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Abstract
Background: Rejuvenation of the under-eye area is a popular facial aesthetic treatment option.

Objectives: This study evaluated the safety and effectiveness of VYC-15L for the correction of moderate or severe 

infraorbital hollowing.

Methods: This was a randomized, controlled, single-blind study with a primary endpoint defined as the proportion of par-

ticipants with ≥1-grade improvement at Month 3 assessed by an evaluating investigator employing the Allergan Infraorbital 

Hollow Scale. Three-dimensional imaging was conducted to assess infraorbital volume up to Month 12. Procedure pain 

and injection-site responses (ISRs) were documented, and safety was monitored throughout the study.

Results: At Month 3, the difference between treatment (83.1%) and control (15.6%) was 67.5% (95% CI = 52.9 to 82.0, 

P < 0.0001). 3D imaging showed a mean volume increase from baseline of 0.733 mL (left) and 0.777 mL (right) at Month 

12. Mean pain scores were ≤1.7 (scale of 0 to 10). Most ISRs with initial treatment were mild/moderate and resolved in ≤1 

week, including tenderness (49.5%), bruising (42.7%), and swelling (41.7%). Thirty-four participants had treatment-emergent 

adverse events (TEAEs), of which 14 (10.3%) had treatment-related TEAEs, including bruising (3.8%) and swelling/edema 

(2.9%), which resolved in ≤2 weeks. Three participants had swelling/edema starting >30 days posttreatment; 2 resolved in 

≤4 days, 1 by 45 days. No treatment-related serious AEs were reported.

Conclusions: VYC-15L was safe and effective for the correction of moderate or severe infraorbital hollowing and lasted 

through 1 year.

Level of Evidence: 2  

Editorial Decision date: July 23, 2021; online publish-ahead-of-print August 5, 2021.

The periorbital area is often the first to reveal the impact 

of aging and is among the first facial areas for which pa-

tients seek aesthetic treatments.1,2 The eyes are an essen-

tial element of facial expression; therefore, the perception 

of shadowing or “dark circles” under the eye (lower eyelid) 

attributable to even mild changes in contour can convey a 

look of unhappiness or fatigue.3 The use of hyaluronic acid 

(HA) gel for volume correction of the infraorbital area (IOA) 

is joining the rising trend in non-invasive facial aesthetic 

procedures and yields a high rate of patient satisfaction.4-9 

The IOA is a treatment area where even subtle corrective 
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actions can provide noticeable benefit; however, the treat-

ment approach varies from patient to patient. Therefore, 

an understanding of the periorbital anatomy, appropriate 

injection technique, and product selection is essential for a 

successful treatment outcome.

The anatomy of the IOA includes a natural trough, com-

monly called the tear trough (TT). The TT is a subtle depres-

sion that extends from the medial canthus to the medial 

third of the lower eyelid (Figure 1A).10 From the lower lid’s 

medial-third, the lid-cheek junction (or palpebromalar 

groove) can be traced below/parallel to the infraorbital rim. 

Compared with the cheek skin below it, the TT area’s skin 

is thinner with a much softer texture. At the subcutaneous 

level, the TT and lid-cheek junction correspond with the 

palpebral and orbital portions of the orbicularis muscle and 

have a characteristic cleft between the 2 portions of the 

orbicularis muscle. In addition, the malar fat pad adjoins 

the same muscular junction, providing further differentia-

tion to the distinct areas above and below the lid-cheek 

junction.

