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Abstract

Background Hyaluronic acid (HA) fillers are extensively

used in periocular volume augmentation. Although they

have an excellent safety profile, filler-related issues such as

visibility/palpability, contour abnormalities, malar edema,

and blue-gray dyschromia can occur. Recognition and

management of filler-related issues are critical prior to

subsequent procedures. The clinical course of patients who

had periocular HA filler-related issues and subsequently

underwent lower eyelid blepharoplasty is described.

Methods HA filler was dissolved with hyaluronidase

(15–30 U/cm2) treatment. Visible lower eyelid fat prolapse

after filler removal was corrected with transconjunctival

blepharoplasty with fat repositioning and skin resurfacing.

Complications and outcome were assessed and recorded.

Results Twenty-three patients (46 eyelids) were treated.

All presented with contour abnormalities, 19 with contour

abnormalities and malar edema, and seven with blue-gray

dyschromia. In 15 patients, one session of hyaluronidase

completely dissolved the filler, and in eight patients, two

sessions were required. Of these eight patients, edema

resolved after the second hyaluronidase injection in four; in

the remaining four, mild edema persisted despite absence

of visible/palpable filler. Postblepharoplasty, 19 patients

had an acceptable outcome with no complications (82.6%).

Four patients had prolonged edema postoperatively; three

had a resolution by 6 months. In 23 patients who had skin

resurfacing procedures, there was no incidence of postin-

flammatory hyperpigmentation.

Conclusions HA filler-related issues need to be identified

and managed prior to further intervention. Hyaluronidase

treatment effectively dissolves the filler, but mild malar

edema can persist. Outcomes are acceptable after subse-

quent blepharoplasty, but adequate patient counseling is

necessary about expectations and limitations.
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Instructions to Authors www.springer.com/00266.
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Introduction

Hyaluronic acid fillers are extensively used in periocular

rejuvenation procedures to treat lower eyelid hollowness

and mask lower eyelid fat prolapse [1–3]. With proven

safety and efficacy (albeit temporary), coupled with greater

longevity and high patient satisfaction, hyaluronic acid

fillers are currently regarded as the gold standard for soft

tissue fillers [4]. Despite their track record and popularity,

hyaluronic acid fillers are not without undesirable conse-

quences. Filler persistence, blue-gray dyschromia, filler

migration, skin expansion from overfilling, contour

abnormalities, and persistent edema are notable short- and

long-term filler-related issues for patients in the periocular

area [5–10].
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Filler-related issues may arise from improper selection

of patients for injectable fillers below the infraorbital rim.

Generally speaking, patients with infraorbital rim hollow-

ing with little to no orbital fat prolapse are potential can-

didates for injectable filler treatment, while those with

orbital fat prominence are likely better candidates for lower

eyelid blepharoplasty. Injectable filler treatments to

‘‘mask’’ the prolapsed orbital fat can result in undesirable

filler-related issues [11].

Patients who have received hyaluronic acid injections

often require repeat injections or additional treatments such

as lower eyelid blepharoplasty and presence of filler-re-

lated issues can adversely affect the subsequent procedure

and may lead to suboptimal outcomes. Furthermore, those

particular patients that have prominent prolapsed lower

eyelid fat in the setting of hyaluronic acid fillers may

ultimately require a lower eyelid blepharoplasty surgery,

and the prompt recognition and management of hyaluronic

acid filler-related issues is critical prior to additional

procedures.

Taban recently published a case series describing the

management and excellent surgical outcomes in 15 patients

that underwent lower eyelid blepharoplasty given a history

of prior injectable fillers [12], but this is the first study to

describe the management of periocular filler-related issues

and clinical course of patients who subsequently underwent

lower eyelid blepharoplasty.

Methods

This is a retrospective study of patients who had previously

received hyaluronic acid gel injections for lower eyelid

periocular rejuvenation and presented to the author’s

practice between January 2015 and January 2018 desiring

further improvements in their appearance. Previous hya-

luronic acid gel injections were performed elsewhere and

not at the author’s practice. On examination, all patients

had contour abnormalities, malar edema, and/or blue-gray

dyschromia along their lower eyelid and surrounding

periocular area. Treatment with hyaluronidase was under-

taken to dissolve the filler material prior to any further

intervention.

