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Abstract
Background: Chronic, long-lasting edema accompanied by the Tyndall effect as a delayed reaction to hyaluronic acid 

(HA) filler injection seems to occur exclusively in the eyelids.

Objectives: The authors sought to present a treatment algorithm for management of patients with chronic lower eyelid 

edema as a delayed complication of HA filler injection.

Methods: Retrospective study including 61 patients with delayed-onset chronic periocular edema following uneventful 

HA filler injection in the lower eyelids or cheeks. All patients underwent hyaluronidase enzyme dissolution followed by 

secondary treatment. Three retreatment options were presented: (1) observation, (2) secondary treatment with HA filler, 

and (3) lower eyelid blepharoplasty.

Results: All patients underwent filler dissolution using hyaluronidase. The mean age was 48 years and 97% of the patients 

were female. Single treatment was effective in 92% of patients with 8% requiring another hyaluronidase injection to 

completely eradicate residual edema. Six patients (10%) were satisfied after hyaluronidase only and 6 patients (10%) 

underwent lower eyelid blepharoplasty. Secondary treatment with HA filler was performed in 48 patients (80%). All were 

satisfied with final results without further edema in the follow-up period.

Conclusions: Delayed-onset chronic lower eyelid edema is a frequent HA-related complication and cause of concern when 

considering periocular HA treatment. Previous treatment has been limited to either hyaluronidase only or blepharoplasty 

as a secondary solution after hyaluronidase, with only a minority of patients satisfied. Hyaluronidase, shortly followed by 

HA filler retreatment, is a safe and effective solution.

Level of Evidence: 4 
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Nonpermanent soft tissue filler treatments, especially hyal-

uronic acid (HA)-based ones, have grown in popularity in 

recent years because they represent a safe office proce-

dure with immediate satisfaction and short recovery time. 

Their indications have expanded to routinely include the 

periocular region as an attractive noninvasive alternative 

to lower eyelid blepharoplasty. However, all fillers, even 

though biologically compatible, can cause immediate and 

delayed complications.

 The most severe immediate complications, represented 

by vascular embolism causing blindness as a consequence 

of lower eyelid treatment, are as rare as they are severe 

and until now, no such event has been reported to occur 

in the Western literature. However, the periocular region 

appears to have its own unique set of complications that 

tend not to manifest in other areas of the face. Specifically, 

chronic, long-lasting lower eyelid edema accompanied 

by Tyndall effect from HA filler injection seems to occur 

exclusively in the eyelids. Based on the time elapsing from 

the HA injection and the appearance of the complication, 

lower eyelid edema can be differentiated between 2 differ-

ent forms. Early onset, which occurs soon (within 1 month) 

after injection, is believed to be caused by a combination 

of poor injection technique and poor selection of filler 

material. However, this is such a delicate area that may 

give rise to complications even in the best of hands and 

tends to spontaneously resolve with time in most cases.

On the contrary, late-onset lower eyelid edema appears 

a long time (more than 1  year) after an uneventful initial 

HA treatment of the infraorbital region and tends to pro-

gressively worsen with time until it eventually causes a 

lower eyelid dysmorphism, defined as an abnormality in 

the shape or structure of the lower eyelid so peculiar and 

specific that it can be safely considered, in the filler era, 

a pathognomonic sign of the presence of commercial 

HA-based filler.

Until now, current treatment has been limited to long-

term observation, when self-reabsorption of the filler 

occurs or dissolution with hyaluronidase is performed. 

However, due to the unsatisfactory results of these man-

agement options, some authors proposed a surgical solu-

tion to physically remove the filler. The purpose of this 

paper is to provide an aesthetically pleasing, noninvasive 

alternative to address lower eyelid dysmorphism caused 

by chronic edema presenting years after an uneventful ini-

tial treatment of the periocular region.