In the context of age-related changes, a primary reason 

for deepening (or hollowing) of the trough and its exten-

sion laterally with the palpebromalar groove is orbital bone 

resorption and atrophy or loss of mid-facial fat pad volume 

(Figure 1B). Laxity of regional soft tissue structures can in-

clude anterior migration (or prolapse) of the infraorbital fat, 

an important feature that should be employed to differen-

tiate a patient who is a candidate for surgical vs nonsurgical 

correction (Figure 1C).11-14 Independent of age-related re-

gional changes, a naturally prominent TT may reflect a 

mostly familial or cultural bony configuration that results 

in a relative contour deficit causing perceived shadowing 

or hollowing. Because the skin overlying the IOA is thin 

and even transparent in some patients, this area is less 

forgiving of contour irregularities; therefore, filler product 

selection is an especially important consideration for op-

timal results.15

VYC-15L (Juvéderm Volbella XC; Allergan Aesthetics, an 

AbbVie Company, Irvine, CA) is a 15-mg/mL HA filler with 

0.3% w/w lidocaine.16 A propriety mix of higher- and lower-

molecular-weight HA and low elastic modulus (G’ ~160 Pa) 

improves moldability (spreading, modeling, and shaping) 

and ease of flow during injection, characteristics that make 

this gel especially suitable for treatment of the perioral 

area, lips, and TT.8,17-21 This study evaluated the effective-

ness and safety of VYC-15L treatment for the correction of 

moderate to severe bilateral infraorbital hollows in treated 

participants for over 1 year.

METHODS

Study Design

This was a prospective, multicenter, evaluator-blinded, ran-

domized, and controlled study conducted between January 

2018 and August 2019 at 15 US sites to evaluate the safety 

and effectiveness of VYC-15L used to correct infraorbital 

hollowing. Eligible participants were males and females 

(aged ≥22 years) with a Grade 2 (moderate) or Grade 3 (se-

vere) score assessed by the investigator employing the val-

idated 5-point photonumeric Allergan Infraorbital Hollow 

Scale (AIHS) and considered amenable to improvement to 

an AIHS grade of 0 or 1 (none or minimal). Both eyes must 

have qualified but did not need to have the same score 

(Supplemental Figure 1).22 Participants were excluded 

from the study if they had atrophic skin in the TT region 

or large lower lid fat pads that would mask improvement; 

had steatoblepharon (anterior prolapse of eyelid fat pad); 

had hyperpigmentation in the IOA (excluding dark under-

eye circles not due to hyperpigmentation); had a cornea 

A B C

Figure 1. Characteristics of the infraorbital hollow. (A) Orbital bone and deep midfacial fat pads support the tear trough contour 
and provide a continuous plane with the lid-cheek junction. (B) Orbital bone resorption and atrophy or loss of mid-facial fat 
pad volume contribute to the infraorbital hollow, extending to span the lid-cheek junction. (C) Independent of these effects, fat 
herniation of the infraorbital fat pad can also occur above the hollow, which differentiates a surgical vs nonsurgical correction.
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that projected farther forward than the most anteriorly pro-

jected part of the cheek; had received permanent facial im-

plants; had received a blepharoplasty, facelift, or browlift; 

had undergone fat injections above the subnasale; or had 

undergone volume augmentation with dermal fillers in the 

malar area, temples, or around the eyes within 12 months 

before enrollment. Participants were randomized in a 3:1 

ratio to VYC-15L treatment or no-treatment control group 

and 1:1 to receive first treatment in the right or left side (the 

same order employed for all treatments). The randomiza-

tion schedule was generated using an established program 

that was internally developed with SAS. The study-specific 

parameters were a 3:1 ratio for treatment group, a 1:1 ratio 

for left/right side for each treatment group, and block size.

The VYC-15L treatment group received initial treat-

ment and an optional touch-up after 1 month. Touch-up 

was recommended if, based on the treating investigator’s 

assessment, an AIHS score of 1 had not been achieved in 

either infraorbital hollow. However, the decision to pro-

ceed with touch-up treatment was made jointly by the 

participant and treating investigator (TI). All participants 

were followed up to 12 months to assess safety and ef-

fectiveness. Repeat treatment was offered at 12 months. 

