be
considered for improving the lateral canthal depression or
wrinkles of some patients. At the end of the procedure, the
insertion site was sutured with one 6-0 nylon stitch.
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Video 1. Watch now at https://academic.oup.com/asj/
article-lookup/doi/10.1093/asj/sjz005.

Post-Micro-Autologous Fat Transplantation
Management

Regular postoperative care, including the administration of
oral antibiotics and nonsteroidal anti-inflammatory drugs,
was performed routinely for 3 days after the procedure.
Immediately after surgery, the application of an ice pack
for 30 minutes was suggested. No other management of the
surgical field was necessary. Gentle lymphatic drain massage
was suggested 7 days after surgery to relieve swelling.

RESULTS

The mean age of the 205 patients (183 women and 22 men)
was 52 years (range, 34-78 years). The entire procedure
including transcutaneous lower blepharoplasty and
MAFT comprised an average of 61 minutes (range, 52-80
minutes) to complete, and the mean resected fat (from
the medial, middle, and lateral orbital fat compartments)
volumes were 0.58 g for the left eye and 0.56 g for the right
eye (range, 0.2-1.3 g and 0.2-1.2 g for left and right eyes,
respectively). The total fat volumes delivered to the tear
trough and lid-cheek junction were 2.80 and 2.76 mL for
the left side and right side, respectively (range, 1.2-6.0 mL
and 1.0-6.0 mL, respectively). Patients were monitored

Video 2. Watch now at https://academic.oup.com/asj/
article-lookup/doi/10.1093/asj/sjz005.

for an average of 60.2 months (range, 18-90 months).
No major complications such as severe scleral show,
prolonged ectropion after lower blepharoplasty or
nodulation, and fibrosis for fat grafting occurred. Mild
to moderate swelling was noted in the operative areas
but subsided after 7 to 10 days. Transient postoperative
retraction was noted in 4 cases (2.0%) due to severe lower
eyelid edema and swelling; however, all of them proved to
be uneventful within 1 month.

The patient satisfactory scores by 5-point Likert scale
were 0/205 very unsatisfied, 2/205 (1%) unsatisfied,
8/205 (4%) neutral, 39/205 (19%) satisfied, and 156/205
(76%) very satisfied. The patients’ mean postoperative
satisfaction was 4.702, which was significantly higher
than the midpoint value of 3 (average) on the 5-point
scale (mean difference, Ap = 1.702, t = 41.362, with
P < 0.001) and indicated patients were mostly (95%,
39 + 156/205) pleased with their overall improve-
ment (satisfied or very satisfied). Nine patients (4.4%)
requested a secondary touch-up to refine the contouring
in the tear trough. Six cases demonstrating the 3 sim-
ple steps of blepharoplasty with MAFT for treatment
of the lower eyelid are illustrated in Figures 3-6 and
Supplemental Figures 1 and 2.
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Figure 3. This 51-year-old woman (A) presented for transcutaneous lower blepharoplasty with micro-autologous fat
transplantation to improve her aging lower eyelid. Transcutaneous lower blepharoplasty with skin-only excision was performed
in conjunction with micro-autologous fat transplantation to remove right and left orbital fat (0.31 g and 0.43 g, respectively)
that was then transplanted in the right and left tear troughs and lid-cheek junctions (4.0 mL and 4.0 mL, respectively). (B) At
57 months after surgery, retention of the fat volume in her tear trough and lid-cheek junction areas was maintained. The (C,D)
oblique and (E,F) close-up profile views show good recontouring in the tear troughs and lid-cheek junctions at 57 months
postoperatively. The fine wrinkles over the crow’s feet area and the skin dyspigmentation were improved and maintained.
(G,H) A downward view demonstrates not only the eliminated infra-orbital fine wrinkles but also rejuvenation of the entire
area with appropriate volume restoration.
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Figure 3. Continued