METHODS

The authors conducted a noncomparative, retrospective 

study of a series of consecutive patients who presented 

between September 2015 and February 2018 with lower 

eyelid dysmorphism secondary to chronic edema 1  year 

or more after HA filler injection in the infraorbital area. 

No patients had any history of previous lower eyelid 

blepharoplasty, allergies, rosacea, chronic or fluctuating 

lower eyelid and malar edema of unknown origin, or of 

thyroid eye disease. The charts of 73 patients who received 

hyaluronidase treatment in the course of 3 consecutive 

years to correct periocular edema after previous HA 

filler treatment elsewhere were collected from 2 busy 

oculoplastic practices. Of these, 12 patients were excluded 

because they presented with upper eyelid/brow edema, 

leaving 61 patients—with lower eyelid and malar edema 

managed by 2 authors (F.P.B., 49 cases; M.H., 12 cases)—

who formed our study group.

This was a nonhomogeneous group and consisted of 

patients originally treated by different physicians with dif-

ferent types of HA, including all HA available on the market, 

injected either with cannula or needle one or multiple times 

in the infraorbital area. All had in common the late occur-

rence of lower eyelid swelling more than 1 year from previ-

ous HA filler injection and a quick and complete response 

to hyaluronidase. Because all patients were injected else-

where, a long time before consultation, details of the orig-

inal treatment and pictures of the underlying periocular 

condition before the original treatment were not available. 

Given the private origin of the patients and the retrospec-

tive nature of the study, a formal institutional review board 

approval was deemed unnecessary, but the study adhered 

to tenets of the current Declaration of Helsinki and the 

Health Insurance Portability and Accountability Act. All 

patients gave written informed consent.

Before administering the hyaluronidase treatment, 

patients were informed of the potential need of a subse-

quent treatment to achieve an aesthetically pleasing result 

and were scheduled for follow-up 2 weeks after hyaluroni-

dase. At that time, they were presented with 3 options: (1) 

observation only, (2) secondary treatment with a HA filler, 

and (3) lower eyelid blepharoplasty. Photographic exam-

ples of patients before and after hyaluronidase and the final 

results of each option were shown to all candidates before, 

and all patients accepted dissolution with hyaluronidase.

The dose of hyaluronidase was individually determined 

based on the amount of edema displayed locally and not 

on the presumptive amount or type of HA, because this 

information was not available in most instances. We diluted 

1 vial of hyaluronidase 1500 IU in 1 cc of lidocaine without 

epinephrine: we then injected .02 cc of solution, bringing 

the total amount of enzyme to 30 IU per point, which was 

our starting dose per area of edema. In other words, if the 

edema extended to the entire eyelid, we utilized 3 injection 

points of 30 IU per point, employing a 32G needle, with a 

total of 90 IU. If the edema was only center-medial location, 

2 points of 30 IU per point were utilized. The hyaluronidase 

was injected in the center of the clinical edema, and a light 

digital massage was performed to uniformly distribute the 
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enzyme in the desired areas. Occasionally the amount per 

point was doubled if the edema was considered severe; 

similarly, the doses could be reduced to half-point (ie, 15 IU) 

to dissolve minimal quantities of edema. A video demon-

strating this technique is available online as Supplemental 

Material at www.aestheticsurgeryjournal.com. 

A PubMed search of the Western literature was per-

formed by the first and last authors after all relevant 

patients had been included in the study. The keywords 

“periocular filler complications,” “tear trough filler compli-

cations,” “lower eyelid filler complications,” and “periorbital 

filler complications” were used. Any clinical human and 

animal studies that specifically investigated filler complica-

tions in these areas were targeted. Our literature search 

retrieved a total of 59 articles for review.

RESULTS

The study group included 59 female and 2 male patients 

whose age ranged from 21 to 78 years (average, 48 years). 

The average time of presentation after the original 

injection was 3 years (range, 1-10 years). Specifically, it was 

1 year in 9 patients, 2 years in 12 patients, 3 years in 23 

patients, 4 years in 7 patients, 5 years in 5 patients, 6 years 

in 3 patients, 8 and 10  years in 2 patients, respectively. 