A  no-treatment control group maintained parallel as-

sessment visits for a 3-month control period, after which 

they were offered VYC-15L treatment (including op-

tional touch-up after 1 month) and followed for safety for 

9 months. All assessments were conducted by blinded 

evaluating investigators (EIs) independent of the TIs. This 

study conformed to the ethical guidelines of the 1975 

Declaration of Helsinki, was conducted in compliance 

with good clinical practice, and obtained informed con-

sent prior to treatment. IRB approval was obtained from 

Copernicus Group IRB (Cary, NC) and Duke University 

Health Systems IRB for Clinical Investigations (Durham, 

NC). This study is registered at clinicaltrials.gov (NCT# 

03418545).

VYC-15L Treatment

Prior to treatment, the IOAs were prepared according to 

each site’s practice, which typically consists of washing 

the area with soap and water and swabbing it with al-

cohol or other antiseptics. Following anesthetic adminis-

tration for pain management, VYC-15L was administered 

at the supraperiosteal or submuscular plane along the 

infraorbital hollow length and extending approximately 

2 cm below the inferior orbital rim as needed to achieve 

a smooth contour. The injection area encompassed 

the medial, central, and lateral IOA, which was aligned 

with the goal of improving the hollow and not treating 

or hiding the presence of herniated orbital fat. After 

palpating the border of the inferior orbital rim for areas 

of caution (ie, infraorbital foramen, infraorbital artery 

branches, and angular artery), injections were made by 

either a depot technique using a 32 G 1/2-inch needle 

(Figure 2A and B) or a retrograde linear technique using 

a 27 G 1½-inch cannula (TSK Steriglide, Vancouver, British 

Columbia, Canada) (Figure 2C and D) followed by gentle 

massage to distribute the product evenly. Intraseptal in-

jection was avoided by not pushing through any resist-

ance encountered when using the cannula/needle and 

ensuring tip placement at all times. Injection technique 

and total volume were determined by the TI, but volume 

was not to exceed 2.2 mL per side for initial and touch‐
up treatments combined. The TI also evaluated product 

attributes, including ease of product injection (0 = diffi-

cult to 10  =  easy) and product moldability (0  =  stiff to 

10 = moldable).

Effectiveness Assessments

The rate of responders, defined as a ≥1-point improvement 

from baseline on the AIHS in both IOAs, was assessed by 

a blinded EI at Months 1, 3 (primary endpoint), 6, 9, and 12 

post initial treatment and at Month 1 post repeat treatment. 

The change from baseline IOA volume (mL) was assessed 

for the VYC-15L treatment group by 3-dimensional (3D) fa-

cial digital imaging using a VECTRA M3 device (Canfield 

Scientific, Parsippany, NJ) at Months 1, 3, 6, 9, and 12 post 

initial treatment and at Month 1 post repeat treatment. 

Month 12 image was the baseline for the Month 1 post re-

peat treatment volumetric change. The no-treatment con-

trol group was assessed at baseline and Months 1 and 

3. The area for 3D assessment was defined by landmark 

perimeter points on each side of the face (Supplemental 

Figure 2).

Safety Assessments

Procedural pain at each treatment session was assessed 

by the participant using an 11-point scale of 0 (no pain) to 

10 (worst pain imaginable), and the incidence, severity, and 

duration of injection-site responses (ISRs) were collected 

following each treatment in a 30-day electronic participant 

diary. The presence of Tyndall effect was assessed by the 

EI 30  days after each treatment. A  Snellen visual acuity 

test, confrontational visual field test, and ocular motility 

test were performed on day of treatment (before and 30 

minutes posttreatment) and 14 days after each treatment. 

In addition, ocular motility was measured throughout the 

study. Adverse events (AEs) were monitored throughout 

the study.

Analysis Populations

All participants who were randomized to the VYC-15L 

group and received at least 1 treatment and at least 1 
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posttreatment primary effectiveness assessment were in-

cluded in the modified intent-to-treat (mITT) population. 

