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Abstract

Facial aging associated with volume loss can be addressed with soft tissue fillers. This

minimally invasive technique has quickly gained popularity and is commonly performed in many
outpatient settings. The composition of injectable dermal fillers includes marketed hyaluronic acid,
calcium hydroxyapatite, polylactic acid, silicone and polymethylmethacrylate. Complications,
such as vision loss, are rare, but can result in a devastating and irreversible sequala from

iatrogenic vascular occlusion. Understanding the facial anatomy, specific filler characteristics,

and having a safe injection technique is crucial to assure optimal aesthetics results while

avoiding complications. Injectors need to be able to recognize early complications and treat them
appropriately, especially if vision loss is encountered. This review will focus on vision loss from
fillers, techniques to prevent such complications and possible treatment strategies.
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Introduction

Soft tissue filler injections remains in the top five minimal invasive cosmetic procedures,
performed in 2.70 million cases in 2019 alone.! Compared to neurotoxins, filler
complications occur more commonly and are often more severe. A total of 3,782 adverse
events were reported on the U.S. Food and Drug Administration Manufacturer and User
Facility Device Experience from 1993 — 2014.2 The true incidence is unknown due to the
lack of universal reporting and minor complications that patients do not address. The most
severe filler complications include vascular necrosis (8.5%), anaphylactic reaction (5.5%),
autoimmune reactivation (0.7%), strokes (0.1%) and even death (0.1%).2 Visual disturbances
accounted for 1.5% of reported adverse events, most commonly associated with hyaluronic
acid and poly-L-lactic acid filler.2 In cases where litigation is pursued, the mean award
amount ranged from $262,000 to $600,000.2 4 This review will focus on the relevant facial
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anatomy, ophthalmic complications that can occur, appropriate injection techniques and
treatment protocols if an intravascular occlusion were to occur.

Facial Vasculature

Defining “safe zones” and “danger zones” for injections can be challenging as the vascular
anatomy of patients is highly variable with multiple anastomoses.® The arterial blood supply
of the face arises from the external carotid artery (facial artery, transverse facial artery,

and superficial temporary artery) while the arterial blood supply of the orbit arises from

the internal carotid artery (ophthalmic artery).8 Within one-fifth of the population, the
cilioretinal artery occurs off a branch of the posterior ciliary artery instead of the ophthalmic
artery that allows for an alternate mode of perfusion of the optic nerve and macula.” This
accounts for preserved vision in cases of central retinal artery occlusion.

Mechanisms of Vision Loss

Intravascular occlusion resulting in vision loss is related to retrograde flow of a small
particle from the facial vasculature to the orbital vasculature.8: ® This may occur from direct
arterial wall perforation or vascular cannulation.1? The injection force must be greater than
the systolic blood pressure to push the resulting embolus. The risk of vascular occlusion

is low, occurring in 1 per 5,000 syringes used, with lower occlusion rates associated with
microcannulas.1! While other studies did not note difference in syringe occlusion based on
filler particle size, theoretically a 300 um size particle filler could occlude the central retinal
artery measuring 160 um in diameter but not the ophthalmic artery measuring 2 mm in
diameter.11. 12

Anatomical Considerations

The glabella, temple and nasolabial folds are regions where the underlying vasculature

can potentially anastomose to the ophthalmic artery. Near the glabella, the supratrochlear
and supraorbital arteries are located 17 mm and 27 mm from midline, sometimes within
the corrugator crease. Retrograde migration can occur through direct anastomoses from
these neurovascular bundles to the ophthalmic artery. The temporal fossa contains the
superficial temporal artery located within the superficial temporal fascia. While injections
in this region are typically done at the level of the periosteum, injections in the more
superficial layer can result in anastomosis with the superficial temporal artery to the
supratrochlear and supraorbital artery to the ophthalmic artery. Additionally, a branch off
the superficial temporary artery known as the zygomatic-orbital artery, can also provide
direct anastomosis to the ophthalmic artery. Below the inferior orbital rim, the infraorbital
artery can anastomose to the supraorbital and supratrochlear neurovascular bundles. Within
the nasolabial folds, the facial artery gives rise to the angular, dorsal nasal and lateral nasal
artery that can directly anastomose to the ophthalmic artery.