Management consisted of filler dissolution in a single 

session in 92% of patients, whereas 8% of patients required 

a second injection to eradicate residual edema. Six patients 

(10%) were satisfied after hyaluronidase and requested 

no further treatment (observation only) (Figures 1 and 2),  

and 6 other patients (10%) elected to receive lower eyelid 

blepharoplasty, with satisfactory results (Figure 3). In these 

6 patients, there were no clinical or intraoperative signs 

of residual HA and normal eyelid anatomy was found 

at the time of surgery; for this reason a biopsy was not 

considered necessary.

HA filler retreatment was preferred by 48 patients (80%) 

and involved a combination of a high G-prime filler (RHA4) 

for deep support and biomechanical lift delivered in mac-

ro-boluses of 0.1 cc away from the eyelid, onto the orbital 

rim in 4 to 5 different locations across the orbito-malar 

groove, deep to the orbicularis muscle to give support 

to the entire lower eyelid. We utilized an average 0.5 cc 

per side and a low G-prime filler (RED2) to smooth tran-

sitions, delivered in micro-boluses of 0.01 cc in the eyelid 

itself. Despite this being an off-label indication of the filler, 

we feel that the rheological features of the latter make it 

specifically suited for the eyelid treatment proposed. The 

injection was performed employing a 27G cannula in all 

cases for both fillers; all patients were then followed for 

a minimum 6 months after retreatment and all were satis-

fied with their final results (Figures 4 and 5; Supplemental 

Figure 1). Mean follow-up duration was 11 months (range, 

6-20 months). No patients of the retreatment group experi-

enced a second episode of edema in the follow-up period.

The results were evaluated objectively and subjec-

tively; the objective evaluation relied on the analysis of 

the degree of improvement as determined by the treating 

physician through evaluation of the preoperative and post-

operative photographs.

The subjective analysis was assessed employing a 

self-satisfaction score system from 1* to 5* administered 

by staff nurses to each patient who underwent treatment; 

patient satisfaction was recorded anonymously.

DISCUSSION

Hyaluronic-acid fillers have become one of the preferred 

nonsurgical facial rejuvenation treatments for the periocular 

region. Among aesthetic practitioners there is a growing 

awareness of the vascular risks associated with filler 

injections that can ultimately cause blindness. However, 

the utilization of HA-based fillers in the lower eyelids, 

despite the proximity to the eye, should be considered 

safe. A PubMed search of the Western literature revealed 

no previous reports of blindness resulting from HA filler 

treatment of the tear trough deformity and orbito-malar 

hollow. Only 2 such poorly documented cases were 

reported in the Chinese literature.1

Video. Watch now at https://academic.oup.com/asj/
article-lookup/doi/10.1093/asj/sjz078
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On the other end, long-lasting chronic lower eyelid 

edema is undoubtedly the most frequent HA-related compli-

cation and the main cause of patient concern when consid-

ering periocular HA treatment; it has been reported to occur 

in up to 11% of patients receiving HA for tear trough aug-

mentation. Most cases typically present soon after injection 

and do not require further intervention.2 The occurrence of 

early-onset eyelid edema is generally attributed to lack of 

experience and awareness of the anatomical details of the 

periorbital region in the hands of new practitioners or as a 

consequence of poor selection of filler material. Superficial 

injections, retroseptal placement of the HA, filler migration, 

relative excess of material, multiple sessions, and the use 

of less cohesive hyaluronans are considered factors that 

increase the risk of this complication (Figure 6).

