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Deep Orbital Sub-Q Restylane (Nonanimal Stabilized
Hyaluronic Acid) for Orbital Volume Enhancement
in Sighted and Anophthalmic Orbits
Raman Malhotra, FRCOphth

Objective: To describe a new technique of injecting Res-
tylane Sub-Q (Q-Med, Uppsala, Sweden) into the intra-
conal and extraconal posterior orbit.

Methods: Retrospective review. Eight injections were
performed in 5 patients using 2-mL Sub-Q in the intra-
conal and extraconal posterior orbit for orbital volume
enhancement. Four injections were performed in sighted
orbits and the remaining in anophthalmic orbits. The age
range was 18 to 36 years; the follow-up time was 5 to 12
months.

Results: Orbital volume enhancement was achieved in
all cases with an improvement in upper eyelid sulcus and
skin fold. Enophthalmos reduction was 2 mm per 2-mL

injection. The procedure was well tolerated. One pa-
tient experienced a vasovagal episode lasting 3 hours and
1 patient had postoperative pain. No such episodes oc-
curred after I began injecting local anesthesia before per-
forming the Sub-Q injection. One patient required hy-
aluronidase for migrating gel, which caused lower eyelid
swelling.

Conclusion: This small case series suggested the safety
and tolerability of deep orbital Sub-Q. Injections are eas-
ily performed in the outpatient setting. The expected vol-
ume enhancement was achieved in all cases with no long-
term adverse effects to date.
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O RBITAL VOLUME DEFI-
ciency following loss of
an eye often persists de-
spite the use of orbital
ball or enophthalmic im-

plants, dermis fat grafts, autologous fat in-
jection, hydrogel expanders, or silicon im-
plants.1-4 Volume enhancement in sighted
orbits needs to be safe and easily revers-
ible to minimize risk of sight loss, diplo-
pia, and significant globe displacement. In
the age of nonsurgical facial rejuvena-
tion, fillers are an ideal option for orbital
volume enhancement because they are eas-
ily performed in the outpatient setting,
avoiding general anesthesia, and offer a
high degree of tolerability and acceptabil-
ity from patients undergoing dermal filler
treatment. Permanent facial fillers have
been reported for orbital enhancement in
anophthalmic orbits.5 However, concern
still remains regarding the ability to re-
move such products from the orbit should
complications occur.

Restylane (Q-Med, Uppsala, Sweden),
a nonanimal stabilized hyaluronic acid
(NASHA), was the first hyaluronic-acid
product to be approved by the Food and
Drug Administration for soft tissue aug-

mentation. Nonanimal stabilized hyal-
uronic acid offers longer-lasting esthetic
effects than bovine collagen or avian hy-
aluronic acid and potentially lower risks
of immunogenicity and hypersensitivity re-
actions with the added benefit of being dis-
solved by hyaluronidase.6,7

A more viscous, longer-lasting NASHA
gel called Restylane Sub-Q was recently in-
troduced; its effects are described as last-
ing for 1 year.8-10 The literature from the
company shows that Sub-Q contains 1000
molecules/mL compared with 10 000 for
Perlane (Q-Med) and 100 000 for Res-
tylane. Larger molecular size increases the
thickness and viscosity of Sub-Q com-
pared with Perlane and Restylane with no
difference in cross-linking. Herein I de-
scribe a new technique of injecting Sub-Q
into the intraconal and extraconal poste-
rior orbital cavity.

METHODS

I present a retrospective case series of 8 injec-
tions in 5 patients for orbital volume enhance-
ment using Restylane Sub-Q injected through
a single-site inferotemporal transcutaneous
peribulbar approach. Four injections were in
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sighted orbits; the remaining 4, anophthalmic orbits. Ages ranged
from 18 to 36 years and follow-up from 5 to 12 months. All
patients underwent computerized tomography (CT) orbital
imaging prior to injection.