DISCUSSION

Numerous surgical techniques focusing on the management
of protruding orbital fat, lower eyelid dermatochalasis,
tear trough deformity, and prominence of the lid-cheek
junction are available to treat the aging lower eyelid.?!?
Although these approaches are reliable and achieve
acceptable results in selected cases, the invasiveness and
potential complications remain a challenge for patients
and surgeons.?»?> Rohrich et al summarized various
techniques and documented 5-step lower blepharoplasty
emphasizing the necessity of simultaneous blending of
the eyelid-cheek junction.?® According to the concept of
augmentation blepharoplasty reported by Tonnard et al,
greater emphasis has been placed on recontouring the
tear trough and lid-cheek junction. This has convinced
surgeons that managing the orbit-malar sulcus is crucial
for total rejuvenation in lower blepharoplasty.'* Although
fat grafting has become popular in the past decade,?”
several unresolved issues exist for fat grafting procedures.
Particularly, with peri-orbital fat grafting, patient

dissatisfaction often occurs because of unpredictable
absorption rates and potential morbidities such as visible
nodulation and fibrosis. There remains a lack of evidence
regarding long-term outcomes.?®34 Lin et al demonstrated
the clinical feasibility of MAFT for facial recontouring
and rejuvenation of the temple,'® forehead,'” sunken
upper eyelid,'®?! and nasal dorsum.!® They also recently
proposed a new strategy for combined augmentation of the
nasolabial groove, ergotrid, and upper lip for the treatment
of gummy smile.!

The concept of MAFT, as proposed by Lin et al in
2007, emphasized that the volume of each deliv-
ered parcel should be less than 1/100 mL (<0.01 mL)
to avoid potential fat grafting morbidities. The MAFT-
GUN instrument provides surgeons with a tool to con-
trol the parcel volume and avoid central necrosis and
its associated complications. The long-term clinical
results specifically demonstrated accurate and consis-
tent control of the tiny fat parcels (1/60, 1/90, 1/120,
1/150, 1/180, and 1/240 mL) by avoiding occasional dis-
lodgement of larger parcels (Video 3, available online at
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Figure 4. This 38-year-old woman presented for fat grafting to improve her aging lower eyelid including moderate baggy
eye, skin redundant, and dark circles. Transcutaneous lower blepharoplasty with micro-autologous fat transplantation for
recontouring the tear trough deformity and lid-cheek junction was performed. (A) Fat graft volumes of 3.5 mL and 3.0 mL
were placed in the right side and left side, respectively, after removal of orbital fat volumes of 0.11 g and 0.12 g from the
right side and left side, respectively. (B) Four years after a single micro-autologous fat transplantation session and lower
blepharoplasty, the improved appearance of her lower eyelid was maintained. (C,D) The recontoured tear trough and the
lid-cheek junction with an improved appearance of the baggy lower eyelid are shown in the oblique view. (E,F) Close-up,
downward-looking view further indicates the skin rejuvenation effects with diminished dark circles.
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Figure 5. This 63-year-old woman presented for rejuvenation of her aging lower eyelid including skin redundancy, eye bags,
and prominence in the tear trough deformities/lid-cheek junction depressions. Transcutaneous lower blepharoplasty (skin with
a tiny strip muscle flap) with total resected orbital fat volumes of 0.15 g and 0.18 g (right side and left side, respectively) was
performed. (A) Micro-autologous fat transplantation was followed by 2.5-mL and 2.8-mL (right side and left side, respectively)
fat grafts that were transplanted to her tear trough and lid-cheek junction. (B) At 18 months after a single micro-autologous fat
transplantation session and lower blepharoplasty, the volume was maintained in the infra-orbital areas. (C,D) Her contouring
significantly improved without visible scarring, as seen in the close-up oblique view. (E) Recontouring of the tear trough and
lid-cheek junction shows the long-term effects after micro-autologous fat transplantation. (F) The rejuvenated skin texture
(wrinkles, aging spots, and skin color) is also noted in a close-up, downward-looking view.
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Figure 6. This 52-year-old woman presented for management of her severe baggy lower eyelid and prominent tear trough and
lid-cheek junction. Skin-only transcutaneous lower blepharoplasty and micro-autologous fat transplantation for recontouring the
tear trough deformity and lid-cheek junction were performed. (A) The total resected orbital fat volumes were 0.23 g and 0.31 g
(right side and left side, respectively), and the total amount of fat volumes grafted to the tear trough and lid-cheek junction were
2.0 mL and 2.0 mL (right side and left side, respectively). (B) The improved appearance of her lower eyelid at 12 months after a
single micro-autologous fat transplantation session and lower blepharoplasty is shown. (C,D) The recontoured tear trough and
lid-cheek junction with recontouring of the baggy lower eyelid are shown in the oblique view. (E,F) Downward-looking view
further illustrates that contouring of the infra-orbital area was well preserved.
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Video 3. Watch now at https://academic.oup.com/asj/
article-lookup/doi/10.1093/asj/sjz005.

www.aestheticsurgeryjournal.com). Dislodgement might
result with central necrosis and subsequent nodularity
and skin irregularity.