All participants who received at least 1 VYC-15L treatment 

were included in the safety population. For the primary 

effectiveness analysis, a P value with normal approxima-

tion at the 5% level was employed to test if the AIHS re-

sponder rate at Month 3 in the VYC-15L treatment group 

was significantly greater than that in the no-treatment 

control group at Month 3 (95% CIs by Wald test were 

included).

RESULTS

Participant Demographics and Baseline 
Characteristics

The majority of participants were female (91.9%) with a 

mean age of 47  years (range, 23-68  years), Caucasian 

(80.0%), not of Hispanic ethnicity (86.7%), with a mean 

(standard deviation) BMI of 25.3 (4.7) kg/m2, and a baseline 

AHIS Grade 3 (60.0 %) (Table 1). A total of 140 participants 

were randomized 3:1 to VYC-15L (n = 105) or no-treatment 

control (n  =  35), and 135 participants (VYC-15L, n  =  103; 

no-treatment control, n = 32) were included in the primary 

effectiveness analysis. The preclusion of 5 participants’ 

data from analysis was due to non-compliance with mITT 

definition: 2 in the VYC-15L group (1 screen failure/ran-

domized in error and 1 withdrawal by participant) and 3 in 

the control group (1 withdrawal by participant and 2 lost to 

follow-up). Among those included in the initial treatment 

population, 64 (60.9%) received a touch-up treatment 

under 1 or both eyes at Day 30, and 37 (35.2%) received 

repeat treatment at Month 12.

Treatment Administration

Total median treatment volumes for initial treatment and 

touch-up were 1.5 mL (0.7 mL each side) and 1.0 mL (0.5 mL 

A B

C D

Figure 2. Placement of VYC-15L using a needle or cannula. After palpating the orbital rim and making note of caution areas 
(infraorbital foramen, infraorbital artery branches, and angular artery), the product is placed just below the orbital rim at the 
submuscular/supraperiosteal plane by either a depot injection technique using a 32 G ½-inch needle (A, B) or a retrograde 
linear injection technique using a 27 G 1½-inch cannula (C, D).

NP1678 Aesthetic Surgery Journal 41(11)



Fabi et al NP1679

each side), respectively, and 1.3  mL (0.65  mL each side) 

for repeat treatment. All injections were placed in the 

supraperiosteal or submuscular plane, just deep to the 

orbicularis oculi. The most common injection techniques 

employed included tunneling (56.2%), fanning (47.6%), and 

serial puncture (27.6%). The investigators gave high ratings 

for ease of VYC-15L injection and moldability, with average 

ratings of 9.2 and 9.5, respectively. Injection parameters 

are summarized in Table 2.

Effectiveness

At Month 3, the responder rate for the VYC-15L treat-

ment group (83.1% [95% CI = 75.8 to 90.4]) was statistic-

ally greater than for the no-treatment control group (15.6% 

[95% CI = 3.0 to 28.2]), with a difference of 67.5% (95% 

CI = 52.9 to 82.0, P < 0.0001) (Figure 3). Assessment by 3D 

imaging showed a mean change from baseline volume of 

0.857 mL for the left IOA and 0.872 mL for the right IOA at 

Month 3, and 0.733 mL (left) and 0.777 mL (right) at Month 

12 (Figure 4). For those who received a repeat treatment 

after Month 12, the mean change from baseline volume 

was 0.534  mL (left) and 0.642  mL (right) at Month 1 fol-

lowing repeat treatment. Representative photographs of 

participants who achieved a 1- and 2-grade improvement 

on AIHS with VYC-15L treatment are shown in Figure 5.