On the contrary, only a handful of scattered case 

reports have described late-onset (>1 year) chronic edema 

occurring after uneventful HA treatment of the infraorbital 

region.2-4 The lack of awareness of this complication and 

the long time separating the original injection from the 

occurrence of the complication may steer patients and 

physicians away from suspecting the real culprit, delaying 

its diagnosis and treatment. In addition, all hyaluronans 

are self-reabsorbing products that are supposed to last 

no longer than approximately 9 to 12 months, as listed in 

the manufacturer packaging data. Although this may be 

true for lips and naso-labial folds, in the periocular region 

researchers have revealed cases where filler lasted much 

longer.5,6 A case series involving 22 patients who received 

multiple tear-trough injections found the persistence of 

filler material up to 36  months.7 Soparkar et  al histolog-

ically confirmed Restylane in the periorbital area 5 years 

after injection.8 To date, the longest persistence of infraor-

bital edema was reported at 7 years.4

Our series is the largest of late presentation of chronic 

lower eyelid edema following HA injection and includes 

the longest duration reported, with an average time of 

presentation of 36  months and incidents lasting 48, 60, 

72, 96, and even 120 months (Figure 1). It is uncertain why 

some patients, a minority indeed, show late-onset edema 

A B

Figure 1. This 52-year-old woman was affected by lower eyelid swelling 10 years after reported hyaluronic acid treatment 
to the cheeks. (A) The patient reported the occurrence of eyelid edema 2 years after the filler treatment with progressive 
worsening; she reportedly consulted several physicians without receiving a working diagnosis. (B) Appearance of the same 
patient 1 month after treatment with hyaluronidase.
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after HA injection in the infraorbital region. The material 

utilized, the injection technique, and personal hypersensi-

tivity to HA have all been deemed risk factors for early-on-

set complications. For late-onset edema, we postulate 

that the main risk factor is the hydrophilic nature of the 

HA itself and its local metabolism in the complex perio-

cular anatomy. In regard to the anatomy, the HA injected 

in the orbicularis muscle may cause impairment of the 

orbicularis muscle fibers, reducing its pump function with 

consequent fluid accumulation. The authors of 2 recent 

papers have demonstrated orbicularis muscle impairment. 

In the first paper, De Pasquale et  al showed that in the 

tear-trough area, the HA filler lies within the orbicularis 

oculi muscle where it can cause the water to accumulate 

inside the muscle fibers with evidence of degenerating 

muscle fibers adjacent to abnormal extracellular matrix.7 

Teo et  al, in another case of progressively worsening 

lower eyelid edema, also reported histopathologic evi-

dence of degenerating striated muscle surrounding pools 

of abnormal organic extracellular matrix.9 In regard to HA 

hydrophilia and its metabolism, it is well known that as HA 

breaks down slowly. Each molecule binds to more water 

in a way that the same volume can be maintained progres-

sively by more water and less HA in a metabolic process 

known as isovolumetric degradation.10 This progressive 

water accumulation by the naturally degrading hyaluro-

nan over time may explain the delayed occurrence of the 

edema years after a successful HA treatment. Placing the 

right filler, employing the appropriate injection technique, 

and the surgeon being an expert injector and aware of 

the complex local anatomy may help in mitigating the 

risk of this complication. However, it cannot be totally 

avoided, and until then, we need to learn how to manage 

it appropriately.

Unfortunately, the management options so far pro-

posed, which include observation, surgery, and only 

hyaluronidase, have all proven unsatisfactory in general. 

Observation only, consisting of allowing enough time 

for the HA to naturally reabsorb and reportedly a valu-

able option for early-onset edema, is not effective for the 

late-onset variant because time seems only to worsen the 

condition. Blepharoplasty proposed to physically eliminate 

A B

Figure 2. (A) This 45-year-old man presented with a complaint of lower eyelid bags and requested lower blepharoplasty; the 
patient was injected multiple times in the past 4 years with hyaluronic acid. (B) Satisfactory result 15 days after hyaluronic acid 
dissolution with hyaluronidase; the patient did not request any further treatment.
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residual eyelid edema after hyaluronidase as suggested 

by Taban et al11 and Park12 is not indicated, in our opinion, 

because the underlying anatomical defects are concealed 

by the fluid accumulation and any removal of HA and asso-

ciated fluid carries the risk of unpredictable results. If sur-

gery is the choice, we suggest that it should be undertaken 

following complete dissolution of the HA-induced edema 

in order to establish the correct surgical indications.