Generic, bovine-based hyaluronidase (150 U/mL;

O’Brien Pharmacy, Mission, Kansas, USA), which has

been found to be equally effective as the discontinued

product Wydase� (Wyeth, Marietta, PA), was mixed 1:10

with lidocaine 1% and used to dissolve hyaluronic acid

[13]. Hyaluronidase intradermal forearm skin testing (10

U) was performed in patients prior to hyaluronidase treat-

ments. Patients proceeded with treatment if they had no

allergic reaction. Fifteen to 30 U/cm2 was used per treat-

ment setting, based on the amount of product that was

visible or palpable and/or on the chronicity of the filler-

related issue. Larger U/cm2 of hyaluronidase was used in

patients that had chronic fillers ([ 6 months), visible, and/

or significantly palpable product. Following removal of the

hyaluronic acid filler, patients were re-examined

10–14 days later to determine whether they required fur-

ther hyaluronidase treatments. Patients that had visible

lower eyelid fat prolapse following removal of the hya-

luronic acid were candidates for lower eyelid blepharo-

plasty and were included in the study. Patients who had

prior lower eyelid blepharoplasty or additional eyelid or

facial plastic procedures at the same setting were excluded

from the study. All patients underwent a transconjunctival

lower eyelid blepharoplasty with fat repositioning and skin

resurfacing as described in a prior article [11]. Depending

on the severity of fat prolapse and the infraorbital rim

hollowing, varying amounts of prolapsed fat were surgi-

cally debulked, and a varying amount of orbital fat was

repositioned. Patients were photographed before and after

each treatment. Complications and outcomes were assessed

and recorded, and compared to a control group with no

previous history of periocular HA filler. The control group

underwent transconjunctival blepharoplasty with fat repo-

sitioning and skin resurfacing during the same time period

(January 2015 to January 2018). In this control group, all

patients presented preoperatively with herniated lower lid

fat prominence, with variable degree of lower lid rhytids or

skin excess.

Written consent was obtained from all patients prior to

hyaluronidase treatment and lower eyelid blepharoplasty.

Photographic and publication consent was also obtained.

All procedures performed in studies involving human

participants were in accordance with the ethical standards

of the institutional and/or national research committee and

with the 1964 Helsinki Declaration and its later amend-

ments or comparable ethical standards. For this type of

study, formal consent is not required.

Results

Periocular Filler-Related Issues and Blepharoplasty

Group

Twenty-three patients, seven men and 16 women, with an

average age of 48 ± 12 years, were included in the study

(Table 1). A total of 46 eyelids were treated. All patients

presented with evidence of contour abnormalities, and 19

patients (38 eyelids; 82.6%) presented with both contour

abnormalities and malar edema. Blue-gray dyschromia was

seen in seven of the patients (14 eyelids), (30.4%). There

was no statistically significant difference in the incidence

of blue-gray dyschromia with specific hyaluronic acid gel
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brands. In 14 patients, the filler material was known:

JUVÉDERM� Ultra Plus XC [Allergan, Irvine, CA] in six

patients, Restylane� [Galderma Laboratories, L.P.; Fort

Worth, TX] in seven patients, and Belotero� [Merz Phar-

maceuticals LLC; Raleigh, NC] in one patient. As patients

were from outside referral sources, the volume of filler

material injected, the number of injections that they had

received, or the time from last injection was unknown and

could not be reliably estimated.

Patients underwent their first hyaluronidase injections at

26 ± 7 days prior to blepharoplasty. An average of

61 ± 20 U of hyaluronidase was injected per eyelid. In 15

patients, 30 eyelids (65.2%), one hyaluronidase injection

was sufficient to dissolve the filler (Fig. 1). The remaining

eight patients, 16 eyelids (34.8%), required a second hya-

luronidase injection at 13 ± 4 days prior to surgery to

dissolve residual filler. Repeat injections consisted of

41 ± 7 U of hyaluronidase per eyelid. Of the 19 patients

who presented with malar edema, 15 had complete reso-

lution of their edema prior to surgery. In four patients

(eight eyelids), there was an improvement in malar edema

but mild edema persisted. These patients elected to proceed

with lower eyelid blepharoplasty since there was no visible

or palpable product or any contour abnormalities. None of

the patients had allergic or inflammatory reactions around

the eyelid area from hyaluronidase treatments.