Safety

Procedural Pain and Injection Site Responses
The mean procedural pain scores reported immediately 

after treatment were ≤1.7 among initial, touch-up, and repeat 

treatment groups. The majority of ISRs were mild in inten-

sity and resolved within 1 week (Figure 6). Following initial 

Table 1. Participant Demographics and Baseline Characteristics (mITT Population)

Parameter No-treatment control (N = 32) VYC-15L (N = 103) Total (N = 135)

Gender, no. (%)    

Female 31 (96.9) 93 (90.3) 124 (91.9)

Male 1 (3.1) 10 (9.7) 11 (8.1)

Age, y, median (min, max) 40.0 (23, 59) 47.0 (23, 68) 47.0 (23, 68)

Race/ethnicity, n (%)    

White 27 (84.4) 81 (78.6) 108 (80.0)

Black/African American 2 (6.3) 16 (15.5) 18 (13.3)

Asian 2 (6.3) 1 (1.0) 3 (2.2)

American Indian or Native Alaskan 1 (3.1) 3 (2.9) 4 (3.0)

Multiplea 0 (0.0) 2 (1.9) 2 (1.5)

Ethnicity, no. (%)    

Not Hispanic or Latino 25 (78.1) 92 (89.3) 117 (86.7)

Hispanic or Latino 7 (21.9) 11 (10.7) 18 (13.3)

BMI, kg/m2, median (min, max) 23.1 (18.0, 37.1) 24.6 (18.2, 37.7) 24.3 (18.0, 37.7)

Fitzpatrick skin type, no. (%)    

I, II 11 (34.4) 35 (34.0) 46 (34.1)

III, IV 18 (56.3) 51 (49.5) 69 (51.1)

V, VI 3 (9.4) 17 (16.5) 20 (14.8)

Baseline AIHS score (highest of left/right), n (%)    

2, Moderate 14 (43.8) 40 (38.8) 54 (40.0)

3, Severe 18 (56.3) 63 (61.2) 81 (60.0)

AIHS, Allergan Infraorbital Hollow Scale; mITT, modified intent-to-treat; VYC-15L, Juvéderm Volbella XC. a1, White/Asian; 1, White/African American.



and touch-up treatments, 56.3% (58/103) and 50.0% (32/64) 

of participants, respectively, reported at least 1 ISR, which 

most frequently included tenderness to touch, bruising, and 

swelling. For those who received a repeat treatment after 

Month 12, 34.3% (12/35) reported at least 1 ISR after repeat 

treatment, which most frequently included tenderness to 

touch, pain after injection, firmness, and swelling.

Presence of Tyndall Effect and Visual Function 
Assessments
In the initial treatment group, bilateral Tyndall effect was 

observed in 6 participants at Month 1. In the repeat treat-

ment group, Tyndall effect was observed in 7 additional 

participants at Month 1 following repeat treatment (3 of 

them bilaterally). One participant in the no-treatment con-

trol group, who was not yet treated, was also assessed 

with Tyndall effect. There were no significant changes in 

vision function related to treatment.

Adverse Events
A total of 34 participants had treatment-emergent AEs 

(TEAEs), of which 14 (10.3%) had treatment-related TEAEs, 

which were mild in intensity and resolved without sequelae 

(Table 3). In the initial treatment group, the most common 

treatment-related TEAEs (occurring in ≥2% of participants) 

were injection site bruising (3.8%) and swelling/edema 

(2.9%); most began ≤7 days of injection and resolved in 

≤2 weeks. There were no treatment-related TEAEs after 

Table 2. Key Injection Parameters (as-Treated, Repeat Treatment, and Optional Treatment Populations)

Initial treatment Repeat treatment Optional treatmenta

 Initial Touch-up  Initial Touch-up

Participants, no. 105 64 37 29 15

Median volume, mLb (min, max) 1.5 (0.3, 2.2) 1.0 (0.1, 2.2) 1.3 (0.3, 2.2) 1.4 (0.7, 2.2) 0.8 (0.2, 2.2)

Injection instrument, no. (%)      

27G 1½-inch cannula 59 (56.2) 6 (56.3) 18 (48.6) 17 (58.6) 3 (20.0)

32G ½-inch needle 46 (43.8) 28 (43.8) 16 (43.2) 12 (41.4) 12 (80.0)

Both 0 (0.0) 1 (1.6) 3 (8.1) 0 (0.0) 0 (0.0)

Pretreatment anesthesia, no. (%)      

