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KEY POINTS

� Lateral access avoids lagophthalmos.

� Recontouring versus skin resection.

� Fat preservation causes lid-cheek blending.

� Muscle lifting provides support.

� Canthopexy when indicated.
INTRODUCTION began using a lateral access only approach in
m

Surgical rejuvenation of the lower eyelids has un-
dergone significant evolution over the past several
decades to improve esthetic outcomes while
minimizing comorbidities and complications.
Advances in anatomic understanding of the
critical lower eyelid structures have led to the
development of new, innovative procedures and
approaches. Traditionally, lower eyelid blepharo-
plasty was subtractive in nature, involving removal
of excess skin, orbicularis oculi, and fat via skin
or skin-muscle flaps. Today’s techniques, in
contrast, generally seek to preserve orbital fat
and transpose it over the infraorbital rim for
improved lid-cheek junction contour, and skin
and muscle excision is minimal. These maneuvers
may be performed through transcutaneous or
transconjunctival incisions and are often com-
bined with lower lid support procedures such as
canthopexy or canthoplasty and muscle lifting in
appropriate patients. However, due to occasional
incidence of lower lid retraction, the senior author
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and similar technologies.
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2007 which has resulted in lowering the incidence
of post opearative lower lid retraction to zero.

PATHOLOGIC ANATOMY OF THE AGING
LOWER EYELID

The aging lower eyelid is characterized by several
anatomic changes related to both the skeletal and
soft tissue structures. In younger patients, there is
a smooth convexity from the tarsus to the cheek
with no underlying sign of the orbital rim or other
bony landmarks. As aging progresses, attenuation
of the orbital septum leads to pseudoherniation of
orbital fat over the orbital rim, resulting in the
appearance of bulging fat bags. A depression de-
velops between the fat bags and cheek, resulting
in a double convexity, with one smaller convexity
overlying the orbital fat and the other larger con-
vexity over the cheek.1

Initially named the tear trough deformity by
Flowers,2 Stutman and Codner3 have previously
outlined the complicated terminology regarding
high Valley Hospital - Pocono, 200 Plaza Court, 447
SA
ood, SC 29016.
dview Parkway #100, Birmingham, AL 35243.

including those for text and data mining, AI training,

pl
as
ti
cs
ur
ge
ry
.th

ec
li
ni
cs
.c

mailto:gcore@gcoremd.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.cps.2024.08.008&domain=pdf
https://doi.org/10.1016/j.cps.2024.08.008
http://plasticsurgery.theclinics.com


Core & Steele74
this condition as well as the history surrounding
the improved understanding of its anatomy. Ulti-
mately, they suggest that the term tear trough
deformity be applied to the medial periorbital hol-
low extending from the medial canthus to the
medial limbus.3 Lateral to this, the depression con-
tour irregularity should be referred to as the palpe-
bromalar groove, nasojugal groove, or lid-cheek
junction.3,4 It was the anatomic work of Haddock
and colleagues5 that showed the tear trough to
correlate superficially with the junction between
the preseptal and preorbital portions of the orbicu-
laris oculi. Furthermore, they found that medially
the orbicularis oculi fibers were attached firmly to
their maxillary origin at the location of the tear
trough deformity.5

However, laterally, over the lid-cheek junction,
there was a ligamentous attachment between the
orbicularis oculi and maxilla.5 This attachment
was first described by Kikkawa and colleagues,6

who termed it the orbital malar ligament. Mendel-
son and colleagues7 have since referred to this
as the orbicularis retaining ligament because of
its identified attachments to the zygoma. Muzaffar
and colleagues8 have detailed additional anatomy
of the orbicularis retaining ligament, noting that it
separates the preseptal and orbital portions of
the orbicularis oculi as it courses superficially.
Furthermore, the length of the ligament was great-
est at the arcuate expansion of the orbital septum
where it was 10 to 14 mm and also 1.5 to 5 mm in
thickness. The ligament itself does not lie at the
orbital rim or arcus marginalis, but instead lies
caudal to the rim, being 4 to 6 mm below the rim
at the midpupillary line and 2 to 4 mm below to-
ward the lateral canthus.5

