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H
yaluronic acid (HA) filler 
injections offer rapid rejuvenation 
without surgery and without the 
disadvantages of convalescence 

and postoperative wound care. The filler 
market is growing inextricably; in 2018 
over 3.5 million HA treatments were 
performed globally [1], but with this growth 
adverse events accumulate too [2]. Visual 
disturbance after filler is amongst the 
most worrying and has led to an interest 
in retrobulbar injections of hyaluronidase, 
with courses springing up to teach this 
technique. Is this advisable or warranted? 
Here we review the latest evidence on 
retrobulbar hyaluronidase injections.	

Visual disturbance	
Vascular occlusions after HA injections 
are estimated to occur in three to nine out 
of 10,000 treated patients [3]. A review of 
cases occurring since 2010 show that HA 
accounts for 81.3% of 146 reported cases 
of vision loss [3,4]. But in the absence of 
central registries, and injectors’ potential 
reluctance to report their complications, 
these events are likely to be under-reported. 
Lack of comprehensive and comparable 
data hampers research and means that 
clinical management guidelines necessarily 
remain based on laboratory studies, case 
reports and expert opinion.

What is retrobulbar hyaluronidase 
and why was it proposed?
Hyaluronidase has proven helpful in 
resolving vascular obstruction by HA filler 
in cutaneous angiosomes. However, skin 
can remain viable for extended periods of 
ischaemia and affected areas can be readily 
identified by the mottled appearance and 
injected under direct visualisation; for visual 
disturbance the situation is more complex.

De Lorenzi and colleagues demonstrated 
that overnight immersion in hyaluronidase 
could digest HA inside intact vessels in 

a cadaveric model [5]. The thought was 
that such passive diffusion from nearby 
bolus would degrade intravascular filler 
emboli in patients [6]. Injecting near the 
clinically affected area (i.e. retrobulbar) 
would increase the hydrostatic pressure 
and assist the diffusion of hyaluronidase 
through the vessel.

Is there lab evidence for 
retrobulbar injections?
The central retinal artery, once inside the 
nerve where embolus may be lodged, is 
covered with three layers of meninges and 
located very posteriorly in the retrobulbar 
space. One needs a high enough pressure 
and concentration of hyaluronidase to 
penetrate the optic nerve sheath to dissolve 
intra-dural embolus [7], and to withstand 
the natural anti-hyaluronidase mechanisms 
which prevent the naturally occurring 
glycosaminoglycans from being degraded in 
the periorbital area [8]. So the success seen 
with injections to treat cutaneous vascular 
occlusion may not translate to retrobulbar 
injection [9]. More recent in vitro work 
using fresh post-enucleation optic nerve 
specimens have confirmed that: external 

hyaluronidase did not dissolve hyaluronic 
acid embolus within the central retinal 
artery [10], suggesting that the original 
observations were on tissues that had 
become leaky, either through fixation or 
degeneration after death.  

A further study placed 0.2-0.5ml of HA 
filler within abdominal epigastric arterioles 
of equivalent diameter to the ophthalmic 
artery (1-2mm). The vessels were flooded 
on the outside with hyaluronidase, which 
was also injected into the arteriolar wall. 
After five minutes of 750IU, there was 
no visible effect on the intravascular HA. 
When hyaluronidase was injected into 
the vessel lumen, the HA was digested 
within seconds [11]. The laboratory studies 
suggest therefore that effective therapeutic 
diffusion into an obstructed central retinal 
artery is not possible in vivo.

Is there clinical evidence for 
retrobulbar hyaluronidase?
A systematic review of 44 cases of vision 
loss secondary to hyaluronic acid filler [12] 
has shown that hyaluronidase treatment 
can result in full recovery [13–17]. However, 
most of these cases were treated with 
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How should vascular occlusions be managed? The authors review the evidence on the 
use of retrobulbar hyaluronidase to treat visual disturbance after HA filler injection.

Figure 1: Ophthalmic intervention: retrobulbar / peribulbar injection in inferotemporal quadrant through eyelid, orbital 
septum and eye muscle cone to deliver hyaluronidase to ophthalmic artery and extradural branches supplying ischaemic 
tissues.	
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subcutaneous periocular injections. The 
few who received retrobulbar or peribulbar 
hyaluronidase did so sometimes after only 20 
minutes and in other cases only after many 
days. In the two most suggestive cases there 
was no documentation of the initial visual 
acuity [14,17] at the time of injury and so the 
additional help of retrobulbar therapy is, at 
most, speculative. 