Topicalc 60 (57.1) 38 (59.4) 11 (29.7) 18 (62.1) 8 (53.6)

Locald 35 (33.3) 5 (39.1) 18 (48.6) 9 (31.0) 2 (13.3)

Ice 24 (22.9) 18 (28.1) 11 (29.7) 4 (13.8) 1 (6.7)

Planes of injection, no. (%)      

Submuscular/supraperiosteal 105 (100.0) 64 (100.0) 37 (100.0) 29 (100.0) 15 (100.0)

Other 7 (6.7) 6 (9.4) 5 (13.5) 2 (6.9) 1 (6.7)

Injection technique, no. (%)      

Tunneling 59 (56.2) 39 (60.9) 22 (59.5) 15 (51.7) 9 (60.0)

Fanning 50 (47.6) 28 (43.8) 15 (40.5) 12 (41.4) 3 (20.0)

Serial puncture 29 (27.6) 9 (29.7) 11 (29.7) 10 (34.5) 8 (53.3)

Bolus 12 (11.4) 5 (7.8) 10 (27.0) 5 (17.2) 2 (13.3)

Other 1 (1.0) 1 (1.6) 1 (2.7) 0 (0.0) 0 (0.0)

Product characteristic scores, mean (min, max)      

Ease of injectione 9.2 (4, 10) 8.9 (4, 10) 9.5 (7, 10)   

Moldabilityf 9.5 (5, 10) 9.0 (4, 10) 9.3 (5, 10)   

aControl group participants who opted for treatment after the control period. bTotal for both sides. cIncluded lidocaine, prilocaine, betacaine, benzocaine. dLidocaine 

with epinephrine. eScale of 0 (most difficult) to 10 (easiest). fScale of 0 (stiff) to 10 (moldable).
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repeat treatment. Of note, 3 participants (2.9%) had 3 

treatment-related late-onset (>30  days posttreatment) 

TEAEs, which included swelling or edema; 2 resolved 

in ≤4 days, 1 lasted 45 days and was resolved with oral 

antibiotic treatment. During the study, there were no 

delayed-onset granulomas. There were no deaths, un-

anticipated adverse device effects, treatment-related ser-

ious AEs, or AEs of special interest.

Figure 3. Allergan Infraorbital Hollow Scale (AIHS) responder rate (as-treated and repeat treatment populations).

Figure 4. Mean change from baseline in 3D infraorbital hollow volume (as-treated and repeat treatment populations).



DISCUSSION

The study’s primary endpoint was met, with an 83.1% (95% CI, 

75.8 to 90.4) responder rate in the VYC-15L initial treatment 

group at Month 3, which was 67.5% (95% CI = 52.9 to 82.0, 

P  <  0.0001) greater than in the control group (15.6% [95% 

CI = 3.0 to 28.2]) (Figure 3). Further, 73.4% of the initial treat-

ment group retained that level of improvement up to Month 

12. In contrast to the durability of VYC-15L in the lip, where re-

sponse rate declined from rates as high as 95.5% at Month 1 

to ≤61.8% at Month 12, increased durability in the TTs may be 

attributable to less dynamic movement of the IOA.17,23-25 The 

mean change in volume assessed by 3D imaging (0.857 mL 

left side and 0.872 mL right side) aligned with the AIHS score 

improvement through 1 year following treatment (Figure 4).

When the AIHS responder rate at Month 3 was categor-

ized by baseline AIHS severity, total treatment volume ad-

ministered, and injection instrument (needle or cannula), 

the results demonstrate efficacy in all circumstances. 

Among participants with a baseline AIHS grade of mod-

erate or severe, the responder rate was 87.2% and 80.6%, 

respectively. Among participants who received equal to 

or less than median or greater than median treatment 

volume, the responder rate was 90.2% and 76.0%, respec-

tively, and slightly higher responder rates were achieved 

with a cannula (92.9%) compared with a needle (71.1%) 

Figure 6. Incidence and intensity of injection-site responses (ISRs) in initial and repeat treatment groups. VIT, VYC-15L initial 
treatment group.