The patient was laid 30° supine. The orbit was injected using
a primed green 25-gauge needle attached to the Sub-Q Luer-
Lok syringe through a standard transcutaneous inferotempo-
ral peribulbar-type approach. I began the injection after the tip
was beyond the equator of the globe. While slowly injecting, I
carefully advanced the needle in a retrobulbar direction within
the inferior orbital space. A standard vial of 2-mL Sub-Q was
injected to distribute it medially and laterally as well as a small
amount superomedially from the same injection site without
withdrawing from the orbit. I made the injection while advanc-
ing the needle to theoretically avoid sharp needle–related or-
bital hemorrhage by hydrodisplacement of vessels during ex-
tremely slow needle advancement. The study end points included
fullness of upper eyelid and subbrow sulcus and immediate re-
duction of enophthalmos by approximately 2 mm.

Because of patient discomfort and vasovagal symptoms im-
mediately following injection in cases 2 and 3, in subsequent
cases I made a peribulbar injection of 0.5-mL 0.5% bupiva-
caine with 1:200 000 epinephrine through an inferotemporal
transcutaneous approach 15 minutes prior to injecting orbital
Sub-Q to minimize any potential oculocardiac reflex symp-
toms following intraconal injection.

REPORT OF CASES

CASE 1

A 29-year-old man requested orbital volume enhance-
ment because of concern over the appearance of progres-
sive deep-set eyes for the last 10 years. His surgeon had
commented on the condition during laser-assisted in situ
keratomileusis when he found it difficult to carry out the
procedure. The patient had sought treatment elsewhere
3 years previously, and surgery was not recommended.
He did not report any changes in the appearance of his
face, double vision, or sinus-related problems and was
otherwise well. On examination, unaided visual acuity
was 6/6 OD and 6/5 OS. He had relative enophthalmos
with prominent brows creating the appearance of deep-
set eyes (Figure 1A). Hertel measurements were 13 mm
in both eyes with no globe displacement; the patient had
full eye movements, no periorbital sensory changes, and
a normal dilated retinal examination. An orbital CT scan
was normal (Figure 1B); however, in the posterior or-
bital cavity, there appeared a significant enlarged infe-
rior space bilaterally (Figure 1C).

The patient requested bilateral treatment to mini-
mize cost, and because work commitments required him
to regularly fly overseas, he could not guarantee he would
attend regular follow-up visits in the early postopera-
tive period. Surgical procedures were therefore not rec-
ommended, and the use of a temporary filler was sug-
gested. I contacted the company Q-Med, discussed this
case with a number of colleagues, and forwarded all com-
munication to the patient to emphasize the new nature
of this treatment as well as the lack of any direct evi-
dence of its effect in the orbit and on the eye. He was also
made fully aware of the potential risks of surgical and
nonsurgical options. The patient then requested bilat-
eral Sub-Q injections for treatment.

The procedure was well tolerated (Figure 1D) dur-
ing the injection, and the patient was aware of a mild ache
only. This persisted for 10 to 15 minutes following in-
jection during which time the patient experienced mild
vertical diplopia that measured less than 10 prism diop-
ter and that resolved within 3 minutes of the injection.
Upper eyelid and subbrow sulcus fullness and immedi-
ate reduction of enophthalmos by approximately 2 mm
were noted. A right upper eyelid ptosis of approxi-
mately 1 mm was also seen; however, the overall es-
thetic result was acceptable to the patient after he exam-
ined his face in the mirror. Vision remained subjectively
normal, and after a period of 20 minutes, during which
time the patient was given oral paracetamol and symp-
toms of discomfort and diplopia dissipated, I began the
injection to the left orbit. This was carried out in the same
manner and was tolerated well. The patient experienced
an initial sensation of mild discomfort behind the globe,
but it resolved within 5 minutes. No diplopia was noted,
and once again, a 2-mm reduction of enophthalmos was
visible immediately (Figure 1E). Vision remained nor-
mal throughout the immediate postoperative period, and
repeat Hertel measurements recorded 15 mm in both eyes.