The evidence therefore does not suggest 
retrobulbar hyaluronidase will be of any 

use for central retinal artery occlusion 
(CRAO), and should not be first-line 
treatment in inexperienced hands. There 
is likely to be more benefit in flooding the 
area of distribution of the vessel injected 
with hyaluronidase. There have been 
reports of the potential benefit from 
injecting into the supratrochlear notch and 
anastomising vessel, although this is not 
supported by evidence.

Table 1: Recommended management of visual disturbance post HA filler.  

At presentation: 

•	 Record individual eye vision using written text / Snellen chart on smartphone / laptop  

•	 Check pupil light reflex direct and consensual and check for relative afferent pupillary 
defect (RAPD) 

•	 Check eye movements and for eyelid ptosis 

•	 Check confrontation visual fields for each eye 

After diagnosis, whilst other measures are being prepared: 

•	 Demonstrate to patient and patient to commence ocular massage for five seconds for 
five minutes 

•	 Hypercapnoea: Rebreathing into a paper bag, limited by symptoms of dizziness 

•	 Consent patient for hyaluronidase treatment 

•	 Have resuscitation equipment available as hyaluronidase has 0.1% risk of anaphylaxis  

•	 Reconstitute 1500IU Hyaluronidase (Wockhardt) in 1ml bacteriostatic saline. To 0.5ml 
hyaluronidase solution add 0.5ml saline  
= 750 IU per ml 

•	 Inject hyaluronidase into area where hyaluronic acid was originally injected and all 
around angiosome distribution of vessel supply by serial puncture (75IU in 0.1ml up to 
1500U for vessel distribution) 

•	 If available: preferably IV rather than oral Acetazolamide (Diamox) 500mg bolus & topical 
ocular antihypertensives (e.g. beta blocker, iodipine, dorzolamide) 

•	 Call local ophthalmology colleague for help, review and follow-up, and prepare transfer 

•	 Bring protocol and hyaluronidase for ophthalmologist as may not have 

Ophthalmic interventions and others: 

• 	 Inferotemporal quadrant retrobulbar hyaluronidase injection 1500IU in 4ml saline with 
25G retrobulbar needle [3] for ocular adnexal ischaemia and for attempted vision rescue 

• 	 Limbal paracentesis with removal of 0.1-0.2ml of aqueous from anterior chamber 
(remove the plunger on an insulin syringe to allow passive filling) 

• 	 Repeat hyaluronidase to vascular territory hourly till capillary refill time (CRT) less than 
four seconds (up to four cycles per day) 

	 • 	 Consider: 

1.	 Repeat retrobulbar hyaluronidase after repeat retinal observation 

2.	 IV heparin / steroid – reduce clot formation allowing access of hyaluronidase to HA / 
reduce retinal oedema 

3.	 Hyperbaric oxygen  

4.	 Scar management 

Ophthalmic investigations (but not if delay treatment): 

•	 Consider neuroimaging with angiography 

•	 Fundus fluorescein angiography 

•	 OCT and photograph facial skin and eye movements

What are the risks?
In the situation of complete sight loss, 
one might assume that benefits outweigh 
risks of intervention – however, this is not 
necessarily the case. Retrobulbar injections 
involve passing a sharp needle past the 
globe which is larger than may be expected 
to non-ophthalmologists. The vertical 
diameter of the human orbit is only around 
3.5cm at the rim and the diameter of the eye 
2.4cm, implying that there is only 5mm each 
side to pass the needle and – rather than 
empty space – there are extraocular and lid 
muscles to contend with. Not surprisingly, a 
sharp needle inserted without visualisation 
can damage the optic nerve, rupture a 
vessel or cause a penetrating eye injury. 
The latter can result in retinal detachment, 
haematoma and orbital compartment 
syndrome. Penetrating trauma to the eye 
can also result in exposure of the immune-
protected intraocular contents and lead 
to sympathetic ophthalmia in which 
there is autoimmune attack on the fellow 
unaffected eye. So not only can one damage 
the second eye by intervening, but the 
complications to the primary affected eye 
can add pain and disfigurement (shrunken 
eyeball) to the vision loss. 