Finally, regarding the hyaluronidase-only option, we 

agree with the utilization of hyaluronidase as a first-line 

treatment, but we found that it is difficult to titrate it to 

reliably dissolve the “excess” fullness alone. In general, 

dissolving the HA filler and the water that comes with it 

restores the baseline condition that initially led the patients 

to seek treatment (lower eyelid bags, tear troughs, etc.), 

turning “puffy” unhappy patients into “empty” unhappy 

patients. Our study confirmed that a minority of patients 

(10%) were satisfied with the results of hyaluronidase only, 

highlighting the importance of a valid secondary treatment 

after dissolution. Blepharoplasty as secondary treatment is 

not a valid option because most patients do not wish to be 

obligated to undergo surgery to fix their undesired appear-

ance following hyaluronidase and blame the practitioner 

for their long-forgotten, “newly” found condition following 

hyaluronidase injection. The fact that only a minority opted 

for a surgical solution (10%) as a secondary treatment, 

despite its advantage as a long-term solution, underscores 

the difficulty of turning medical patients, who originally 

opted for a noninvasive solution, into surgical patients. In 

our practice, the ideal patient to receive HA for the lower 

eyelid depression has no to minimal fat show, a defined 

tear trough with a bony landing platform, good skin elastic-

ity, and no previous history of periocular swelling or chronic 

allergies. Regrettably, patients with eyelid bags now prefer 

noninvasive treatments to surgery, and many practitioners 

agree to treat lower eyelid bags with fillers instead of offer-

ing the correct surgical solution. Obviously, after erasing 

the filler material, the original bags will show again and of 

course they will be just as bad as they were originally, if not 

worsened by an average of 3 years or more of progressive 

aging. Patients that have not seen their natural eyelids for 

years, hidden as they were by the edema, and who expe-

rience a sudden return of their lower eyelid defects after 

hyaluronidase, cannot be happy with the result unless they 

have a valid alternative treatment.

All patients who opted for secondary filler treatment 

(80%) were satisfied with the final result and did not experi-

ence any recurrent episode of edema during the follow-up 

period.

This study also proves that HA can still be used to treat 

the eyelid defects after hyaluronidase and eliminates the 

common belief of a subjective “hypersensitivity” to HA fill-

ers. Until now, patients affected by chronic eyelid edema 

after HA filler treatment were thought to be incompatible 

with any further under eye treatment with HA-based fillers 

for fear of repeating the unpredictable subjective response 

to the material. However, a correct injection technique 

combined with the choice of an adequate filler material 

in expert hands is crucial to effectively improve outcomes 

and reduce this complication rate.

A B C

Figure 3. This 74-year-old woman was injected with hyaluronic acid 4 years previously. (A) The patient was very unhappy 
because of her lower eyelid and malar edema with swollen malar festoons 3 years after hyaluronic acid treatment. (B) The 
patient was very unhappy because of her lower eyelid bags, orbito-malar groove, and empty malar festoons 2 weeks after 
hyaluronidase. (C) The patient refused hyaluronic acid retreatment and achieved a satisfactory result 6 months after lower 
eyelid blepharoplasty. The patient underwent trans-conjunctival fat repositioning associated with mini-pinch skin excision and 
orbicularis suspension. There was no fat added to the cheeks; only local fat was transposed.
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Dermal filler utilization is expanding across many 

medical specialties, and it is reasonable to expect that 

periocular complications from HA fillers will increase 

proportionally; practitioners will commonly face aesthet-

ically relevant complications that need to be managed 

in the absence of adequate information. Some will pre-

fer to withhold any further treatment and demand further 

unnecessary medical testing, thus deferring treatment of 

the problem and aggravating the patient’s frustrations. 