The reasons for the promising results demonstrated by
simple 3-step transcutaneous lower blepharoplasty with
MAFT utilized for contouring the tear trough and lid-cheek
junction might be further elucidated by skin excision,
orbital fat removal, and MAFT itself (Table 1).

Skin Excision

While dealing with aging lower eyelids with
dermatochalasis, excision of the subciliary skin (or the
skin plus a strip of the OO muscle) was indispensable. In
this study, the mean age was 52 years (range, 34-78 years),
indicating that transcutaneous lower blepharoplasty was
prerequisite. However, the OO muscle was conservatively
excised to preserve its integrity as much as possible
because the innervating motor nerve runs perpendicularly,
as clearly illustrated.>40 Moreover, extensive excision of
the OO muscle might induce potential morbidities such as
ectropion and flatness of the pretarsal area. However, in
certain candidates, hypertrophy of the OO muscle could
be eliminated while still achieving the desired aesthetic
appearance (Figure 5). In turn, pretarsal fullness, which
many members of the Asian population regard as a symbol

of good fortune and blessings, might be simultaneously
recreated during lower blepharoplasty.®' The subciliary
incision often heals well without visible scarring (Figures
3-6; Supplemental Figures 1 and 2). Fat grafting creates a
rejuvenating effect by improving fine wrinkles and dark
circles. These improvements result from the increasing
dermal thickness (up to 200%)*** and shading of the
surviving fat grafting between the OO muscle and skin
dermis (Figures 3-6; Supplemental Figures 1 and 2),
which might be attributed to effective and reliable MAFT
techniques.!>1%2! Certain skin textures were reported to
provide a moisturizing sensation over the fat-grafted area
(Figures 3-6; Supplemental Figures 1 and 2).

Orbital Fat Removal

Unlike many maneuvers advocated for in the literature that
necessitate extensive dissection to the arcus marginalis
and release the TTL/ORL,%!2 a meticulous but limited (10-
to 15-mm slit) retro-muscular dissection (retro-OO muscle)
was performed through the split in the medial one-third
subciliary incision (Video 2). The 3 parts of the orbital
fat compartments were exposed and removed accordingly.
The main reason that the authors abandoned the traditional
method of recontouring tear troughs and/or lid-cheek
junctions with orbital fat reposition is the fact that the
average amounts of fat grafts were 2.80 mL and 2.76 mL
for the left and right sides, respectively. However, the
average weights of the resected orbital fats were 0.58 g and
0.56 g for the left and right eyes, respectively, in this study.
This mismatching of resected fat volumes to transplanted
fat volumes further elucidated the effectiveness of
repositioning/relocating orbital fat for blending the tear
trough/lid-cheek junction and was neither promising nor
long-lasting during long-term follow-up.

MAFT

In this study, the absence of the violation of the lower
eyelid middle lamina, the avoidance of releasing the TTL/
ORL, and the lack of caudal periosteum dissection further
provide a niche for the survival of the transplanted fat
parcels. With multiple fenestrating windows made by
advancing blunt injection cannulas through the TTL/ORL,
the integrity of the ligaments was disrupted. However, the
volumizing support of the transplanted fat grafting and the
resulting rejuvenation over the aging prolapsed/weakened
ligaments thoroughly reconsolidated and provided
homogeneous contouring at the tear trough and lid-cheek
junction. Therefore, the commonly seen caterpillar-like
fibrosis that occurs after traditional fat grafting because of
a partition effect of the TTL/ORL that forms the floor of the
lower preseptal space and the roof of the prezygomatic and
premaxillary spaces might be eliminated.’® MAFT-GUN


https://academic.oup.com/asj/article-lookup/doi/10.1093/asj/sjz005
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Table 1. Technical Details, Indications, and Considerations for Simple Three-Step Transcutaneous Lower Blepharoplasty With MAFT

