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Abstract

Background One of the primary goals of enucleation and evisceration surgery is the restoration of an adequate orbital volume
through the use of appropriately sized alloplastic or autogenous tissues. In patients inadequately treated, post-enucleation
or evisceration socket syndrome occurs. Fillers are an ideal alternative for eyelid and eyebrow arcade volume enhancement
since their injection is easily performed in an outpatient setting avoiding several complications. The aim of this study is to
report the use of hyaluronic acid (HA) fillers to treat volume deficits of the upper and lower eyelids, projecting the brow
arcade and reducing the asymmetry.

Methods Thirteen patients (2 male, 11 female, mean age 32.7 years) were treated from June 2012 to May 2020. Non-surgical
treatment by HA filler injection for aesthetic rehabilitation of deep superior sulcus, inferior tear trough deformity, and scleral
show was performed.

Results No complications as orbital-ache and/or vasovagal response were reported during the injections. Minor complica-
tions such as light swelling at the site of injection, self-resolved within 2 days, were recorded. Stable results were observed
at follow-ups. In two cases, two successive treatments were required at 3 and 6 years from the first injection.

Conclusions Hyaluronic acid fillers offer a versatile and safe method for replacing soft tissue lost from the upper eyelid/brow
complex in cases of post-enucleation or evisceration socket syndrome.

Level of evidence: Level IV, therapeutic study.
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Introduction
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giorgio.logiudice @gmail.com The loss of an eye has a huge disheartening impact on the

social life of a patient. It significantly affects the individual’s

physical, psychological, emotional, and social well-being.

The aim of the surgery (the enucleation for malignant tumors
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or the evisceration for trauma or other causes) is to replace
the orbital volume and to allow the use of a prosthetic eye
[1-3]. For those patients whose aesthetic outcomes become
especially important, depending on the cause of the eye loss,
one of the primary goals of enucleation and evisceration sur-
gery is the restoration of an adequate orbital volume through
the use of appropriately sized alloplastic or autogenous tis-
sues [4].

In patients inadequately treated, the post-enucleation or
evisceration socket syndrome (PESS), or superior sulcus
syndrome, occurs. PESS is characterized by enophthalmos,
sulcus deformity, upper and lower lid malposition, and
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backward tilt of the prosthesis [5]. In such instances, the
volume replacement aims to create a sustainable palpebral
aperture symmetry, skin crease, sulcus fullness, and minimal
motility of the implants, thus allowing a correct prosthesis
fit, partial mobility, and good closure of the eyelids. Unfor-
tunately, even when the orbital volume is correctly restored,
postoperative fat atrophy is a common condition that leads to
a superior sulcus deformity on the upper eyelid, and some-
times a tear trough deformity on the lower eyelid, therefore,
causing aesthetic concerns [6].

In the age of non-surgical facial rejuvenation, injectable
fillers are considered a less invasive volume replacement
option that avoids the morbidity of additional orbital or eye-
lid surgeries. Fillers are an ideal alternative for the eyelid
and eyebrow arcade volume enhancement since their injec-
tion is easily performed in an outpatient setting, avoiding
general anesthesia, and offering a high degree of tolerability
and satisfaction [7]. Hyaluronic acid (HA) fillers are injecta-
ble gels commonly used in aesthetic facial rejuvenation. The
dynamic viscosity that makes them unlikely to migrate from
their placement and the quick and repeatable procedure, that
can be performed under topical or local anesthesia, make it a
suitable treatment for volume deficit restorations [8].

This study aims to report the use of HA fillers in treating
volume deficits of the upper and lower eyelids, and to project
the brow arcade to reduce the asymmetry with the normal
contralateral eye.

Materials and methods

In these retrospective case series, 13 patients (2 male, 11
female, mean age 32.7 years) were treated from June 2012
to May 2020. A senior ophthalmologist (RM) injected all
patients treated, and the technique remained consistent
throughout the years. The full written informed consent
was obtained. Eight patients were previously treated with
eye enucleation, and underwent a dermal-fat graft (3 of
them after a secondary implant extrusion), 5 patients were
previously treated with eye evisceration. Every patient
complained about a significant upper eyelid sulcus, and 4
patients also complained about inferior scleral show. Non-
surgical treatment by HA filler injection for the aesthetic

Fig. 1 Patient 1 open eyelid
view. Pre-treatment (A), imme-
diate post-treatment (B), and
1-year follow-up (C)
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rehabilitation of the undesirable deep superior sulcus, infe-
rior tear trough deformity, and scleral show was performed.

