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BACKGROUND Infraorbital skin depressions are one of the most troublesome facial areas for aesthetically
aware patients.

OBJECTIVE Evaluate effectiveness and safety of Juvéderm Volbella with Lidocaine (VYC-15L; Allergan plc,
Dublin, Ireland) for correction of bilateral infraorbital depressions.

METHODS In this 12-month, prospective, uncontrolled, open-label study, subjects aged $18 years with
infraorbital depressions rated$1 on the Allergan Infra-oRbital Scale (AIRS) received injections of VYC-15L with
optional touch-up treatment on Day 14. The primary efficacy measure was $1 AIRS grade improvement from
baseline at month 1.

RESULTS Of 80 subjects initially treated with VYC-15L, 75 (94%) completed the study. All injections were
intentionally deep, most using multiple microbolus technique. At 1 month, 99.3% of eyes achieved $1 AIRS
grade improvement. The responder rate (subjects with $1 AIRS grade improvement in both eyes) was 99% at
month 1, 92% at month 6, and 54% at month 12. Most injection site reactions (e.g., bruising, redness, irreg-
ularities/bumps) were mild and resolved by day 14. Late-onset mild to moderate edema was observed in 11%
of eyes at month 6% and 4% of eyes at month 12.

CONCLUSION VYC-15L is effective and safe for the treatment of infraorbital depressions, with effectiveness
lasting up to 12 months.
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Infraorbital skin depressions (including tear troughs),
which are often accompanied by dark circles under

the eyes, can give a sad or fatigued look to the face.1–4

The infraorbital area is one of the most troublesome
facial areas and one of the areas patients aremost likely
to address first when seeking facial esthetic treatment.5

Skin depressions in the infraorbital area are caused by
the loss of inferior orbital fat volume in combination
with malar fat ptosis, which disrupts the continuous

plane of fat pads supporting the overlying structure of
the cheek and midface.4,6–10

Hyaluronic acid dermal filler injections have been
successfully used to correct volume loss in the
infraorbital region.11–16 This area has a unique anat-
omy compared with other parts of the face commonly
treated with filler injections. The orbital rim is char-
acterized by very thin tissue overlying bone, with skin
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that is often only a few millimeters thick.16,17 As
a result, superficial injections with hyaluronic acid
fillers can cause long-lasting irregularities of contour
(e.g., lumps and bumps) that are difficult to con-
ceal.17,18 Thus, most injectors have advocated a pref-
erence for deep injections in the infraorbital area (i.e.,
submuscular or preperiosteal) for optimal clinical
outcomes.4,16–22 The flow characteristics and viscosity
of the filler may also contribute to clinical outcomes
after infraorbital injections.16,20

Juvéderm Volbella with Lidocaine (VYC-15L;
Allergan plc, Dublin, Ireland) is a hyaluronic
acid–based filler that combines low– and
high–molecular-weight hyaluronic acid to improve
moldability (ease of modelling/shaping), improve
ease of flow during injection, reduce swelling of the
gel within the tissue, improve evenness of distribution
within the tissue, and increase duration of effect.23,24

All of these characteristics make VYC-15L an
attractive candidate for treatment of the infraorbital
area. This study evaluated the effectiveness and safety
of VYC-15L treatment for the correction of bilateral
infraorbital skin depressions.

Methods and Subjects

Study Design

This prospective, uncontrolled, single-arm, single-
site, open-label study (NCT02176421) evaluated
the effectiveness and safety of VYC-15L treatment
for the correction of bilateral infraorbital skin
depressions. The study was conducted at Dermscan,
Lyon, France from May 2014 to July 2015.
The protocol was reviewed and approved by an
Independent Ethics Committee and was authorized
by the French National Agency for Medicines and
Health Products Safety (L’Agence Nationale
de Sécurité du Médicament et des Produits de Santé
[ANSM]). All subjects provided written informed
consent.