Following removal of filler and resolution or near res-

olution of edema, prominent lower eyelid fat pockets were

noted in all 23 patients (46 eyelids), and lower eyelid

transconjunctival blepharoplasty with fat repositioning was

performed. No transcutaneous incisions or skin pinches

were performed. In patients with mild to moderate rhytids,

resurfacing of the skin was performed at the same setting.

Those with Fitzpatrick Type 3 or lower skin type under-

went fractionated CO2 laser resurfacing, (13 patients; 26

eyelids), while those with Fitzpatrick Type 4 underwent

30% trichloroacetic acid (TCA) chemical peel (seven

patients; 14 eyelids), and those with Fitzpatrick Type 5 or

above (three patients; six eyelids) underwent a series of

microneedling treatments (needle depth of 0.5–1.5 mm)

that included one intraoperative and two postoperative

Table 1 Patient baseline data—filler-related issues group

Characteristic Value

Patients, no. 23

Gender, no.

Male 7

Female 16

Mean age ± SD, years 48 ± 12

Eyelids with filler-related issues, no. 46

Filler-related issues, no. of patients

Contour abnormalities 23

Contour abnormalities and malar edema 19

Blue-gray dyschromia 7

SD standard deviation

Fig. 1 Outcome of

hyaluronidase treatment
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treatments spaced 6–8 weeks apart. All patients that

underwent a resurfacing procedure were pretreated with a

3-week course of topical hydroquinone (4%) and retinoic

acid (0.05%) applied nightly, starting 1 month prior to

surgery.

The immediate postoperative course was uneventful in

all patients. At an average follow-up of 10.4 ± 7 months,

22 patients (95.6%) had an acceptable outcome with no

complications such as contour abnormalities, blue-gray

dyschromia, delayed chemosis, or eyelid retraction

(Figs. 2, 3). There was no reported incidence of postin-

flammatory hyperpigmentation (PIH) following skin

resurfacing procedures that were performed in 23 patients

(46 eyelids).

Postoperatively, four patients (eight eyelids) had pro-

longed postoperative edema. Edema resolved by 6 months

after blepharoplasty in three patients (six eyelids). One

patient continued to have persistent mild malar edema

(similar to what was seen preoperatively) and was last seen

12 months postsurgery. This patient also had persistent

edema prior to surgery. Of particular interest, two of the

patients that had prolonged edema postoperatively had

complete resolution of their edema prior to surgery.

Six patients (12 eyelids) required postoperative hya-

luronic acid filler injections to the lower eyelid, cheek, and

midface area to address residual periorbital hollowing.

There were no adverse reactions or prolonged edema in

these patients. Filler was injected at 18 ± 6 weeks post-

surgery. A total of 0.54 ± 0.26 mL of filler (Restylane�

0.43 ± 0.03 mL in five patients and JUVEDERM�

Voluma XC [Allergan, Irvine, CA] 1 mL in one patient)

was injected in each lower eyelid/midface/cheek area. A

1.5-inch, 25-gauge micro-cannula was used for filler

delivery at a deep, near periosteal level. Of particular note,

two of the six patients that received postoperative filler

injections were those that had a prolonged course of

edema. In both patients, edema had resolved prior to

postsurgical filler treatments.

Control Group

A total of 160 patients (320 eyelids) (55 men, 105 women;

average age 54 ± 16 years) were included in the control

group. All patients presented with lower eyelid fat promi-

nence and underwent lower eyelid transconjunctival ble-

pharoplasty with fat repositioning. No transcutaneous

incisions or skin pinches were performed. In patients with

mild to moderate rhytids, resurfacing of the skin was per-

formed at the same setting. Those with Fitzpatrick Type 3

or lower skin type underwent fractionated CO2 laser

resurfacing, (68 patients; 136 eyelids), while those with

Fitzpatrick Type 4 underwent 30% trichloroacetic acid

(TCA) chemical peel (54 patients; 108 eyelids), and those

with Fitzpatrick Type 5 or above (25 patients; 50 eyelids)

underwent a series of microneedling treatments (needle

depth of 0.5–1.5 mm) that included one intraoperative and

two postoperative treatments spaced 6–8 weeks apart. All

patients that underwent a resurfacing procedure were

Fig. 2 A 35-year-old female, Fitzpatrick Type 4, with previous

injections of hyaluronic acid fillers for periocular rejuvenation. a At

presentation with visible product, edema, and blue-gray dyschromia.