Medicolegal questions arise if an 
unfortunate but recognised complication 
is compounded by avoidable harm by 
inexperienced hands. Assessment of vision 
is key medicolegally. We know of cases 
where a patient has been unaware of a 
scotoma in the central vision of one eye 
which is only discovered on questioning 
post injection and leads to unnecessary 
interventions. For this reason, we urge all 
practitioners to document visual acuity in 
each eye prior to HA filler treatments. In 
fact, two case reports purporting to show 
efficacy of hyaluronidase did not document 
a vision assessment either before filler or 
after the complication, confounding our 
ability to assess the intervention [14,17]. 

Given the paucity of clinical and 
experimental evidence for efficacy, 
coupled with the risk of harm, we urge 
that only ophthalmologists experienced 
in the procedure should consider 
performing retrobulbar treatments 
which may improve the extraocular signs.

What should one do when faced  
with visual activity 
(VA) disturbance?
We suggest a protocol as set out in Table 
1 should be available in all clinics. This 
protocol represents our best advice 
based on the available clinical and in 
vitro evidence.
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How can we learn more?	
Only with further data will our 
understanding improve. We therefore urge 
any practitioner who comes across visual 
disturbance post filler, to aid research 
and consider completing the minimal 

dataset shown in Table 2. This should be 
transmitted without patient identifiable 
details to research@facerestoration.com 
where it will be handled in the strictest 
confidence. The data will be collated and 
transmitted to reciprocal oculoplastic 

surgery societies for future publication, 
and all contributors will be added to the 
author list. It is also recommended that 
the Medicines and Healthcare products 
Regulatory Agency (MHR) is informed 
through the Yellow Card System.
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Table 2: Minimal recording data for visual compromise after injection.

Feature Record

Identifier and demographics Name (initials)  
Age  
Sex  
Treating clinician  
and location

Filler used Brand  
Volume  
Needle or cannula

Injected locations

Time of onset of symptoms 
after injection (record time 
and circle)

Immediate (seconds)  
Soon (minutes)  
Delayed (hours)  
Next day

Symptoms (circle) Pain  
Blurry vision  
Missing field of vision

Double vision  
Droopy lid  
Red eye

Visual acuity (circle)  
At onset
Perception of light  
Hand movements  
Counting fingers  
Can read large text  
Can read small text (book)

After initial treatment 

Perception of light  
Hand movements  
Counting fingers  
Can read large text  
Can read small text (book)

At next day follow-up 

Perception of light  
Hand movements  
Counting fingers  
Can read large text  
Can read small text (book)

Interventions Intervention (circle) Time of intervention

Massage

Rebreathing CO2

Hyaluronidase subcut

Hyaluronidase supratrochlear

Acetazolamide

Hyaluronidase Retrobulbar

Paracentesis

Heparin / anticoagulant

Hyperbaric oxygen 

Steroid / other

Referral to ophthalmologist Yes / No 
If yes, who?

Visit The PMFA Journal website to read a 
commentary by Editor Dalvi Humzah on the 
issues raised in this article LINK
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Figure 2: Vision loss and vascular occlusion algorithm.
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Bruising + severe 
pain + swelling Injection Bruising Observe 

Arnica 
Bromelain/Vit K 
Laser PDL/YAG/KTP

Vision loss or peri-ocular pain: high risk of 
Central Retinal or Ophthalmic Artery occlusion

Lasts  
<30 min

Lasts 
>30min

Ophthalmology 
involvement <90 mins

Observe High risk for occlusion

1.	Massage
2.	Warm 

compress/non 
ablative RF device

1.	Hyalase all around area 75U in 
0.1ml (up to 1500U for 
vessel distribution)

2.	Repeat hourly till capillary refill 
returned <4s (x4 cycles/day)

3.	Heparin/iv steroid
4.	Hyperbaric oxgen
5.	Scar management

1.	Ocular massage
2.	Hypercapnoea (paper bag)
3.	Intra-ocular pressure lowering
4.	Take hyalase and 

protocol with patient
5.	Anterior chamber Paracentesis
6.	Retrobulbar hyalase 1500U in 4ml
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