A  noninvasive and aesthetically pleasing rehabilitation 

of this complication will result in a more favorable long-

term experience, leading more patients and physicians to 

embrace this treatment.

The major limitation of this study is the lack of informa-

tion on the pretreatment condition and the original injection 

performed, including the number of treatments performed 

in the area, the exact location, the technique, and the type 

and quantity of material used. Therefore, any consider-

ation about the causes and mechanisms that created the 

complication in this series is purely speculative; in fact, 

establishing why the eyelid edema occurred was beyond 

the goal of this study. Until future studies determine the 

underlying mechanism to clarify why this complication 

occurs, we believe that our experience may increase its 

awareness among practitioners, offer a starting point to a 

better understanding of delayed HA-related complications, 

and also provide helpful guidelines to a more effective 

treatment. Another limitation is represented by the fact that 

documentation of the late appearance of the edema after 

the original treatment and the subsequent worsening with 

the passing years was provided by a minority of our patients 

thanks to photographic evidence (“selfies”); the study lacks 

objective documented evidence of the late occurrence and 

it is based mainly from the patient’s own memory.

Other minor limitations include its retrospective nature, 

the lack of a comparative group, and the relatively short fol-

low-up time after retreatment; potentially, retreated patients 

might have recurrent eyelid edema in the longer term.

A B

Figure 4. This 44-year-old woman, 5 years after hyaluronic acid filler in the lower eyelids and cheek. Before consulting with 
the senior author, she underwent full blood workout and local ultrasound examination, which failed to disclose the underlying 
pathology. She noticed worsening of her swelling and the appearance of the bluish discoloration in the past 2 years. (A) 
Marked premalar and eyelid edema making the underlying anatomy impossible to define. (B) Satisfactory result 12 months after 
hyaluronic acid retreatment.
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A B

Figure 6. (A) External view of this 46-year-old man showing surface anatomy defects including lower eyelid bags and orbito-
malar groove. (B) Underlying diagrammatic view highlighting relevant ligamentous attachments on the right side and periocular 
fat compartments on the left side. Blue dye indicates hyaluronic acid filler injected on the orbital retaining ligament (ORL) and 
tear trough ligament (TTL) with the intent of correcting the overlying tear trough defect. The ORL and TTL are strong ligaments 
difficult to elevate with fillers and would require an excessive quantity.

A B C

Figure 5. This 57-year-old woman complained of left upper and lower eyelid swelling and requested a blepharoplasty. The 
patient had previously consulted 3 other specialists and underwent a facial MRI scan without reaching the correct diagnosis. 
Three years before, the patient underwent hyaluronic acid filler treatment to the brows and the cheeks. (A) Asymmetric 
swelling affecting the left upper eyelid and the left lower eyelid; at the time of the consultation, the patient was treated with 
hyaluronidase 30 IU per point for 2 points in the left lower eyelid and 3 full points (90 IU) in the upper eyelid. (B) Two weeks 
later, the patient was dissatisfied and not appreciative of the good result in her upper eyelid, because of the lower eyelid 
bags, orbito-malar hollows, skin laxity, and cheek atrophy that resurfaced from beneath the long-lasting eyelid/malar edema, 
despite the minimal amount of enzyme used. (C) A satisfied patient 6 months after hyaluronic acid filler retreatment to the left 
lower eyelid only, showing complete resolution of her aesthetic complaints in the left eye. She eventually became aware of the 
residual swelling in the right lower eyelid, which now looks worse than the left.
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CONCLUSIONS

To the best of our knowledge, this is the first series of 

patients who underwent successful HA filler retreatment 

after hyaluronidase to correct initial HA-related lower eyelid/

malar edema. We believe that our treatment algorithm of 

hyaluronidase, followed by HA filler retreatment at 15 days, 

is a safe and effective solution.

Supplementary Material
This article contains supplementary material located online at 
www.aestheticsurgeryjournal.com.
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