Subjects

Eligible subjects were aged 18 years or older, desired
correction of infraorbital skin depressions under both

eyes, andwere ratedGrade 1 or higher on the Allergan
Infra-oRbital Scale (AIRS) for each eye by the evalu-
ating investigator at screening. TheAIRS is a validated
scale (Niforos F et al; er presented at the Anti-aging
European Congress, October 24–25, 2014, Paris,
France) that grades severity of skin crease and volume
loss in the infraorbital area on a Scale of 0 to 5
(Figure 1). Subjects were to refrain from undergoing
other antiwrinkle/volumizing treatments in the upper
2-thirds of the face (eyebrow to cheeks/cheekbones)
for the study duration. Key exclusion criteria were:
previous cosmetic facial procedures that could alter
the appearance of the infraorbital area (e.g., treat-
ment with dermal fillers, fat injections, or meso-
therapy) anywhere in the face within 6months before
study entry; volumizing treatment of the midface
within 12 months of the start of the study; and pre-
vious treatment with fillers or implants anywhere in
the infraorbital area.

Treatment

Injections of VYC-15L were carried out by 4 Euro-
pean specialist injectors and were placed below the
orbital rim and above the zygomatic region. The
specialist injector determined the appropriate injec-
tion technique and volume of VYC-15L for each
individual subject based on his/her clinical experi-
ence, the anatomy of subject’s infraorbital area, the
level of deformity, and the subject’s clinical need. If
optimum correction was not achieved after the initial
treatment, an optional touch-up injection could be
performed on day 14 by the same specialist injector.
During all treatments, one of 2 French evaluating
investigators (both were plastic surgeons) supervised
clinical care.

Assessments

The primary endpointwas defined as a$1AIRS grade
improvement at 1month. The evaluating investigators
performed all AIRS assessments. Secondary endpoints
included specialist injectors’ ratings of ease of injection
and ease of moldability of the product on a Scale from
0 to 10, evaluating investigators’ and subjects’ ratings
of improvement with esthetic outcome on a Scale of 1
(very well improved) to 5 (worsened) using the Global
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Aesthetic Improvement Scale (GAIS), and subjects’
ratings on the Periorbital Aesthetic Appearance
Questionnaire (PAAQ), a validated patient-reported
outcome questionnaire with 9 questions rated on
a Scale of 0 to 4 about the effects of overall eye
appearance on the subject’s perceptions of age,
attractiveness, tired/sad appearance, andneed to cover
up eye appearance (e.g., with cosmetics or sunglasses)
over the previous 7 days. Scores for the 3 PAAQ
domains (psychological [5 questions], appearance [3
questions], and coping [1 question]) were also deter-
mined. Subjects were followed at days 1, 3, 7, and 14,

with long-term follow-up at 1, 6, 9, and 12 months
after the last injection.

Skin Quality Assessment

Skin hydration was measured in the injected zone
(infraorbital area) under one eye and in a noninjected
zone on the face (upper maxillary, near the ear) using
the MoistureMeter D (Delfin Technologies Ltd.,
Kuopio, Finland) with the XS 5 (depth of effective
measurement = 0.5 mm) and S 15 (depth of effective
measurement = 1.5 mm) probes. An average of 3

Figure 1. The Allergan Infra-oRbital Scale (AIRS). Reprinted with permission from Dermatol Surg 2017;43:684–691.
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acquisitions was used for each measurement. Skin
elasticity was measured in the same regions using
aMPA580Cutometer (Courage +Khazaka electronic
GmbH, Cologne, Germany).

Safety Assessments

Adverse events (AEs) were recorded at all study visits.
Evaluating investigators assessed the severity and
duration of local injection site reactions (ISRs) at all
study visits. Subjects reported local ISRs in diaries
completed during the first 14 days after initial treat-
ment and for 14 days after touch-up injection.