The patient was discharged after an hour of observa-
tion. He remained well thereafter and very pleased with
the result at 2 days, 1 week, 1 month, and 3 months. Vi-
sual acuity, color vision, visual fields, intraocular pres-
sures, and eye movements remained normal through-
out follow-up. At 3 months, the patient remained stable
with a 2-mm reduction of enophthalmos; however, he
requested repeat bilateral treatment to bring his eyes fur-
ther forward. Aware of the potential for overfill, he con-
sented to repeat sequential bilateral injections in the same
session identical to his first treatment. A further 1- to
2-mm reduction in enophthalmos was achieved; how-
ever, the injection was targeted at placing the product
predominantly in the inferior compartment of the pos-
terior orbit, and intraconal injection was avoided. This
immediately gave rise to migration of the product ante-
riorly and an appearance of a slightly full right lower eye-
lid. This improved but did not resolve over the next few
months, and 4 months later, the patient requested a hy-
aluronidase injection to his right lower eyelid. Hyal-
uronidase was injected in the suborbicularis plane with
a slight improvement. No reduction in enophthalmos oc-
curred following the injection of hyaluronidase, and a
slight fullness in the right lower eyelid remained. Hertel
measurements remain reasonably stable with a reduc-
tion in enophthalmos of 2 mm at 12 months compared
with pretreatment measurements (Figure 1F).

CASE 2

A 30-year-old woman with orbital volume deficiency fol-
lowing enucleation was referred for volume enhance-
ment. Her right eye had undergone enucleation when she
was a child after a motor vehicle crash that resulted in
multiple facial fractures, including a left orbital roof frac-
ture. She underwent orbital implant surgery with a 22-mm
hydroxyapatite ball implant and experienced signifi-
cant postoperative pain and swelling that lasted for many
weeks. Her volume deficiency persisted despite an
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orbital implant (Figure 2A) and she requested further
treatment; however, she declined an orbital floor im-
plant because of her experience of postoperative symp-
toms and requested a less invasive approach. Following
a fully informed discussion about my experience so far
with orbital Sub-Q, she underwent a deep orbital Sub-Q
injection. She experienced pain during the slow injec-
tion, necessitating that I temporarily stop the proce-
dure. This pain improved within 10 minutes and the pro-
cedure was completed with a total of 2 mL injected and
a 2-mm reduction in enophthalmos (Figure 2B). She con-
tinued to experience a dull ache and felt a little faint, but
within an hour she recovered and was discharged. On

the night of the procedure, she developed significant pain
and swelling, which persisted for the next 2 days. This
was not severe enough for her to request an emergency
review; however, she felt at the time that it may have rep-
resented an orbital hemorrhage. At her 1-week review,
she remained well and pain free, and it was thought un-
likely that her symptoms were related to orbital hemor-
rhage. Reduction in enophthalmos of 2 mm was seen at
her 6-month follow-up; however, a deep upper eyelid sul-
cus persisted. Loss of volume was noted at the 9-month
follow-up with only a 1-mm reduction in enophthal-
mos and a deep upper sulcus (Figure 2C). The patient
requested further treatment but declined a second deep
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Figure 1. Images for a 29-year-old male patient in case 1. A, Deep-set eyes with prominent brows. B, Normal coronal soft-tissue window computed tomographic
scan. C, Bilateral enlarged inferior space in posterior orbital cavity. D, Orbital Sub-Q injection (Q-Med, Uppsala, Sweden) through a standard transcutaneous
inferotemporal peribulbar-type approach. E, Reduction of enophthalmos of 2 mm, immediately seen following injection. F, Stable reduction in enophthalmos at
12 months with fullness of upper eyelid sulcus as well as lower eyelid.
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orbital injection because of her initial experience. She was
scheduled to undergo a Sub-Q injection to the upper sul-
cus under local anesthesia and mild sedation.