Technique details

Indications and purposes

Other considerations and comments

technique by supporting immediate tissue edema

with strong consolidating support to prevent sequelae
such as tissue sagging or transient ectropion. MAFT is
performed securely through many fenestrated windows
between the ligaments (TTL/ORL) by creating an anchor-
ing effect in the surrounding tissue

Skin excision Ciliary margin: 3- to 4-mm skin excision, as in Figure 1, is Indicated for dermatochalasis to alleviate fine skin Avoids extensive skin excision-induced
extended laterally (animation and video) wrinkles and offer upward and lateral vector lifts ectropion
No extensive dissection to the arcus marginalis Preservation of the anterior and middle lamina of the Decreases postoperative edema
lower eyelid in a well-vascularized recipient for fat
grafting
Could be combined with resection of a strip of the 00 Corrects hypertrophic pretarsal fullness Should be conservative to decrease severe
muscle damage to motor nerve innervation to
the 00 muscle and potential ectropion
development®7-42
Adjunctive 00 plication to create pretarsal fullness* Indicated for the recreation of aesthetic pretarsal Aesthetic improvement is expected
fullness or pretarsal flatness due to previous lower
blepharoplasty
Orbital fat Approach to the medial orbital septum using medial split- Intended for the removal of medial, middle, and lateral An appropriate amount of orbital fat is
removal ting to create a slit in the pretarsal portion of the 00 compartments of orbital fat resected according to the individual’s
muscle (animation and video) and surgeon’s preferences
The fat compartments might be minced for the creation of Blending the tear trough and lid-cheek junction neces- Long-term effectiveness demonstrates that
fat grafts, although the total amount is quite small (aver- sitates large amounts of fat (average: 2.78 mL recontouring the tear trough and lid-
age: 0.57 g in this study) of fat grafted in this study) that are inadequately cheek junction is promising
recontoured using orbital fat via a repositioning
method
MAFT Supporting: Structured fat graft survives via the MAFT Such support might alleviate the sagging and loos- Compared with a widely adopted concept,

ened supporting of the TTL/ORL due to the aging
process

the present study did not release the
TTL/ORL reinforced by muscular or skin
traction, which further induces potential
sequelae such as ectropion or mid-face
sagging; MAFT showed stable and prom-
ising long-term tissue support

Recontouring: MAFT was performed using tiny parcels
(1/240 mL [0.0042 mL] per parcel) in 3 layers: deep
layer, supra-periosteum; middle layer, between the 00
muscle and bone; and superficial layer, between the
dermis and the 00 muscle (animation and video)

MAFT technique presents a reliable clinical effect by
avoiding the potential morbidities of nodulation,
cyst formation, fibrosis, etc.'6-23

MAFT offers complete and simultaneous
contouring by blending the tear trough
and lid-cheek junction, the effects of
which are often requested with lower
blepharoplasty

Rejuvenating: Fat parcels were meticulously placed in the
superficial layer in tiny amounts of 1/240 mL per parcel;
these were consistently delivered using the MAFT-GUN

Well-performed fat grafting, as demonstrated in the
literature,*4-46 shows the effects of increasing der-
mal thickness and collagen formation, which were
also illustrated in the improvement of fine wrinkles,
dark circles, and skin texture (aging spots) in the
present study (Figures 3-8)

Fine wrinkles in the subciliary area and
crow’s feet were improved in the
close-up view postoperatively in this
study

MAFT, micro-autologous fat transplantation; 00, orbicularis oculi; ORL, orbicularis-retaining ligament; TTL, tear trough ligament.

utilization assured accurate,

precise,

and consistent

patients (45/205) were older than 60 years, and only one of

delivery of fat parcels and resulted in increased survival
rates and decreased morbidities, such as nodulation
and fibrosis. During transplantation, a triggering motion
delivers a tiny volume (1/240 mL [0.0042 mL]) per parcel
to the deep, middle, and superficial layers of the tear trough
and lid-cheek junction, further providing exact restoration
volumes without overcorrection. Moreover, the youthful
profile after MAFT is enhanced by the augmentation of
this area (Figures 3-6; Supplemental Figures 1 and 2).
Canthoplasty, which is often adopted as an adjunct to
lower blepharoplasty to provide lateral traction and avoid
malpositioning (such as sclera show or ectropion), is not
always mandatory in our opinion. In this series, 20% of