Statistical Analysis

A total of 80 subjects were recruited (assuming a 30%
attrition rate) to achieve 90% power to detect at least
a 1-point improvement in AIRS at month 1 with a 1-
sided significance level of 0.05. The power calculation
was based on the exact binomial test algorithm25 as
implementedby the POT0procedure of the commercial
software nQuery Advisor 6.0 (Statistical Solutions,
Boston, MA). Descriptive statistics were provided by
visit and as change between visits where applicable. All
statistical tests were 2-sided with a = 0.05.

Results

Subject Demographics and

Baseline Characteristics

A total of 125 subjects were screened, and 80 subjects
were enrolled and received initial treatment on day 0.
On day 14, 62 (78%) of these subjects received touch-
up injection under one or both eyes. Of the 80 treated
subjects, 75 (94%) completed the study and 5 subjects
discontinued (lost to follow-up, n = 4; serious AE
unrelated to treatment, n = 1).

Most subjects were women (84%) and white (95%)
(Table 1). Most eyes had baseline AIRS ratings of
Grade 4 (54/152, 36%) or 3 (41/152, 27%). The
remainder were rated at baseline as Grade 2 (33/152,
22%) or Grade 5 (24/152, 16%).

In total, 76 subjects were included in the 1-month
effectiveness analysis (3 lost to follow-up; 1 excluded

for protocol violation); subjects returned and were
evaluated at 6 (n = 75), 9 (n = 74), and 12 months
(n = 75) after initial treatment.

Injection Parameters

Table 2 summarizes key injection parameters. All
injections were intentionally deep. The most common
injection technique was multiple microbolus for both
initial (81%) and touch-up treatments (78%). The
average number of needle punctures per eye was 4.9
for initial treatment and 3.9 for touch-up treatment.
The mean volume of VYC-15L injected per eye was
0.5mL for initial treatment (day 0), 0.30mL for touch-
up (day 14), and0.79mL in total for initial + touch-up.
All subjects were injected with 30-gauge, half-inch
needles, except one subject for whom smaller 32-
gauge needles were used in addition during the initial
treatment. After the initial and touch-up injections,
62% and 42% of subjects, respectively, were mas-
saged with arnica or a cosmetic cream.

The specialist injectors gave high ratings for ease of
VYC-15L injection and moldability. Scores ranged
from 9 to 10 on a Scale of 0 to 10 for the initial and
touch-up injections (Table 2).

TABLE 1. Demographic and Baseline

Characteristics

N = 80

Age, mean 6 SEM (range), yrs 46 6 1 (21‒69)

Sex, n (%)

Women 67 (84)

Men 13 (16)

Race, n (%)

White 76 (95)

Black 1 (1)

Other 3 (4)

Fitzpatrick skin type, n (%)

I 1 (1)

II 11 (14)

III 47 (59)

IV 19 (24)

V 2 (3)

Current smoker, n (%)

Yes 21 (26)

No 59 (74)

SEM, standard error of the mean.
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Effectiveness

At 1 month, 99.3% of eyes (147/148 eyes) achieved
the primary end point of$1 grade AIRS improvement
and 87.8% of eyes attained a $2 grade improvement
(Figure 2A). The responder rate (percentage of sub-
jects with $1 grade improvement in both eyes) was
99% at month 1, 92% at month 6, and 54% at month
12 (Figure 2B).

AIRS scores were significantly lower versus baseline at
all time points (p < .001, Figure 3). Mean (6standard
error of the mean [SEM]) AIRS scores decreased from
3.45 6 0.08 at baseline to 1.63 6 0.10 immediately
after the initial injection and remained relatively stable
until the touch-up injection on day 14. The touch-up
injection decreased the mean 6 SEM AIRS score to
1.0 6 0.10, which remained stable at 1 month.