This clarification of terminology regarding the
tear trough deformity, lid-cheek junction, and
orbicularis retaining ligament along with their
detailed anatomy are critical in understanding sur-
gical treatment options and required operative
maneuvers. Indeed, selection of a specific tech-
nique should be tailored to addressing the under-
lying anatomic abnormality. In young patients with
pseudoherniation of lower eyelid fat pads but with
minimal skin laxity, there will almost always be
early tear trough formation. Most surgeons will
recommend a judicious fat pad removal as all
that is required, which is generally performed via
a retroseptal, transconjunctival approach. How-
ever, we believe this approach unnecessarily re-
duces fat volume and can make the patient
actually look hollow and more aged, especially
in later years. Patients who have only mild skin
excess in addition may be managed with proced-
ures such as skin pinch excision, laser resurfac-
ing, or chemical peel.9
With more advanced periorbital aging, including
substantial pseudoherniation of fat pads, tear
trough deformity, and midface volume loss and
descent, more intensive procedures may be indi-
cated. Described techniques include orbital fat
repositioning, muscle and midface lifting, fat and
other soft tissue grafts, implants, and hyaluronic
acid fillers. The traditional skin-muscle flap popu-
larized by Rees and Dupuis10 in 1969 addressed
lower eyelid bags through direct excision using a
transcutaneous, subciliary incision. Several inves-
tigators have since used this incision and
approach to improve the contour of the tear
trough and lid-cheek junction by different maneu-
vers. Transposition of lower eyelid fat pads has
proved to be a powerful technique for blending
the lid-cheek junction and correcting the tear
trough deformity. Loeb11 was the first to describe
fat transposition over the medial infraorbital rim to
address nasojugal grooves, and he also used free
fat grafts for middle and lateral depression treat-
ment. Hamra1 extended this procedure to include
a complete arcus marginalis release with fat pad
transposition of all 3 compartments and fixation
below the entire infraorbital rim. He further
evolved his technique to include orbital septum
reset.12

Nonetheless, others, including this author, have
had difficulty reproducing those results. Gold-
berg13 introduced fat transposition into the sub-
periosteal plane via a transconjunctival incision
to decrease the potential visibility of the edges of
the transposed fat as well as for ease of dissection
in a bloodless plane. Several fixation techniques
have been described, including internal fixation
with absorbable or nonabsorbable suture or tem-
porary transcutaneous fixation with or without bol-
sters. The authors have performed this approach
with our lateral access-only incision but found it
to be fraught with bleeding issues in the medial
aspect where it was necessary to transpose the
medial fat pad.
Other investigators have advocated for correc-

tion of lower lid deformity with implants or autolo-
gous fat grafting. Flowers introduced the
alloplastic tear trough implant with several
different designs.14 Loeb used free fat grafts trans-
planted through an incision over the nasojugal
groove.11 Later, Coleman15 described injection of
small aliquots of fat for tear trough deformity
correction through blunt-tipped cannulas. This
author has not been able to produce consistent re-
sults with fat grafting in this area, and it should be
noted that Yoshimura and Coleman16 followed up
their early reports with significant complications in
the lower eyelid from fat grafting methods, which
can be very difficult to correct.
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Common adjunctive procedures include lateral
canthal suspension and muscle lifting. Canthal
suspension techniques are generally indicated
either to address lower eyelid malposition or as a
preventative measure in lower eyelid surgery. Can-
thopexy or canthoplasty may be required in pa-
tients who need restoration of canthal tilt, who
have a negative vector, those with a poor preoper-
ative snap-back test, in those with lower lid laxity
(>6 mm of distraction), or to support the lower
eyelid in the early postoperative healing period.
Flowers17 advocated for the routine use of cantho-
pexy because it helps restore youthful tone of the
lower eyelid and may reduce or eliminate the need
to resect lower eyelid skin. Several investigators
have also recognized the significant role of malar
support of the lower eyelid.18,19 Orbicularis oculi
muscle lifting and fixation in the appropriate vector
may also be performed in conjunction with canthal
tightening or in isolation to improve lower lid con-
tour and to provide midface lift.20
LATERAL ACCESS RECONTOURING OF THE
LOWER EYELID

Surgical lower eyelid rejuvenation procedures
combining several of these individual techniques
are often performed depending on indications.
Most surgeons consider only the transconjunctival
approach (posterior) or the skin-muscle flap
approach (anterior). However, having performed
both skin-muscle flap and transconjuctival ap-
proaches for years, I continued to find occasional
patients who would experience lower lid retraction
after these procedures, although this complication
was low at approximately 2% for both methods. I
found it interesting that a posterior approach was
just as much of an issue as the anterior approach
and surmised that the problem was not the
septum, as noted by Massry, but was most likely
due to transgressing functional muscle, orbicularis
from the front and the retractors from behind.21