CASE 3

A 29-year-old man requested treatment for right orbital
volume deficiency following enucleation as a teenager be-
cause of a motor vehicle crash that resulted in facial frac-
tures and a globe injury. He had previously undergone a
secondary ball implant and expressed an interest in ex-
ploring nonsurgical options to correct residual facial asym-
metry. He underwent a single 2-mL deep orbital Sub-Q
injection (as described earlier) as an office procedure. At
the time of the injection, he developed mild discomfort
and vasovagal symptoms. He felt faint immediately after

the injection with a decrease in blood pressure to 90/50
mm Hg. He was admitted for observation overnight due
to vasovagal symptoms of feeling faint that persisted for
3 hours but resolved by the next morning. He did not
experience any pain or discomfort during this period and
was very pleased with his results the following morn-
ing. Once again, a reduction of 2 mm of enophthalmos
was achieved along with a fullness in his right upper eye-
lid and subbrow sulcus. This reduction in enophthal-
mos remained for 4 months, and a slight reduction re-
mained at 8 months with less than a 1-mm reduction in
enophthalmos and partial return of the deep upper
sulcus.

CASE 4

A 36-year-old man requested treatment for right vol-
ume deficiency following enucleation as a result of pre-
vious globe injury. Previous surgery included a 20-mm
orbital ball implant and a regular-sized Medpor (Porex
Surgical, Newman, Georgia) enophthalmic floor im-
plant; however, volume deficiency persisted with a deep
right upper eyelid sulcus (Figure 3A and B). He spe-
cifically requested nonsurgical options and, following a
fully informed discussion, consented to undergo an or-
bital Sub-Q injection.

Because patients in the previous 3 cases experienced
discomfort and vasovagal symptoms immediately fol-
lowing injection, I performed a peribulbar injection of
0.5-mL 0.5% bupivacaine with 1:200 000 epinephrine
through an inferotemporal transcutaneous approach, prior
to injecting orbital Sub-Q, to minimize any potential ocu-
locardiac reflex symptoms following intraconal injec-
tion. Deep orbital Sub-Q (2 mL) was administered ap-
proximately 15 minutes after local anesthetic injection.
The procedure was well tolerated with no vasovagal symp-
toms or discomfort. The patient was observed for an hour
and discharged feeling completely well. A reduction of
2 mm in enophthalmos and restoration of upper eyelid
sulcus volume was seen immediately after injection
(Figure 3C and D) and at the 5-month follow-up
(Figure 3E). Magnetic resonance imaging arranged at 9
months after the patient expressed concern of mild or-
bital volume loss demonstrated the presence of a single
bolus of Sub-Q in the right inferotemporal quadrant, bright
on T2-STIR and the same intensity as extraocular muscle
on T1 images, extending from the equator of the orbital
implant to near the orbital apex (Figure 3F-H). Volu-
metric analysis based on coronal and axial cuts esti-
mated the remaining volume of Sub-Q to be approxi-
mately 1.6 mL.

CASE 5

An 18-year-old woman requested treatment for left vol-
ume deficiency following enucleation at the age of 5 years
as a result of a motor vehicle crash that resulted in or-
bital trauma. She had undergone a left 20-mm hydroxy-
apatite orbital implant procedure 2 years prior; how-
ever, following an episode of postoperative vomiting, she
developed a secondary orbital hemorrhage that dis-
placed the orbital implant both anteriorly and infero-
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Figure 2. Images for a 30-year-old female patient in case 2. A, Right orbital
volume deficiency with enophthalmos and deep upper sulcus (view from
below). B, Immediate 2-mm reduction in enophthalmos following right
orbital Sub-Q injection (Q-Med, Uppsala, Sweden). C, Slight loss of volume
noted at 9-month follow-up with approximately 1-mm reduction in
enophthalmos.
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temporally. This resulted in exposure, requiring im-
plant removal. The implant was reinserted as a secondary-
stage procedure without any postoperative complications,
but the patient once again experienced postoperative nau-