At 1 month, investigators rated 100% of eyes as
“improved,” “well improved,” or “very well
improved” using the GAIS, with 59% of eyes rated
improved or better at month 12 (Figure 4). Similarly,

at 1 month, subjects rated 96% of their eyes as
“improved,” “well improved,” or “very well
improved,”with 64%of eyes rated improved or better
at month 12 (Figure 4). Subjects’ mean PAAQ scores
(i.e., lower scores) indicated significant improvement
frombaseline in the effects of overall eye appearance at
all post-treatment time points (p < .0001) (Figure 5A).
Results for the psychological, appearance, and coping
domains of the PAAQwere similar (Figure 5B). Figure
6 shows representative images of subjects treated with
VYC-15L.

Skin Quality

Baseline skin moisture levels were higher in the
infraorbital area (mean 6 SEM: XS 5 = 51.6 6 0.7;
S 15 = 41.1 6 0.8) compared with the control non-
injected zone (XS 5 = 32.5 6 0.8; S 15 = 24.1 6 0.8).
Skin moisture readings with both probes significantly
increased from baseline in the injected zone at day 14
(before touch-up), but not in the noninjected zone
(Figure 7). With the XS 5 probe, the difference in skin
moisture increase between injected and noninjected

TABLE 2. Injection Parameters

Day 0 Touch-Up, Day 14

No. of subjects injected 80 62

No. of eyes injected 160 118

No. of punctures per eye

Mean 6 SEM (range) 4.9 6 0.1 (1‒8) 3.9 6 0.2 (1‒8)

Injection technique, % of eyes

Multiple microbolus 81 78

Multiple microbolus + retrograde tunnelling/threading 19 15

Retrograde tunnelling/threading 0 4

Single bolus 0 3

Depth of injection, % of eyes

Intentionally deep* 100 100

Volume injected per eye, mL

Mean 6 SEM (range) 0.50 6 0.02 (0.2‒1.0) 0.30 6 0.03 (0.0‒1.0)

Total (initial + touch-up)

Mean 6 SEM (range) 0.79 6 0.04 (0.2‒2.0)

Ease of injection†

Mean 6 SEM (range) 9.8 6 0.0 (9‒10) 10.0 6 0.0 (10‒10)

Ease of moldability†

Mean 6 SEM (range) 9.8 6 0.0 (9‒10) 10.0 6 0.0 (9‒10)

*All injections were intentionally deep (submuscular/preperiosteal), with none being intentionally subcutaneous.

†Scale of 0 (most difficult) to 10 (easiest).

SEM, standard error of the mean.
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zones was statistically significant at day 14 (p = .002),
month 1 (p < .0001), and month 6 (p < .05), but not at
month 9 and month 12, consistent with a gradual
progressive disappearance of the product. Cutometer
readings showed that the change from baseline in

elasticity (Ur/Ue) was significantly higher in the injec-
ted comparedwith the control noninjected zone at day
14, month 1, month 9, and month 12 (p < .05).

Safety

The incidence of ISRs reported by subjects in diaries
is shown in Figure 8. The vast majority of the ISRs

Figure 2. (A) Proportion of eyes with $1 grade AIRS

improvement from baseline to month 1 and (B) responder

rates (percentage of subjects with $1 grade AIRS

improvement from baseline) over 12 months after treat-

ment with VYC-15L in the infraorbital area. AIRS, Allergan

Infra-oRbital Scale.

Figure 3. Mean AIRS scores over 12 months after treat-

ment with VYC-15L in the infraorbital area. AIRS, Allergan

Infra-oRbital Scale; SEM, standard error of the mean.

*p < 0.001 versus baseline.

Figure 4. Percentage of eyes rated by investigators and

subjects as improved, well improved, or very well

improved using the GAIS. GAIS, Global Aesthetic

Improvement Scale.

Figure 5. Mean subject-reported (A) total and (B) sub-

domain PAAQ scores. PAAQ, Periorbital Aesthetic

Appearance Questionnaire. *p < 0.0001 versus baseline.
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were judged mild or moderate by the subjects.
Subjects reported severe ISRs of bruising (3%of eyes),
irregularities/bumps (3%), redness (2%), edema (2%),
and pain (1%). None of the ISRs were rated severe by
the investigators. Most ISRs were resolved by day 14
before the touch-up injection. ISRs after the touch-up
injectionwere similar to those reported after the initial
treatment, but at numerically lower rates.