Indeed, I (Core) agree with these investigators
because my experience has been that the septum
plays little role, if any, in lid retraction issues and a
complete release of the septum all the way across
has not led to increased lid retraction in my prac-
tice. It was also frustrating because even one pa-
tient with scleral show was discouraging and
potentially could result in litigation. Early in my
experience I had come to prefer the skin muscle
flap approach with fat pad transposition, which
allowed me much more room to blend the lid-
cheek junction using fat transposition techniques
introduced by Loeb, and also to perform amidface
lift over the fat transfers if needed.11 I termed this
technique the “transblepharoplasty midface lift,”
presented in 1996 at the Emerging Technologies
meeting at New York University (NYU).22 Despite
excellent cosmetic results in most patients, I
continued to experience a consistent rate of mild
scleral show of 5%. I finally decided to find a pro-
cedure that could avoid transecting functional
layers in the central lid area, the orbicularis anteri-
orly and the retractors posteriorly. The only
approach in which central lid functional structures
were not located was laterally, so after experi-
menting with a lateral endoscopic approach,
which turned out not to be feasible due to the small
suborbicularis space, I discovered that a lateral
access incision of 2 cm could be used to visualize
the entire field with the use of 4.5 power loupes.
Essentially, I found I could accomplish everything
I could through this minimally invasive approach
using this small lateral access incision.

We initially only offered this approach for mild
contour deformities with deep nasojugal groves
and available fat to transpose. I also added to this
laterally based orbicularis muscle lifting with can-
thopexy, which significantly improved contour.
This approach was presented in Boston at the
2010meeting of The American Society of Aesthetic
Plastic Surgery.23 In the ensuing years we
expanded the indications to include more exten-
sive deformities of aging aswell as in revision cases
and now use this approach almost exclusively. The
technique was developed in 2007 and published in
2013 after a 6-year experience, and nowwe have a
16-year experience detailed herein.24
PATIENT SELECTION

Because we use the technique for most cases it
would benefit the reader more if we outlined the
contraindications, which include prior surgery
with excision of fat pads, which would now pre-
clude lateral access and muscle lifting but would
require fat grafting as opposed to fat pad transfer.
Patients who are good candidates are those with
deep nasojugal grooves and/or bulging lower lid
fat pads, in other words, not only those with skin
laxity but also those with contour deformities,
hence the name of the procedure (Table 1).
TECHNIQUE

The incision begins 1 cm lateral to the canthus at a
level even with the subciliary line and extends
medially under the lashes to a total length of 2.0
to 2.5 cm to approximately the level of the lateral
limbus. This incision is slightly longer than the orig-
inal description,24 but we have found that as long
as the incision does not extend beyond this point
there has been no lid retraction (Fig. 1). We have



Table 1
Stages of periorbital aging and indicated procedures

Stage 1 Early signs of periorbital aging: mild
rhytids, early visibility of lower lid fat
compartments, nasojugal grooves
becoming visible, lower lid with
good tone, and no canthal laxity

Lateral access lower eyelid recontouring
with fat transposition

Stage 2 Obvious signs of periorbital aging: rhytids
increasing, fat compartment herniation
easily visible, deep nasojugal grooves, and
lower lid tone normal or with mild laxity

Lateral access lower eyelid recontouring
with fat transposition; � canthopexy
and/or muscle lift depending on lower
lid tone and canthal tilt

Stage 3 Advanced signs of periorbital aging:
extensive rhytids with excess skin,
bulging lower lid fat obvious, deep and
long nasojugal grooves, canthal laxity
with medial displacement, lower lid laxity,
and if present, festoons