them underwent canthoplasty. The supporting infra-orbital
mechanism could be elucidated by the synergism between
the viable fat in this area after the MAFT technique and
the rejuvenation of the surrounding soft tissue components,
including the periosteum, OO muscle, tear trough/ORLs,
and skin.*>#* The ages of the patients featured in Figure 5
and Supplemental Figures 1 and 2 were 63 years, 64 years,
and 64 years, respectively, and the postoperative photos
further demonstrated the feasibility of our method for aged
patients. However, in the poor snap-back test patients (Grade
IV, never returns to position and continues to hang down in
frank ectropion after the snap-back test), the adjunctive can-
thoplasty might be indispensable. Neoformation of collagen
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Rohrich RJ et al.

The five-step lower blepharoplasty:
blending the eyelid-cheek junction.

1.Fat augmentation to the deep a
malar fat compartment

2. Conservation fat removal 5]

3.0rbicularis retain ligament &
selective release

4.Lateral retinacular canthopexy @
5.5kin excision @&

Rohrich RJ et al.
The Six-Step Lower Blepharoplasty:
Using Fractionated Fat to Enhance
Blending of the Lid-cheek Junction.

1.Deep malar fat compartment
augmentation

2. Transconjunctival removal
of lower lid fat

3.0rbicularis retaining
ligament release

4.Lateral retinacular canthopexy

5.5kin pinch removal

6.Fractionated fat injection

SEVEN CHANGES

T0 BE TREATED

Roostaeian J et al.
Simplifying Blepharoplasty.
& 1.Herniated orbital fat

o 2, Infraorbital rim hollowing
(tear trough deformity)

@ ;.Dermatochalasis

@ 4.Midface volume loss

® 5 Fitzpatrick score (skin resurfacing)
@ 6.Evelid-cheek vector

@ 7.Lid tone

TH REE SIMPLE STEPS

Lin TM et al.

Three Simple Steps in Refinement of
Transcutaneous Lower Blepharoplasty
for Aging Eyelid: The indispensability
of Micro-Autologous Fat
Transplantation.

@ 1.Skin removal
@ 2.0rbital Fat Removal
@ 3.MAFT

Figure 7. A summary of the concepts and procedures of Rohrich et al (2011, 2017), Roostaeian et al (2016), and the present
study (2018) for lower blepharoplasty. In the present study, the procedures of skin removal (green dot) and orbital fat
removal (red dot) shared indications with the ones proposed by Rohrich and Roostaeian et al. However, micro-autologous fat
transplantation (light blue) elucidated many clinical advantages and simplified the procedures emphasized previously.

and elastin further decreased postoperative tissue edema,
fibrotic tissue formation, and the subsequent potential for
scleral show or ectropion. Therefore, the recommendations
and guidelines for lower blepharoplasty by Rohrich?*4> and
Roostaeian®® were revised by the present 3 simple steps for

refining transcutaneous lower blepharoplasty with MAFT
for recontouring the tear trough/lid-cheek junction. The
rejuvenating effect of MAFT corrected some associated
problems that needed to be solved. However, the extensibil-
ity and feasibility remained the same (Figure 7).
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Although most patients in our series underwent only one
MAFT procedure (94%; 193/205), a secondary touch-up
could be considered 4 to 6 months after the first MAFT for
those who desire additional improvement in the tear trough
and lid-cheek junction. The estimated fat retention rate in
this study was not accurately measured, but the overall
results were good and the fat survival appeared to be accept-
able at the average follow-up time point (60.2 months). The
present study is associated with several limitations. Severe
preoperative retraction and senile ectropion might be rela-
tive contraindications to this method. The results of our sub-
jective measure of patient satisfaction were favorable, but
an objective validation of MAFT is lacking from this study.
Future work should include 3-dimensional imaging of MAFT
results over time to evaluate fat retention and survival.

CONCLUSIONS

In conclusion, this study presented a simple, reliable,
and consistent procedure developed based on the MAFT
technique and transcutaneous lower blepharoplasty for
treating the aging lower eyelid. Favorable outcomes with
sustainable long-term effectiveness were obtained during
this study, further confirming that the 3 simple steps of
lower blepharoplasty with MAFT comprise an innovative
alternative for the treatment of the aging lower eyelid.
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This article contains supplementary material located online at
www.aestheticsurgeryjournal.com.
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