A local anesthetic was not required. To reduce the upper
sulcus and to restore the projection of the sub-ciliary crease
and eyebrow, the HA filler was injected in a supra-periosteal
layer at the superior orbital rim, and above the levator pal-
pebrae superioris muscle at the supra-tarsal crease. Two
different HA fillers, with different rheology, were used per
each layer; in both layers, 1 mL of HA gel was injected. In
the supra-periosteal layer, a 28 mg/mL HA gel filler with a
G’ value of 420-480 Pa (Neauvia Intense, Matex Lab Spa,
Brindisi, Italy) was used above the levator palpebrae supe-
rioris muscle; in the supra-tarsal crease, a 22 mg/mL with
270-320 G’ value filler (Neauvia Rheology, Matex Lab
Spa, Brindisi, Italy) was used. Each mL of HA filler was
distributed using 2 to 3 retrograde releases by 27 Gauge
canula. No post-treatment restrictions were necessary and
the patient was discharged under the outpatient protocol. The
pre-treatment, post-treatment, and follow-up documentation
were achieved using photographs measurements.

Results

No complications as orbital-ache and/or vasovagal response
were reported during the injections. Minor complications
such as slight swelling at the site of injection, self-resolved
within 2 days, were recorded in almost all cases. In one case,
due to a superficial injection in the supra-tarsal crease, 20
U of hyaluronidase was injected to solve an excessive bulg-
ing appearance. All the patients were happy with the results
achieved, both in static and dynamic features (Figs. 1, 2,
and 3).

Stable results were observed at follow-ups with no need
for further injections in 11 patients. In two cases, two suc-
cessive treatments were required after 3 and 6 years from the
first injection (Fig. 4).

Discussion

The major challenge in craniofacial reconstructive sur-
gery of the orbital area is to correct congenital or acquired
deformities. Anophthalmic sockets can exhibit progressive
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Fig.2 Patient 1 closed eyelid
view. Pre-treatment deficit (A)
and 6-month follow-up (B)

Fig.3 Patient 2 showing sovra-
tarsal sulcus, tear trough, and
scleral show (A). 1-year follow-
up (B)

Fig.4 Patient 3 open eyelid
view. Pre-treatment (A), 3-year
follow-up (B), and 6-year
follow-up post touch up (C)

contraction due to increased myofibroblasts activity, as seen
in the early stages of wound healing following various inju-
ries [1]. It is of paramount importance to surgically approach
the anophthalmic cavity. Orbital implants of different mate-
rials, including porous, acrylic, and alloplastic non-porous
spherical prosthesis, are used in socket rehabilitation.

The orbital volume deficiency is most often character-
ized by a sunken appearance of the ocular prosthesis and a
deepened upper eyelid sulcus. In patients with PEESS whose
orbital implant is either too small or surrounding fat atrophy
is found, the therapeutic options include the substitution of
the orbital implant, the placement of an orbital floor implant,
dermis fat grafting, or autologous fat transfers [9—11]. An
adjunctive orbital volume can be achieved with fat pearls,
fat boluses, hydrogel implants, soft tissue grafting, and com-
posite fillers.

The primary goal of anophthalmic socket reconstruction
is to restore the anatomy fitting the appropriate prosthesis to

achieve an aesthetically acceptable appearance. The recon-
structive approach should adequately address the deficien-
cies in the orbital volume, the posterior lamella shrinkage,
and the minified conjunctival surfaces. Although multiple
surgical procedures are required to achieve a satisfactory
result, socket rehabilitation becomes complex when the
patient will not accept them due to complication risks like
a retraction. In our experience, we encountered patients
suffering from their aesthetic conditions, reporting a long
history of surgeries and complications. Since these patients
face an actual aesthetic problem despite the correct fit of
the artificial eye, our treatment aims to avoid any retraction
or complication that could cause the bad retention of the
prosthesis. It is then mandatory to use a technique with no
risk of complications and reversible if desired, such as HA
injections.

The use of HA gel fillers has dramatically changed the
approach in non-surgical rejuvenation and post-surgical
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corrections [12—18]. Since the rheological properties of dif-
ferent HA gel fillers may vary, the physician injects the gel to
increase the projection, the volume or to define the anatomi-
cal areas choosing the appropriate product and face layers
to inject, according to their specific features. In the present
study, the filler with the higher G’ gave better bony support,
and more projection to the eyebrow, the one with lower G’
was injected above the levator palpebrae superioris muscle
to reduce the supra-tarsal sulcus, and to have a lower and
better-defined skin crease. The ideal characteristics of soft-
tissue fillers include acceptable longevity, biocompatibility,
a low risk of migration, a minimal adverse event profile,
and a reasonable cost—benefit ratio. For the aforementioned
reasons, HA fillers are fit to produce volume enhancement
in patients with upper eyelid sulcus, inferior tear trough
deformity, and scleral show due to anophthalmic socket
typical of PESS.