Lateral access lower eyelid recontouring
with fat transposition, canthopexy,
and muscle lift; severe cases may require
other procedures including skin pinch
resection, canthoplasty, lateral tarsal
strip, or lower lid wedge resection
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since noted the study by Choi and Kim25 beauti-
fully demonstrating the path of the lateral branch
of the lower palpebral nerve, which explains
anatomically why lateral access prevents denerva-
tion of the subciliary orbicularis muscle.
The incision develops a lateral skin muscle flap,

and the dissection extends down to the orbital rim
and thenmedially in the bloodless plane of the pre-
septal space anterior to the septum. A ribbon
retractor is placed for full visualization with 4.5
Fig. 1. Incision planning: 2- to 2.5-cm lateral access
lower eyelid incision.
power loupes necessary for good visualization.
The bloodless dissection extends all the way
medially to the point where the medial fat pad,
whiter in color, is easily visible. The suborbicularis
fascia is seen as a thin sheet connected to the
orbital rim and extends upward along the under-
surface of the orbicularis, and this layer will need
to be divided with sharp scissors just above the
orbital rim to allow for fat pad transposition. The
medial attachments of the orbicularis to the orbital
rim are then divided with care taken to avoid veins
that may be found here. The release of the arcus
marginalis medially along with the most medial
orbicular muscle attachments to the orbital rim re-
leases the nasojugal groove and creates a space
for fat pad transposition. Caudal and supraperios-
teal undermining a short distance of no more than
5 mm along the inferior orbital rim under the orbi-
cularis muscle and suborbicularis oculi fat pad is
done just enough to create spaces for the transpo-
sition of each fat pad. The fat pads are then iden-
tified beginning medially. The overlying medial
septum is then opened with fine tip scissors, and
the pad is teased out into the preseptal space
and is then transposed over the orbital rim. A 6-
0 nylon suture is passed through the external
skin 1 to 2 cm below the nasojugal groove begin-
ning at the juxtaposition of the nasal sidewall and
medial cheek and then extends into the suborbicu-
laris space and is passed through the fat pad and
then back out where it is tied over the skin. This
process is repeated for the central fat pads, which
may require 2 to 3 sutures depending on the
amount of fat pad present and resulting in several
visible external sutures tied in a horizontal row to
the upper cheek (Fig. 2). In less than 15 cases
where there has been extensive excess fat we
have removed some with needle tip cautery before



Fig. 2. Completed lower eyelid fat pad transposition
with transcutaneous suture fixation.

Fig. 3. Placement of lateral cathopexy suture; white
arrow indicates location of suture placement into
lateral orbital rim periosteum.
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transposing the rest. The lateral fat pad can be
addressed under direct vision, and it is released
and transposed over the orbital rim and sutured
into place with a 5-0 Vicryl suture. This step com-
pletes the fat transposition portion of the proced-
ure, and at this point the surgeon should see a
flat floor of smooth fat lying in the lower floor of
the dissection extending under the orbicular mus-
cle. The fat should be free of the septum, and the
operator needs to be sure the septum is not
retracted caudally with any of the fixation sutures.

The second portion of the procedure is the can-
thopexy, which is a 6-0 polydioxone suture (PDS)
suture that extends from the lateral periosteum in
the inner surface of the bone approximately
5 mm above the midpoint of the lateral orbital
rim. This suture extends down and through the lat-
eralmost aspect of the lower lid just under the
tarsus and back up such that it goes around the
lateral canthal ligament (Fig. 3); this will elevate
the lower lid and tighten it and sharpen the lateral
canthus. Slight overcorrection is indicated
because there will be some settling of the fixation.
We perform this fixation in all patients who have lid
laxity. This step can be omitted in patients with no
laxity. Despite initiating this suture independently
in 2007, I later discovered that Kontoes and col-
leagues26 described this exact technique in
2007, which they later called the single suture trac-
tion technique.27

The final portion of the procedure is the lateral
muscle lift. Muscle lifting was initially described
by Hinderer28 in the 1970s, and various modifica-
tions have been described since that time. In our
first presentation of the technique in 2010, we
described the various stages of aging and how
muscle lifting should be applied depending on
the stage.23 Our modified classification is outlined
in Fig. 1.

One will note that no lift is indicated in early-
stage recontouring. In the beginning we used a
laterally based orbicularis flap but have found
that leaving continuity with the medial orbicularis
muscle helps shape the lower lid better, and
more recently we simply place the lifting suture
through the lateral orbicularis and lift vertically
attaching the suture to the lateral temporal fascia
just posterior to the orbital rim (Fig. 4).