b After removal of filler with hyaluronidase treatment, showing

prominent lower eyelid fat prolapse and infraorbital rim hollowing.

c Nine months after blepharoplasty, lower eyelid repositioning, and

application of TCA 30%. The patient has healed well with no residual

postoperative edema
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pretreated with a 3-week course of topical hydroquinone

(4%) and retinoic acid (0.05%) applied nightly, starting

1 month prior to surgery.

The immediate postoperative course was uneventful in

all patients. At an average follow-up of 6.9 ± 3 months,

154 patients (308 eyelids, 96.2%) had an acceptable out-

come with no complications delayed chemosis, or eyelid

retraction. There was no reported incidence of PIH fol-

lowing skin resurfacing procedures that were performed in

147 patients (294 eyelids).

Postoperatively, six patients (12 eyelids) had prolonged

postoperative edema. Edema continued to persist in one

patient due to an idiopathic autoimmune condition. In the

other five patients, edema resolved by 6 months.

Twenty-four patients (48 eyelids) required postoperative

hyaluronic acid filler injections to the lower eyelid, cheek,

and midface area to address residual periorbital hollowing.

There were no adverse reactions or prolonged edema in

these patients. Filler was injected at 16 ± 4 weeks post-

surgery. A total of 0.76 ± 0.32 mL of filler was injected in

each lower eyelid/midface/cheek area. A combination of

fillers was used—Restylane� in the lower eyelid and

JUVEDERM� Voluma XC in six patients in the midface/

cheek area. A 1.5-inch, 25-gauge micro-cannula was used

for filler delivery at a deep, near periosteal level.

Discussion

Hyaluronic acid is a naturally occurring glycosaminogly-

can disaccharide that is present in human and animal tis-

sues, including joints, cartilage, skin, and eyes [1].

Hyaluronic acid used in fillers is a cross-linked version that

is more resistant to breakdown. A number of hyaluronic

acid fillers are available in the market and are distinguished

by their particle size, degree and method of cross-linking,

ratio of cross-linked versus free hyaluronic acid, G prime,

degree of elasticity and viscosity, and resistance to defor-

mation [14–16].

Initially approved for treating facial rhytids, hyaluronic

acid fillers are now extensively used in periocular volume

augmentation, although their use in the periocular space is

considered off label. Their popularity is not surprising

given that results are immediate and complications rare

when administered by experienced professionals.

Nonetheless, their use can be associated with undesirable

consequences, including filler visibility or palpability and/

or edema that may prompt patients to seek additional

procedures to improve their appearance. Filler-related

issues can obscure decision making for subsequent proce-

dures and or compromise the outcome of subsequent pro-

cedures. Thus, it is important to recognize and manage

filler-related issues before embarking on further proce-

dures. The purpose of this study was to document the

author’s clinical experience with hyaluronic acid filler-re-

lated issues in patients who subsequently underwent lower

Fig. 3 A 32-year-old female, Fitzpatrick Type 4, with previous

injections of hyaluronic acid fillers for periocular rejuvenation. a At

presentation with visible product, edema, and blue-gray dyschromia.

b After removal of filler with hyaluronidase treatment, showing

prominent lower eyelid fat prolapse and infraorbital rim hollowing.

c Six months after blepharoplasty, lower eyelid repositioning, and

application of TCA 30%. The patient has healed well with no residual

postoperative edema
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eyelid blepharoplasty and highlight best practices in patient

management (Fig. 4).

As patients may present from outside referrals, proper

work-up is important to identify filler-related issues.

Ability to identify filler-related issues is crucial to pre-

venting lengthy, unnecessary work-ups. The work-up

should focus on diligent history taking coupled with careful

evaluation for signs/symptoms of filler presence. Presence

of malar edema, visible/palpable filler, or blue-gray

dyschromia should prompt a high suspicion of

injectable fillers, as highlighted in the present study. Typ-

ically, fillers last from about 6 months to up to 2 years after

injection [1]. However, there are reports of the filler per-

sisting even after 6–8 years or more after injection [17, 18].