Injection Techniques

Certain injection techniques can be utilized to avoid intravascular occlusion and many of the
suggestions described below are based on the author’s personal experience.13 Constriction
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of the arterial blood flow with local anesthetic and epinephrine can minimize the possibility
of cannulation. Nevertheless, the extra volume from the aesthetic can distort the patient’s
natural anatomy. To minimize the ejection pressure, small volumes of filler should be
injected in a controlled and slow fashion. Constant movement in a retrograde or anterograde
fashion with small volumes can minimize the vascular puncture. Digital pressure of the
nearby arteries can provide resistance to avoid retrograde flow to the ophthalmic artery. The
safety debate of cannula continues to be discussed, where larger cannulas (22 or 25G) may
decrease the risk of penetration. 19 11 However, anatomical studies have shown the ability of
a cannula to penetrate an artery.10: 11 Insertion of needles should be placed perpendicularly
to avoid contact with a vessel, as any angle can allow penetration. Smaller gauge needles
may easily penetrate a vessel. Aspiration can be performed to ensure no blood is seen
through the syringe. However, even small movements of the syringe may change the position
in the needle.

The glabella is one of the highest risks of skin necrosis and vascular blindness. Given

the delicate region, hyaluronic acid fillers are recommended, as they are reversible and
have excellent integration. Superficial injections should be performed in the glabella as the
neurovascular bundles are deep in this region. The needle should be placed parallel to the
glabella and injected in a linear retrograde fashion.14 Around 0.3 to 0.5 mL of filler volume
is typically required. In the upper forehead, injections should be deep on the periosteum as
the vasculature rises mores superficially.

Specific considerations should be taken when injecting within the temporal region. The
superficial temporal artery can be palpated. Injections should occur deep on the periosteum,
superomedial to the temporal line of fusion and posterior to the hairline. Being 1.5 cm above
the zygomatic arch will avoid the middle temporal vein. Alternatively, an injection site 1

cm superior and lateral to the tail of the brow can be performed. Digital pressure of the
neurovascular bundles can be applied. Around 0.5-1.0 mL of filler is typically injected on
each side.

In the tear troughs, injections should be placed deep on the periosteum. Care should be taken
to avoid the infraorbital foramen, in line with the medial limbus. Injections should be placed
laterally deep on the periosteum. If an injection medially is required, it can be digitally
massaged over or placed with a cannula. Only a small amount of volume 0.05 — 0.1 mL of
filler is required.

Along the midface, injections should be placed deep on the periosteum. The needle should
be positioned perpendicular to the periosteum along the zygoma. An injected volume of 0.5
to 1.5 mL be placed on each side with the guide of Hinderer’s lines.

In the nasolabial region, both deep dermal and superficial subcutaneous injections can be
performed on the inferior two-thirds. Injections in the upper third of this region should occur
in a pre-periosteal plane and 2-3 mm above the alar groove to avoid cannulation of the facial
artery or vein. A fanning technique or deep depot on the periosteum can be considered at the
junction of the nose and top of the nasal labial folds.
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At the nasal labial folds, the use of retrograde linear threading, fanning and serial puncture
can be used. At the oral commissures, cross-hatching above and below outside the
vermillion boarder at the corner of lip can be used. The inferior labial artery should be
avoided.

No reported cases of blindness have resulted from lip augmentation, but theoretically can
occur with anastomosis of the superior labial artery. A small injection with a cannula or
needle, parallel to the lip margin allows for a safe technique. Care should be taken at the
medial third of the lip where the superior labial artery courses more superficially at the
wet-dry mucosal junction of the upper lip. Deep injections should be avoided within the oral
mucosa and deep in the oral commissures.