In stage 3 patients in whom there is skin laxity it
may be necessary to excise 2 to 3 mm of subciliary
skin extending medially, but it is never necessary
to divide the muscle any further medially going
past a line extending vertically from the lateral
limbus. It should be noted that skin pinch surgery
is extremely rare and is done in cases in which
the patient refuses laser treatment. Thus the inci-
dence of skin excision is rare with no more than
20 cases in the entire 17-year history of the pro-
cedure because the main emphasis is on recon-
touring as we found that most patients really do
not have excess skin but actually just poor skin,



Fig. 4. Muscle lift; note slight overcorrection of can-
thal tilt. Fig. 5. Completed lift with fat pad transposition,

lateral canthopexy, and muscle lift.

Fig. 6. Completed lift with fat pad transposition,
lateral canthopexy, and muscle lift showing suture
placement locations.
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which can be revitalized with improved contours
and if needed, laser resurfacing and/or nanofat
grafting.29 If nanofat grafting is done it should be
done before the transposition of the fat pads so
that the application of the nanofat does not disrupt
the transposition sutures.
At the conclusion of the procedure, one should

open the upper lids and check the level of the
lower lids and compare the sides to be sure the
lift is symmetric (Figs. 5 and 6). Slight overcorrec-
tion will be noted but settles in 2 weeks. Frost su-
tures can be added, which we place in patients
with advanced lid laxity and remove at 3 days.
Postoperative care is mainly focused on the upper
lid if done because the lower lid procedure in and
of itself requires no special care other than making
sure the patient understand not to press on the
cheek area where the transposition sutures are
located.
These sutures remain in place for 8 to 10 days

and require no bolsters as we used in the begin-
ning because we have not seen any scarring
from having the sutures that length of time. We
think that a shorter length of time does not allow
the transposed fat to adhere firmly enough to pre-
vent recurrence if they are removed too soon. In
the early days we saw 5 cases of recurrent fat
pads, and it was always in the patient who had
the transposition sutures removed in less than
8 days.
Results: Patients in all 3 stages of aging are

shown in (Figs. 7–9).



Fig. 7. (A) Pre-op: Deep nasojugal grooves in a 25 year old patient. (B) Post op{ Corrected with minimal access fat
transposition for recontouring of the lid cheek junction. No skin removal.
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COMPLICATIONS

Of the total cases (350 since 2007) the most com-
mon complication has been edema, which can
persist for several weeks. The lower lid is rich in
lymphatics, and thus it is important to use meticu-
lous dissection and not use so many transposition
sutures such that the lymphatics are strangulated.
Prolonged edema has occurred in up to 10% of
the patients until we began using fewer transposi-
tion sutures and became more adept at the
dissection, and now we see 5% incidence of lower
lip edema lasting longer than 3 weeks.

Recurrence is defined as partial relapse of lower
lid fat pad bulging and was an issue earlier in the
series with a 7% recurrence rate, which was low-
ered to 4% with improved technique and strict
Fig. 8. Patient B, stage 2: nasojugal groove correction with
of lid cheek junction.
instructions not to massage or even touch the lid
cheek junction. Complete recurrences have been
rare because most are partial and in most cases
the patients have not even noticed as this is my
own criticism. Patients who noticed and requested
revision were 5 in total, so the preoperative rate for
recurrence is less than 2%.

There has been a zero incidence of lower lid
retraction, which was the original reason for the
development of the procedure, and no instances
of enophthalmos. There have been no other
serious complications. One minor complication
was a strangulated fat pad that required direct
excision at a later date, and there have been 10
later eyelid scar reasons and 5 cases in which pa-
tients requested we remove the PDS anchoring
suture due to palpability at the lateral orbital rim.
removal of lower lid fat pad herniation and blending



Fig. 9. Patient C, stage 3: nasojugal groove correction with removal of fat pad herniation and blending of lid
cheek junction and tightening of skin laxity without skin excision.
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SUMMARY

Overall, this has been a satisfactory procedure
with minimal complications; we believe it indicates
that the best way to avoid lower lid retraction is to
use minimal access incisions from the lateral
approach, avoid transecting the muscles of the
anterior and posterior lamellae in the central
portion of the of the lid as well as avoid injury to
the lower palpebral nerve, and then provide the
necessary support when indicated.
CLINICS CARE POINTS
� Lateral subciliary incision avoids transection
of functional components of the lower lid in
the central lid region.

� Avoids denervation of the subciliary
orbicularis.

� Periosteal suture fixation of the lateral
canthus supports the lower lid during
healing.

� Muscle lifting helps support and contour the
lower lid.
DISCLOSURE

None.
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