In these unusual cases, filler persistence was manifested by

persistent edema, which resolved after hyaluronidase

injection. As hyaluronic acid is hydrophilic, early edema

may occur, but late or persistent edema can also be seen.

Clinicians should be cognizant of the possibility that filler-

related edema can persist years after filler placement.

Once filler-related issues are identified, hyaluronidase

treatment should be considered to dissolve and remove the

filler. The amount of hyaluronidase needed to completely

dissolve the filler depends on the hyaluronic acid filler that

was injected, the amount that was injected, and the duration

of filler persistence [19, 20]. Higher doses of hyaluronidase

are required in patients that have received treatment with a

highly cross-linked injectable filler, large or repeated

amounts of injectable filler over the course of many treat-

ment periods, and/or increased length of filler persistence

[21–25].

There is no current standardized protocol for the timing

and dosage of hyaluronidase in the setting of periorbital

filler-related edema prior to lower eyelid blepharoplasty,

and also the optimal timing between hyaluronidase injec-

tions and proceeding with surgery. It has been shown that

there is a wide variation in enzyme activity among dif-

ferent hyaluronidase products, and the treating physician

must take that into consideration when attempting to dis-

solve hyaluronic acid filler [26].

The author typically uses an initial dose of 15–30 U/cm2

of surface area of a generic bovine-based hyaluronidase. It

is important to note that this dose could vary depending on

the type of hyaluronidase used. Similar to hyaluronic acid

fillers, there is difference in enzymatic activity among

various hyaluronidase products depending on source (ovine

versus bovine versus human recombinant) and concentra-

tion [26]. Given that most edema from hyaluronidase

resolved in the author’s experience by approximately

10–14 days, the author would proceed with surgery at that

time as long as (1) the periorbital filler-related issues were

largely resolved and (2) the edema from the hyaluronidase

injection treatments was resolved.

Clinicians should be aware that one round of hyalur-

onidase treatment may not completely dissolve the filler

and additional treatments may be required. In the present

study, a third of the patients required subsequent injection

of hyaluronidase. For subsequent treatments, a lower dose

of hyaluronidase is generally used, about half of the initial

dose. It should be noted that even after complete filler

removal, edema may persist. Nearly 35% of patients (eight

patients, 16 eyelids) required a second round of hyalur-

onidase injections in the present study, and yet although

significantly improved, four patients (17.4%) still had some

mild edema present despite complete removal of hya-

luronic acid filler. These patients opted to proceed with

lower eyelid blepharoplasty surgery and with careful

intraoperative and postoperative management, two had an

excellent postoperative course, while the other two had

prolonged edema (50%). One of the four continued to have

persistent malar edema at their last follow-up period of

12 months (25%).

Filler removal may produce undesirable consequences

such as worsening rhytids, periocular hollowing, and/or

visible under eyelid fat prolapse. Options to address these

issues may include lower eyelid blepharoplasty with or

without fat repositioning to address the lower eyelid hol-

lowing, repeat hyaluronic acid injections, and/or skin

resurfacing procedures. In cases of under eyelid fat pro-

lapse, aging changes need to be evaluated to determine the

degree of fat prolapse versus volume depletion. For

prominent fat prolapse, lower eyelid blepharoplasty may be

a better option than hyaluronic acid fillers as the former

provides a more appropriate solution. In the present study,

all patients had prominent fat prolapse and were offered

lower eyelid blepharoplasty.

Fig. 4 Hyaluronic acid filler-related issues: patient management

considerations
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Careful planning and meticulous intraoperative tech-

niques are important for successful outcomes with lower

eyelid blepharoplasty. As the technical details of lower

eyelid blepharoplasty are beyond the scope of this study,

readers may refer to a prior publication on this topic that

describes a similar technique [11]. A few items that are of

relevance to the present study are discussed here.