The use of filler based on calcium hydroxylapatite
(CaHA) has been successfully reported for the orbital vol-
ume augmentation in craniofacial volume deficits [18-20].
It can be effective for orbital volume augmentation: the
particles are biocompatible, resistant to phagocytosis, and
migration through the lymphatic system.

Despite many advantages in anophthalmic orbital volume
augmentation, calcium hydroxylapatite fillers are not com-
pletely risk-free from infections or extrusions, particularly
when used in eyelids. Moreover, even if CaHA appears to be
well-tolerated, there is no mechanism to dissolve the product
in case of complications, undesirable results, or if it elicits
a greater post-injection inflammatory response when com-
pared to HA in terms of early local edema.

Fat grafting of the anophthalmic socket is a reconstructive
technique extensively described in the literature [21-23]. As
regards fat grafting in PESS, only few reports can be found
[24-26]. Anderson et al. described Coleman’s autologous fat
grafting to the intraorbital, superior sulcus, and inferior sul-
cus region. The authors reported in their research a cosmeti-
cally unacceptable appearance due to inferior sulcus overfill.
Such excess fat was removed 8—17 months following trans-
plantation via a sub-ciliary or transconjunctival approach
and if indicated, additional procedures such as tarsal strip
and levator resection were performed at the same time. The
authors conclude suggesting to inject fat only in the retrosep-
tal orbital region via the superotemporal, inferotemporal,
and inferior midline positions [24].

Although the fat grafting technique is frequently used in
reconstructive surgery and in cosmetic volume augmenta-
tion, its results in PESS treatment may be inconsistent due
to the hardly predictable fat resorption that vary from 40 to
60% of the injected volume [27].

Fillers used for facial rejuvenation need to fulfill
important criteria: acceptable longevity, biocompatibil-
ity, minimal adverse reactions, and low risk of migration.

@ Springer

Therefore, HA injection is a minimally invasive technique
that can be quickly performed in an outpatient setting and
without surgical downtime. Moreover, HA fillers showed a
semi-permanent volumizing effect in facial augmentations
according to Mashiko [28]. In our research, we noticed a
permanent effect, up to 8 years follow-up, in 11 out of 13
patients.

HA fillers offer a versatile and safe method for replac-
ing soft tissue lost from the upper eyelid/brow complex in
cases of PESS [29-31]. Unlike surgical approaches, they
can be performed in an outpatient setting; furthermore,
they have no associated donor site morbidity and no risk of
graft hypertrophy, and they can be molded, with the poten-
tial for complete reversibility and minimal risk of lumpi-
ness, bruising, or infection. If patients are disappointed
with the results or complications to occur, HA can be dis-
solved easily and quickly by hyaluronidase injections, giv-
ing an edge over other fillers [32—-34]. Furthermore, many
of the patients we treated for this condition underwent
multiple surgical procedures in the past, and they might
prefer a less invasive alternative.

Several authors have observed discomfort, vasovagal
symptoms, and potential oculocardiac reflex symptoms
following HA injection in anophthalmic socket [29]. Fol-
lowing orbital HA injection, it is most likely that transient
bradycardia and vasovagal symptoms including nausea are
due to the stretching of the extraocular muscles [29]. Since
our injection was focused on the eyelid rather than the
orbital cavity, we did not experience such reactions. Unlike
Zamani et al. described in their work, no complications as
the mild, self-resolving eyelid edema or orbital cellulitis
were reported [35].

As regards the longevity of the results, Leyngold et al.
reported the HA retention time in the superior sulcus as
18 months; Malhotra reported an enophthalmos reduc-
tion> 1 mm for every 1 mL of HA injected. The longevity
reported in the literature appears to be significantly lower
compared to our experience [29, 31].

The present study demonstrated the effective use of HA
injection for anophthalmic patients complaining about fat
atrophy and asymmetry in volume replacement, correcting
the deep superior sulcus crease, the tear trough deform-
ity, and inferior scleral show.. The provided follow-up of
approximately 8 years is the longest in the literature up
to date. While the longevity of HA injected in the orbit
could be variable, the present case series demonstrates
a persistent volume augmentation over time. No major
complications were reported. One case of abnormal bulg-
ing over the supra-tarsal crease was reported due to a HA
superficial injection, resolved with one session of hyalu-
ronidase injection.

Our experience illustrates that the HA injection is a
very good option to reduce upper eyelid sulcus, and
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inferior tear trough and scleral show in post-enucleation
socket, with excellent long-lasting results, no downtime,
and/or major complications.

Conclusion

The post-enucleation socket syndrome can be improved
thanks to HA filler injections. The right choice in filler
features and injection technique is mandatory to achieve
satisfactory and long-lasting results.
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