sea and vomiting and sought nonsurgical options there-
after. Because of her previous experience, deep orbital
Sub-Q was planned in the operating room under mild
sedation. At the time of the procedure, the patient con-
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Figure 3. Images for a 36-year-old male patient in case 4. A, Right orbital volume deficiency with a deep right upper eyelid sulcus. B, Right enophthalmos. C and
D, A 2-mm reduction in enophthalmos and restoration of upper eyelid sulcus (i, ii) immediately following right orbital Sub-Q (Q-Med, Uppsala, Sweden). E, Stable
reduction in enophthalmos and restoration of upper eyelid sulcus volume at the 5-month follow-up. F, Magnetic resonance image at 9 months demonstrating the
presence of a single bolus of Sub-Q in the right inferotemporal quadrant with the same intensity as extraocular muscle on T1 image. G, Bright on T2-STIR coronal
image. H, Extending from the equator of the orbital implant to near the orbital apex on T2-STIR axial image.

(REPRINTED) ARCH OPHTHALMOL / VOL 125 (NO. 12), DEC 2007 WWW.ARCHOPHTHALMOL.COM
1627

©2007 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ on 09/14/2020



tinued to feel anxious despite receiving 2-mL intravenous
midazolam. A further 2-mL intravenous midazolam (total,
4 mL) was administered before proceeding with a perib-
ulbar injection of 0.5-mL local anesthesia with epineph-
rine. A 2-mL deep orbital Sub-Q injection was adminis-
tered. The procedure was well tolerated with no symptoms
of nausea or pain. The patient remained well, and a 2-mm
reduction in enophthalmos was seen along with fullness
in her left upper eyelid and subbrow sulcus. This result re-
mained stable at the 6-month follow-up.

RESULTS

Orbital volume enhancement and reduction in enoph-
thalmos of 2 mm following a 2-mL injection was imme-
diately achieved in all primary injections. Repeat 2-mL
injections for further volume enhancement did not achieve
a further 2 mm in reduction of enophthalmos. How-
ever, of note was a significant esthetic improvement in
upper eyelid sulcus volume and skin fold. The proce-
dure was well tolerated with complications occurring in
2 patients who developed vasovagal symptoms and signs
lasting up to 3 hours and postoperative pain in 1 of these
2 patients, which developed overnight and lasted 48 hours.
Reduction in enophthalmos was up to 50% at 8 to 12
months. One patient required hyaluronidase for migrat-
ing gel, which caused lower eyelid swelling. One
patient required orbital magnetic resonance imaging 9
months following injection, and volumetric analysis
based on coronal and axial cuts estimated the remain-
ing volume of Sub-Q to be approximately 1.6 mL, a 20%
reduction.

COMMENT

This small case series suggests the safety and tolerabil-
ity of Sub-Q into the intraconal and extraconal orbital
cavity. In the age of nonsurgical facial rejuvenation, the
use of fillers is ideal for orbital volume enhancement in
anophthalmic or sighted orbits. The ideal characteris-
tics of soft-tissue fillers include acceptable longevity, bio-
compatibility, low risk of migration, a minimal adverse
event profile, and a reasonable cost-benefit ratio.11

A study has demonstrated the use of calcium hydrox-
ylapatite (Radiesse; BioForm Medical, San Mateo, Cali-
fornia) in orbital volume replacement for sunken socket
syndrome in nonsighted orbits and provided short-term
follow-up data of approximately 3 months.5 This ap-
pears to be well tolerated; however, no mechanism ex-
ists to dissolve the product should it prove to be unde-
sirable, and it appears to elicit a greater postinjection
inflammatory response in comparison with Restylane in
terms of early local edema. The authors reported an ini-
tial reduction of enophthalmos of greater than 1 mm for
every 1 mL of injection for at least a few months.

Orbital volume enhancement with autologous fat trans-
fer by both intraconal and extraconal and periorbital in-
jections has been reported.12,13 Disadvantages were that
2 procedures were required; it was difficult to predict how
long the enhancement would last, requiring multiple treat-
ments; and there was a potential for inflammation.