By investigators’ assessments, some AEs were not
detectable until the month 6 visit. Late-onset mild to
moderate edemas, whichmostly appeared aftermonth
1, were observed by the evaluating investigator under
17 (11%) eyes at month 6, of which only 10 were
noticed by the subjects. Investigators observed edema

under 8 (5%) eyes at month 9, and 6 (4%) eyes at
month 12. At month 12, 4 (5%) subjects reported
edema (2 subjects under one eye and 2 subjects under
both eyes); this edema was mild in 4 of 6 eyes and
moderate in 2 of 6 eyes. The mean 6 SEM volume
injected was greater for subjects with edema (1.02 6

0.10mL) comparedwith subjects who did not develop
edema (0.766 0.38 mL). However, the study was not
powered or designed to detect relationships between
volume injected and edema.

A mild Tyndall effect (refractive phenomenon giving
the skin a grey/blue color resulting from a volume of
gel readily visible under thin skin) was observed by the
evaluating investigator at month 6 in 3 subjects (4%).

Figure 6. Representative photographs of a 62-year-old woman (top row) and a 46-year-old man (bottom row) treated with

VYC-15L in the infraorbital area.

Figure 7. Change from baseline in skin moisture measurements in the infraorbital area after injection with VYC-15L and in

a noninjected facial zone in the upper maxillary area. Moisture measurements were taken with the MoistureMeter D using

the XS 5 probe and the S 15 probe. AU, arbitrary units. *p < 0.05 versus baseline. †p < 0.05 versus noninjected zone.
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None of the subjects noticed this effect. No ISRs of
lumps or indurations were reported by the inves-
tigators after day 14. One serious AE was reported
(uterine leiomyoma) that was not related to treatment.

Discussion

VYC-15L injected in the infraorbital areawas effective
for the correction of infraorbital skin depressions with
results lasting up to 12 months. Aesthetic improve-
ments in appearance were noted by high percentages
of subjects and investigators throughout the course of
the study. Injections in the infraorbital area performed
by specialist injectors were safe with only expected,
primarily mild to moderate local ISRs. The injectors
were also very satisfied with the ease of use and the
moldability of VYC-15L.

Response rates in the current study were very high,
with 99% of eyes reaching the primary end point of
$1 grade AIRS improvement at month 1% and 88%
of eyes attaining a $2 grade improvement. The $1
grade AIRS improvement was durable, with 92% of
subjects maintaining the response in both eyes at
month 6. These response rates are higher than those
reported in a single-arm study (n = 49) of infraorbital
treatment with cohesive polydensified matrix hyalur-
onic acid.11 That study, which assessed effectiveness
using a 5-point validated infraorbital scale,26 reported
that approximately three quarters of the subjects had
at least a 1-point improvement across both eyes at
month 2 (76%) and month 6 (74%).11

Injection of VYC-15L significantly increased skin
water content in the infraorbital area compared with

a noninjected skin zone used as a control. The XS 5
probe of the MoistureMeter was better placed to
measure moisture in the infraorbital area compared
with the deeper penetration of the S 15 probe.
Cutometer readings showed that skin elasticity also
significantly improved in the injected versus non-
injected control area,with increases lasting through 12
months. Previous studies have reported similar
increases in hydration and elasticity after injection of
hyaluronic acid–based fillers in other facial areas.27,28

The increases in moisture and elasticity may contrib-
ute to the subject- and investigator-perceived
improvements in appearance after injection as mea-
sured by the GAIS and to the lessening of the negative
effects of overall eye appearance after injection as
measured by subjects on the PAAQ.