The quality of the entire lower eyelid esthetic unit skin

is often affected from periorbital filler-related edema, and

resurfacing treatments should be considered for collagen

induction to help the overall integrity and texture of the

skin postoperatively. Ablative fractionated CO2 laser pro-

vides the optimal improvement in lower eyelid rhytids with

minimal downtime and reduced risk of PIH when com-

pared to traditional ablative CO2 lasers [27]. TCA 30%

chemical peels can also provide a satisfactory result in

rhytids [28]. Given the author’s experience, transcutaneous

removal of skin (i.e., skin pinch) can help remove excess

skin, but it will not address excess rhytids, loss of elasticity,

and the attenuated texture of the skin in cases of prolonged

edema within the entire lower eyelid esthetic unit. The skin

is often stretched out from the expansive filler material, and

an ablative procedure can ultimately help improve the

collagen structure and texture of the skin postoperatively.

Patients with rhytids and Fitzpatrick Type 5 and above skin

type underwent microneedling. Microneedling provides

percutaneous collagen induction therapy to the skin and is

well established to improve rhytids with minimal down-

time and decreased risk of PIH [29]. In contrast to frac-

tionated CO2 laser and TCA 30% chemical peel treatments,

there are limitations with microneedling such that the

degree of improvement in rhytids is limited and multiple

treatments need to be performed. The author prefers frac-

tionated CO2 laser in those with Fitzpatrick Type 3 or

below skin types. In patients with Fitzpatrick Type 4 skin

types, the author prefers TCA 30% chemical peel to help

minimize the risk of PIH. The author also recommends a

postoperative routine topical regimen consisting of retinol

0.05% nightly. It is well established that topical retinol

increases collagen synthesis and visible improvement in

fine wrinkles [30, 31].

Patients that undergo lower eyelid blepharoplasty sur-

gery or other facial plastic procedures may undergo hya-

luronic acid filler injections around the surgical site for

issues pertaining to volume loss, folds, and wrinkles which

the initial surgery did not directly address or not fully

improve. Patients in both groups tolerated periocular

injectable fillers post blepharoplasty. There are no current

data to support the safety and efficacy of injectable fillers

postblepharoplasty. The author’s current practice patterns

recommend postoperative periocular filler injections to be

performed approximately 12 weeks status post blepharo-

plasty and in those with no active lower eyelid or malar

edema. With these guidelines, the author found no post-

operative filler-related complications in either group that

was evaluated.

In our retrospective study, nearly 18% of our patients in

the ‘‘filler-related issues group’’ had prolonged edema that

persisted up to 6 months. In contrast, prolonged edema was

seen in nearly 4% of the patients in the control group,

which is significantly lower (p = 0.024). This is a signifi-

cant finding, and patients that present with periocular filler-

related issues need to be adequately counseled on their

higher likelihood of having a prolonged healing course

postoperatively. Although rare, there is a possibility that

edema can persist indefinitely as seen in one of our

patients.

Following the best practices described above, accept-

able outcomes were obtained in 19 of the 23 patients

included in the periocular filler-related issues and ble-

pharoplasty group. One patient continues to have mild

malar edema, despite hyaluronidase treatment followed by

lower eyelid blepharoplasty. The nature or cause of this

edema is unknown.

This study is limited by its retrospective nature, small

sample size in the filler-related issues group, as well as

potential bias in patient selection.

Conclusion

Care must be taken to properly select patients for

injectable fillers to the infraorbital rim. Patients with

infraorbital rim hollowing in the setting of mild to no

orbital fat prolapse are potential candidates for

injectable fillers, while those with predominant orbital fat

prominence are better candidates for lower eyelid ble-

pharoplasty. Proper injection techniques, proper selection

of hyaluronic acid filler, and adequate knowledge of eyelid

anatomy are important to help reduce potential complica-

tions that may occur with hyaluronic acid fillers. In patients

presenting for additional rejuvenation procedures after

hyaluronic acid filler treatment, filler-related issues need to

be identified and managed prior to further intervention.

Hyaluronidase treatment effectively dissolves and removes

the filler, but mild malar edema can persist. Outcomes are

acceptable after subsequent lower eyelid blepharoplasty.

Patients need to be adequately counseled about their

treatments, and they need to be aware of the higher like-

lihood of prolonged edema that can persist postoperatively

despite removal of hyaluronic acid filler.
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