Although Q-Med provided an 18-gauge needle to in-
ject Sub-Q, minimizing altering stability of the product
due to its large particle size, this is largely based on the
indications of cheek or chin injection. Accordingly, I opted
for a narrower 25-gauge needle to minimize the discom-
fort of the transcutaneous injection and the potential or-
bital complications of passing a wider-bore needle trans-
orbitally.

After observing discomfort and vasovagal symptoms
in previous cases, for case 4 I performed a peribulbar in-
jection of local anesthesia prior to orbital Sub-Q to
minimize any potential oculocardiac reflex symptoms
following intraconal injection. It is most likely that the
vasovagal symptoms, including nausea, following or-
bital Sub-Q injection are due to stretching of the extra-
ocular muscles following intraconal injection. It is well
known that transient oculocardiac-reflex bradycardia
can occur during traction on extraocular muscles.14

Prolonged bradycardia for 36 hours following second-
ary orbital implant has been described despite blood
pressure returning to normal levels by 24 hours.15 It is
possible that a sudden stretch of the extraocular
muscles may explain a similar type of oculocardiac re-
flex following intraconal injection. Although these data
do not establish this, the absence of such a response fol-
lowing a prior local anesthetic injection may suggest
that this effect can be eliminated. Furthermore, that the
response did not occur while the anesthetic gradually
wore off suggests that this phenomenon was related to
sudden changes of stretch to the extraocular muscles or
possibly orbital volume. It is interesting that this re-
sponse did not occur in case 1 in a sighted orbit. It is
possible that following previous orbital implant sur-
gery, the extraocular muscles are already stretched and
more sensitive to any further change.

I have resisted tabulating Hertel measurements be-
cause a 2-mm reduction of enophthalmos was not
achieved in all injections, only usually in primary injec-
tions and not in subsequent injections for further vol-
ume enhancement. The product is not injected solely in-
traconally and the benefit of volume enhancement is not
simply for reduction in enophthalmos but also for full-
ness of the upper eyelid sulcus and the lower eyelid.

In conclusion, this small case series suggests that this
procedure is safe and well tolerated. Products such as Res-
tylane offer the added advantage of being easily dis-
solved with hyaluronidase should any early complica-
tions occur. This is a novel procedure, and based on
experience with orbital volume augmentation using vari-
ous materials by injection or direct placement, the ex-
cellent adverse-effect profile of hyaluronic gel products,
and substantial experience in facial injections, there is
reason to expect orbital injections to be safe. However,
it is not known whether the unique anatomy and physi-
ology of the orbit might lead to site-specific complica-
tions of hyaluronic-acid gel injection. Careful follow-up
and frank, expedient reporting of any complications are
appropriate practices for novel uses of existing medica-
tions, and controlled clinical trials will best characterize
the long-term success and safety profile of orbital hyal-
uronic-acid gel injection.
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From the Archives of the Archives

The extraction of teeth rarely causes purulent inflam-
mation of the orbital cellular tissues. Feuer, in his paper
published in 1892, reviews ten cases. Hirsch, in 1894,
was able to collect twenty-five cases. He remarked, how-
ever, that in most cases there had been caries of the teeth,
and frequently the extraction had led to improvement
in the orbital condition, or even to complete recovery
from it. Hirsch considers as pure cases only those of
Tetzer, Vossius, Burnett, and Fage, adding three obser-
vations of his own, in which the extraction of a carious
tooth was followed by septic infection and the speedy
development of a retrobulbar phlegmon.

Our case is of the same sort. . . . In our case the in-
fective matter passed from the alveolar process into the
antrum, and thence through the venous anastomoses into
the orbit. In the process the purulent masses rarefied the
wall of the nose, and on the sixth day escaped through
the right nostril.

Reference: Hallauer O. A case of phlegmon of the or-
bit after extraction of a tooth. Arch Ophthalmol.
1902;31:230,234.
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