The safety profile of VYC-15L injection in the
infraorbital area was similar to previous infraorbital
studies with other hyaluronic acid based fillers.29,30

AEs reported in the current and previous studies were
those typically associated with injection of soft tissue
fillers, including transient mild to moderate eryth-
emas, bruising, and edemas, with no investigator-
reported severe AEs.11–14,16,17,19,20,22,30,31 Late-onset
mild to moderate edema was observed in 13% of
subjects at month 6, which is consistent with other
reported rates (range, 3%–24%) of late-onset or
prolonged edema after infraorbital injection of hya-
luronic acid gel fillers.11,17,32 Unlike many other
reports in the literature, this study had AEs indepen-
dently assessed by evaluating investigators, rather
thanby injectors.Most cases of late-onset edema in the
current study were mild and not bothersome to the
subjects, such that 59% of the edemas reported by
investigators at 6 months were not noticed by the
subjects. Late-onset edemas in this study may be
associated with higher injection volumes, supporting
findings in other studies.29,33

The importance of injection technique in the treatment
of the infraorbital area cannot be overstated. All
injections administered in this studywere intentionally
deep (submuscular/preperiosteal). Although injecting
deeply reduces the risk for edema,13,16 filler displace-
ment fromdeeper tomore superficial planesmay cause
edemanonetheless.However, injecting deeply canalso

Figure 8. Incidence of ISRs reported by subjects in diaries

after initial injection of VYC-15L in the infraorbital area.

ISR, injection site reaction.

I N FRAORB I TAL VYC - 1 5 L

DERMATOLOG IC SURGERY8

© 2017 by the American Society for Dermatologic Surgery, Inc. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



help to avoid the Tyndall effect.34 Performing injec-
tions in very small volumes (e.g., serial microaliquots)
as opposed to bolus injections that require massaging
and/or molding is another important consideration in
reducing risk for edema.11 In the present study, most
injections were administered using the multiple
microbolus technique, with an average of 4.9 needle
punctures per eye.

This study was designed to provide further clarity to
physicians with regard to injecting VYC-15L in the
infraorbital area. Within the study it was important to
permit the specialist injectors to inject as they would in
their normal practice to reflect best clinical guidance. A
specialist contract research organization performed the
standardized skin quality measurements, an increas-
ingly important consideration for esthetic practitioners.
Therefore, a limitation of the study may be that the
environment was not that of a typical practitioner’s
clinic. Another consideration is that the malar region is
often treated before direct treatment into the infraor-
bital area. Treatment of themalar regionmay indirectly
lead to improvements in the infraorbital region.

Conclusions

Injection of VYC-15L in the infraorbital area was
effective and safe in the correction of infraorbital skin
depressions. Results lasted up to 12 months and
impressions of esthetic improvements in appearance by
subjects and investigators remained high throughout 12
monthsof follow-up. Improvements inmoisture levels of
treated infraorbital areas may have contributed to per-
ceptions of improved esthetic appearance. Only expec-
ted local ISRs were observed. The incidence of delayed
edema in this studywas consistentwith that reported for
infraorbital injections with other hyaluronic acid gel
fillers. Use of appropriate injection technique is imper-
ative for optimizing effectiveness and safety of infraor-
bital treatment with hyaluronic acid-based fillers.

References

1. Goldberg RA, McCann JD, Fiaschetti D, Ben Simon GJ. What causes
eyelid bags? Analysis of 114 consecutive patients. Plast Reconstr Surg
2005;115:1395–402; discussion 403–4.

2. Bernardini FP, Cetinkaya A, DevotoMH, Zambelli A. Calcium hydroxyl-
apatite (Radiesse) for the correction of periorbital hollows, dark circles,
and lower eyelid bags. Ophthal Plast Reconstr Surg 2014;30:34–9.

3. Pilkington SJ, Belden S, Miller RA. The trickyt tear trough: a review of
topical cosmeceuticals for periorbital skin rejuvenation. J Clin Aesthet
Dermatol 2015;8:39–47.

4. Yeh CC, Williams EF III. Midface restoration in the management of the
lower eyelid. Facial Plast Surg Clin North Am 2010;18:365–74.