A B C

Figure 5. This female participant, age 24 years, achieved a 1-point improvement on the Allergan Infraorbital Hollow Scale 
(AIHS) following treatment with VYC-15L (A) at baseline with AIHS score = 2 (moderate, both sides), (B) at Month 3 with AIHS 
score = 1 (minimal, both sides), and (C) at Month 12 with AIHS score = 1 (minimal, both sides) following initial treatment volume of 
1.0 mL (left side) and 1.5 mL (right side) total.
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(Table 4). Treatment results achieved by both needle and 

cannula in this study are comparable with a prospective 

single-arm study (N = 73, 63% baseline AIHS grade of 3/4) 

in which 92.0% of VYC-15L–treated participants injected 

with a needle achieved ≥1-grade improvement from base-

line on the AIHS at Month 6.4

The total median injection volume (both sides com-

bined) for initial treatment and touch-up was 1.5 and 

1.0  mL, respectively, and 1.3  mL total for the repeat 

treatment after Month 12 to restore effectiveness. The 

most frequently used pretreatment anesthetics were 

topical anesthetic (eg, lidocaine, prilocaine, betacaine) 

and local anesthetic (eg, lidocaine + epinephrine) injec-

tion. Procedural pain, which was rated immediately after 

treatment, was minimal, and most ISRs were mild to mod-

erate in intensity and resolved within 1 week (Figure 6). 

The pattern of ISRs with repeat treatment was similar to 

those with initial and touch-up treatment. Interestingly, 

the incidence of bruising was lower, although the popu-

lation receiving repeat treatment was smaller (n = 35), an 

observation that may reflect the more frequent utiliza-

tion of local anesthetic (containing epinephrine) in that 

population. Of note, ISRs associated with cannula injec-

tions reflected a slightly higher incidence than those ad-

ministered by needle and included tenderness to touch, 

bruising, and swelling.

Although the presentation of Tyndall effect in 6 parti-

cipants at the Month 1 visit and 7 additional participants at 

Month 1 following repeat treatment was a source of concern, 

it was also questionable because injection depths were 

primarily at the supraperiosteal or submuscular plane. The 

refractive phenomenon that causes the appearance of blue-

gray discoloration obeys the same principles that govern 

why veins appear blue under the skin although they trans-

port red blood.26 Because the evaluators were specifically 

looking for anything resembling this effect, it is possible that 

discoloration caused by underlying vasculature could have 

been mistakenly identified as Tyndall effect, especially in 

participants with fair skin. Three (3) of the 6 in the initial treat-

ment group recorded as having Tyndall effect did not pre-

sent with it at the 30-day optional touch-up visit (AND did 

not receive touch-up) just prior to the formal Month 1 assess-

ment. Among the 7 repeat treatment participants, 2 were 

recorded as having Tyndall effect at their 30-day optional 

touch-up visit (did not receive touch-up) but did not present 

with it at the Month 1 following repeat treatment assessment.

The safety profile of VYC-15L injection in the IOA is 

comparable with previous studies evaluating VYC-15L 

and other HA-based fillers in the treatment of infraorbital 

hollows and reflects the AEs typically associated with in-

jection of soft tissue fillers, including localized, transient, 

mild to moderate erythema, bruising, and edema.4-9,15,27,28 

Table 3. Summary of AEs and TEAEs 

Initial treatment Repeat 

treatment

Optional  

treatment

 Initial + Touch-up 

(N = 105)

(N = 37) Initial + Touch-up 

(N = 29)

All TEAEs, no. (%) 28 (26.7) 1 (2.7) 6 (20.7)

Treatment-related 

TEAEs

10 (9.5) 0 4 (13.8)

At injection site 7 (6.7) 0 4 (13.8)

Not at injection 

site

3 (2.9) 0 1 (3.4)