Ophthalmic Complications

In 1988, the first case report of retinal artery occlusion was described from cosmetic facial
filler.1> Currently within the literature, 29 articles with 60 individual cases of hyaluronic
acid filler loss have been identified.18 The most common sites of injection included the nose,
glabella and forehead with an injected volume amount of less than 2.0 mL in the majority

of cases.16: 17 There were no reports of vision loss associated with injections in the tear
troughs, lips, jawline or chin, even though theoretical anastomoses exist.16 In some studies,
permanent vision loss was reported in 49%, followed by partial vision loss (29%) and full
vision recovery (20%).16

The degree of vision loss depends on the level of occlusion and that patient’s vascular
anatomy. Ophthalmic artery occlusions typically result in no light perception vision that

are irreversible, given that the ophthalmic artery is the major supply of the orbit. Central
retinal artery occlusions result in a cherry red spot seen on dilated funduscopic examination.
Most cases of central retinal artery occlusions have severe to complete vision loss, except

in cases of patients with an aberrant cilioretinal artery. With a branched retinal artery

or posterior cilioretinal artery occlusion, only a portion of the macular arterial supply is
affected, accounting for the partial or full vision in these cases. Other causes of vascular
obstruction may be due to posterior ischemic optic neuropathy, anterior ischemic optic
neuropathy, paracentral acute middle maculopathy and Purtscher’s-like retinopathy. 16: 18,19
In the largest ophthalmic series, the filler composition resulting in vision loss consisted

of autologous fat (7 cases), hyaluronic acid (4 cases) and collagen (1 case).2? Cases of
autologous injections fat tended to have more severe ophthalmic presentations and vision
loss.

More severe cases include ophthalmoplegia, anterior segment ischemia, and ischemia of the
extraocular muscles and levator palpebrae muscle resulting in ptosis and motility defects.

In these cases, the majority of patients were blind and nearly 50% of patients required
strabismus surgery for diplopia.2! Other forms of ocular ischemia can result in hypotony,
corneal edema, an inflammatory hypopyon and an exudative retinal detachment.22: 23 |n
some of these cases, the use of retrobulbar injection of 1,200 U of hyaluronidase allowed
for improvement of the extraocular motility but did not improve the vision. Additionally,
isolated ischemic nerve palsies can occur.24 A combination of ophthalmic artery occlusion
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and cortical blindness can develop with retrograde movement into the cerebral circulation,
where vision loss is permanent.24

Treatment of Ophthalmic Complications

No proven treatment has been shown to reverse vision loss; thus, understanding facial
anatomy and proper injection technique is key. If vision loss were to occur, prompt
recognition and referral to ophthalmology should be performed. Immediately, the injection
of filler should be discontinued. A quick visual acuity test and pupil examination should
be performed. Typically after 90 minutes, intravascular occlusion from filler will lead to
irreversible ischemia and necrosis of the retina.2

In-office treatments typically involve attempts to lower the intraocular pressure and

dislodge the embolus.2® The patient should be placed supine, ocular massage can be
performed, and intraocular lowering pressure agents can be given, such as topical aqueous
suppression drops, acetazolamide or mannitol. An anterior chamber paracentesis can manual
removed aqueous to lower the intraocular pressure. The use of hyperbaric oxygen has not
improved vision outcomes.?” Treatment of corticosteroids may improve associated orbital
inflammation but again does not restore vision.

Hyaluronic acid filler can be depolymerized by an endogenous enzyme hyaluronidase.28 In
any office where injectables are to be performed, hyaluronidase should be readily available
to allow for immediate reversible of soft tissue filler application. Case reports and animal
models of hyaluronidase to restore vision loss have not demonstrated the ability to reverse
vision loss,29: 30

Conclusion

Soft tissue fillers can be utilized to combat facial aging and volume. Appropriate
understanding of facial anatomy and injection technique is key to avoid rare and devastating
ophthalmic complications. Many of these cases result in irreversible vision loss with no
effective treatment for intravascular occlusion. Providers must be aware of early signs of
complications and provide prompt treatment.
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