5. Narurkar V, Shamban A, Sissins P, Stonehouse A, et al. Facial treatment
preferences in aesthetically aware women. Dermatol Surg 2015;41
(Suppl 1):S153–S60.

6. Gosain AK, Klein MH, Sudhakar PV, Prost RW. A volumetric analysis of
soft-tissue changes in the aging midface using high-resolution MRI:
implications for facial rejuvenation. Plast Reconstr Surg 2005;115:1143–52.

7. Coleman SR, Grover R. The anatomy of the aging face: volume loss and
changes in 3-dimensional topography. Aesthet Surg J 2006;26(1 Suppl):
S4–S9.

8. Gierloff M, Stohring C, Buder T, Gassling V, et al. Aging changes of the
midfacial fat compartments: a computed tomographic study. Plast
Reconstr Surg 2012;129:263–73.

9. Owsley JQ, Roberts CL. Some anatomical observations on midface
aging and long-term results of surgical treatment. Plast Reconstr Surg
2008;121:258–68.

10. Mally P, Czyz CN, Wulc AE. The role of gravity in periorbital and
midfacial aging. Aesthet Surg J 2014;34:809–22.

11. Hevia O, Cohen BH, Howell DJ. Safety and efficacy of a cohesive
polydensified matrix hyaluronic acid for the correction of infraorbital
hollow: an observational study with results at 40 weeks. J Drugs
Dermatol 2014;13:1030–6.

12. Viana GA, Osaki MH, Cariello AJ, Damasceno RW, et al. Treatment of
the tear trough deformity with hyaluronic acid. Aesthet Surg J 2011;31:
225–31.

13. Tung R, Ruiz de Luzuriaga AM, Park K, Sato M, et al. Brighter eyes:
combined upper cheek and tear trough augmentation: a systematic
approach utilizing two complementary hyaluronic acid fillers. J Drugs
Dermatol 2012;11:1094–7.

14. Steinsapir KD, Steinsapir SM. Deep-fill hyaluronic acid for the
temporary treatment of the naso-jugal groove: a report of 303
consecutive treatments. Ophthal Plast Reconstr Surg 2006;22:344–8.

15. De Pasquale A, Russa G, Pulvirenti M, Di Rosa L. Hyaluronic acid filler
injections for tear-trough deformity: injection technique and high-
frequency ultrasound follow-up evaluation. Aesthet Plast Surg 2013;37:
587–91.

16. Morley AM, Malhotra R. Use of hyaluronic acid filler for tear-trough
rejuvenation as an alternative to lower eyelid surgery. Ophthal Plast
Reconstr Surg 2011;27:69–73.

17. Goldberg RA, Fiaschetti D. Filling the periorbital hollows with
hyaluronic acid gel: initial experience with 244 injections. Ophthal Plast
Reconstr Surg 2006;22:335–41.

18. Lambros VS. Hyaluronic acid injections for correction of the tear
trough deformity. Plast Reconstr Surg 2007;120:74S–80S.

19. Donath AS, Glasgold RA, Meier J, Glasgold MJ. Quantitative
evaluation of volume augmentation in the tear trough with a hyaluronic
Acid-based filler: a three-dimensional analysis. Plast Reconstr Surg
2010;125:1515–22.

20. Hirmand H. Anatomy and nonsurgical correction of the tear trough
deformity. Plast Reconstr Surg 2010;125:699–708.

21. Hamman MS, Goldman MP, Fabi SG. Comparison of two techniques
using hyaluronic acid to correct the tear trough deformity. J Drugs
Dermatol 2012;11:e80–e84.

22. Lim HK, Suh DH, Lee SJ, Shin MK. Rejuvenation effects of hyaluronic
acid injection on nasojugal groove: prospective randomized split face
clinical controlled study. J Cosmet Laser Ther 2014;16:32–6.

N I FOROS ET AL

0 : 0 :MONTH 201 7 9

© 2017 by the American Society for Dermatologic Surgery, Inc. Published by Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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