All SAEsa, no. (%) 1 (1.0) 1 (2.7) 0

Treatment-related 0 0  

AESIsb, no. (%) 2 (1.9) 0 0

Treatment related 0 0  

Discontinued due 

to TEAE, no. (%)

0 0 0

Deaths 0 0 0

AE, adverse event; AESI, adverse event of special interest; SAE, serious adverse 

event; TEAE, treatment-emergent adverse event. aUnrelated SAEs were 1 breast 

infection and 1 tooth fracture. bUnrelated AESIs were 1 blurred vision in right eye 

due to new contact lenses and 1 astigmatism.

Table 4. Responder Rate Categorized by Baseline AIHS 
Baseline Severity, Median Treatment Volume, and Injection In-
strument (mITT)

VYC-15L (N = 103)

Baseline AIHS, no. (%)  

Moderate 34/39 (87.2)

Severe 50/62 (80.6)

Treatment volume, no. (%)  

≤Mediana 46/51 (90.2)

>Median 38/50 (76.0)

Injection instrument  

27G 1½-inch cannula 52/56 (90.2)

32G ½-inch needle 32/45 (71.1)

AIHS, Allergan Infraorbital Hollow Scale; mITT, modified intent-to-treat; VYC-15L, 

Juvéderm Volbella XC.  aMedian total volume injected for initial and touch-up 

treatments combined was 1.0 mL (range, 0.2-2.2 mL) for the left side and 1.0 mL 

(range, 0.1-2.2 mL) for the right side, with a total median of 1.5 mL (0.7 mL each 

side) for initial treatment and 1.0 mL (0.5 mL each side) for touch-up treatment. 



Moreover, the safety profile observed in this study is con-

sistent with data obtained from multiple prospective trials 

evaluating treatment of the lips and perioral area, in which 

AE profiles included transient mild to moderate edema and 

bruising as commonly observed AEs.21,23,24,29

Achieving an optimal outcome begins with patient se-

lection and thoughtful treatment plans, which require a 

thorough evaluation of the patient’s anatomy and correc-

tive needs and is based on informed consent. Treatment 

considerations include the choice of FDA-approved prod-

ucts, products with the most suitable rheological proper-

ties, and the choice of techniques employed to administer 

the product. Risks associated with treatment to the IOA 

include injury to the superficial arteries of the periorbital 

area. Recommendations for prevention and management 

are based primarily on expert opinion and consensus re-

ports, which are important for injectors to understand but 

are beyond the scope of this manuscript.30-32

An important limitation of this study design was that treat-

ment was isolated to the infraorbital hollow area (the area 

of interest) for FDA registration to expand the indication 

for VYC-15L. Treatment of the infraorbital hollow without 

consideration of adjoining facial areas does not reflect the 

clinical practice treatment approach. Although hollowing 

of the IOA is due, in part, to infraorbital fat volume loss, 

for some patients, the primary breach in surface contour 

may be the collateral result of malar fat ptosis.13 A global 

treatment approach takes into consideration the effect of 

adjoining facial areas. Without first correcting volume loss 

in the adjoining midface and cheek area, study TIs likely 

employed a larger product volume in the IOA than would 

typically be used in clinical practice to correct baseline 

volume deficits characterized as moderate (43.8%) and 

severe (56.3%) on the AIHS. Another possible limitation 

of this study was the short duration of follow-up (1 month) 

after repeat treatment, which precluded continued evalua-

tion of the treatment effect’s durability.

CONCLUSIONS

Treatment with VYC-15L was safe and effective for the cor-

rection of infraorbital hollows in participants with baseline 

volume deficits characterized as moderate or severe using 

the AIHS. Results lasted through 1 year, and repeat treat-

ment required less product to restore correction compared 

with initial and touch-up volumes. Similar effectiveness 

was achieved regardless of injection instrument (needle or 

cannula), and the safety profile was favorable for VYC-15L 

injections administered by both instruments.
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