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Approach to solve 
the tragic event of blindness



Effectiveness of Retrobulbar Hyaluronidase 
Injection in an Iatrogenic Blindness Rabbit 
Model Using Hyaluronic Acid Filler Injection

Lee W, Oh W, Ko HS, Lee SY, Kim KW, Yang EJ. Effectiveness of retrobulbar hyaluronidase injection in an
iatrogenic blindness rabbit model using hyaluronic acid filler injection. Plast Reconstr Surg. 2019;144:137–
143.





Background & Objective

• HA filler complications: visual compromise (loss of vision, ophthalmoplegia, and ptosis)

① Subcutaneous hyaluronidase injection
1

② Peribulbar hyaluronidase injection
2

③ Retrobulbar hyaluronidase Injection

• Can  retrobulbar hyaluronidase  reach the ophthalmic artery branch ??

• Objective: to determine the effects of retrobulbar hyaluronidase on hyaluronic acid –induced 
retinal occlusion in a rabbit model

Retrobulbar hyaluronidase injection

1 Wang M, Li W, Zhang Y, Tian W, Wang H. Comparison of intra-arterial and subcutaneous testicular hyaluronidase injection
treatments and the vascular complications of hyaluronic acid filler. Dermatol Surg. 2017;43:246–254.
2 Carruthers J, Fagien S, Dolman P. Retro or peribulbar injection techniques to reverse visual loss after filler injections. Dermatol 
Surg. 2015;41(Suppl 1):S354–S357.



Materials and Methods

Materials

Method

▪ Subject: New Zealand White rabbits (2.3 to 2.6kg)
Experimental group1: 2  rabbits  /  Experimental group2: 2 rabbits: 
Control group: 2 rabbits

▪ HA filler: e.p.t.q. S100 (JETEMA Co., Ltd.), 30G needle
▪ Hyaluronidase: Liporase (Daehan New Pharm Co.), 26G needle

▪ HA was injected into the internal carotid artery to create a retinal artery occlusion
▪ Experimental group1: administered retrobulbar hyaluronidase (3000IU, 2ml) 5 mins 

after HA injection
▪ Experimental group2: administered retrobulbar hyaluronidase (3000IU, 2ml) 10 

mins after HA injection
▪ Control group: No intervention was given
▪ Fundus photography before/immediately after HA injection/immediately after 

retrobulbar hyaluronidase injection
▪ Electroretinography 60 mins after retrobulbar hyaluronidase injection



Results for experimental group

Results

1, 3, 4

• Fundi intact before HA 
injection

• Retinal artery occlusion 
(arrowhead)

• Fundus reperfusion (arrow)
• Normal 

electroretinographic 
findings

2

• Fundi intact before HA 
injection

• Retinal artery occlusion 
(arrowhead)

• No fundus reperfusion 
(arrowhead)

• Abnormal 
electroretinographic 
findings

Before HA injection After HA injection After retrobulbar 
hyaluronidase injection

Electroretinogram 60 mins 
after retrobulbar hyaluronidase injection



Results for control group

Results

• Fundi intact before HA injection
• Retinal artery occlusion 

(arrowhead)
• Abnormal electroretinographic 

findings
• No natural healing occurred

Before HA injection After HA injection
Electroretinogram 60 mins 

After HA injection



Weight 
(kg)

HA Filler 
(ml)

Time (min) to 
hyaluronidase 

Injection

Hyaluronidase 
Concentration 

(IU)

ERG 
Waveform 
response*

a-Wave 
(V)*

b-Wave 
(V)*

Control 2.6 0.9 - Not injected Abnormal 1.3 2.3

Control 2.62 0.7 - Not injected Abnormal 27 68.5

1 2.36 0.8 5 3000 Normal 47.8 168.5

2 2.5 1.4 5 3000 Abnormal 2.8 11.5

3 2.38 0.9 10 3000 Normal 102.8 254.5

4 2.6 1.6 10 3000 Normal 111.5 274

Summary of the Experiment



• In case of iatrogenic blindness, e.p.t.q. fillers were degraded by retrobulbar hyaluronidase 
injection and re-gain vision in rabbit model.

• Retrobulbar hyaluronidase may be an effective evidence-based treatment option for 
humans

• Key factors: Hyaluronidase concentration & Injection time

• When a patient complains of visual disturbance or ocular pain after filler injection, the 
doctor should immediately check for direct and indirect pupil reflex and could consider 
high-dose retrobulbar hyaluronidase. 

• e.p.t.q. fillers is a reference filler that can be degraded by retrobulbar injection of 3,000 IU 
hyaluronidase 

Key Message



Dermal Integration-Forehead 



Clinical application of a new hyaluronic acid 
filler based on its rheological properties and 
the anatomical site of injection

Lee W, Oh W, Ko HS, Lee SY, Kim KW, Yang EJ. Effectiveness of retrobulbar hyaluronidase injection in an
iatrogenic blindness rabbit model using hyaluronic acid filler injection. Plast Reconstr Surg. 2019;144:137–
143.



Background & Objective

• Numerous commercially available HA fillers 

• Guidelines are determined by the manufacturing company

• Shortage of objective data for all available fillers

• Key to successful use of fillers: Understanding of each option available

• Objective: to determine whether e.p.t.q. S300 is appropriate for forehead augmentation considering 
its rheological properties and the anatomical site of injection



Things to consider in choosing a right filler for 
forehead augmentation… anatomy

Anatomy

Subcutaneous? Postperiosteal? Or Preperiosteal?

❖ Subcutaneous layer → contour irregularities and a relative 
risk of vascular complications

❖ Postperiosteal layer → difficult to ensure the space for the 
filler between the periosteum and skull

❖ Preperiosteal layer → less risk of side effects, clinically the 
most commonly used layer

For injection in preperiosteal layer, 
The filler must have sufficient lift to withstand the compressive 
Pressure of the frontal muscle. 

Preperiosteal layer



Things to consider in choosing a right filler for 
forehead augmentation… its rheological properties

Cohesiveness: a resistance to compression/stretching forces in a vertical plane 
once  the product is implanted
G’ (storage, elastic modulus): elasticity of the gel, its capacity to recover its initial 
shape to resist deformation

If the filler is too soft, a filler can spread relatively,  difficult to shape the target area
If the filler is too rigid, it becomes difficult to attain the desired shape
You need a filler not too soft, not too rigid, volume well maintained 

→ e.p.t.q. S300 exhibited sufficient cohesiveness and elastic moduli 



Method and Result

Method

Result

▪ 40 patients (40Female, mean age 31.3 yrs)
▪ Preperiosteal injection for forehead augmentation
▪ e.p.t.q. S300 2~5cc
▪ Follow-up visit average 3 months 
▪ Questionnaire to patients to rate the degree of satisfaction based on a 4-point scale

at end of treatment & 15 days later in terms of result and treatment convenience
(0, worse; 1, little satisfied; 2, satisfied; 3, very satisfied) 

▪ Result of Questionnaire: 
at end of treatment: 90% very satisfied; 10% satisfied
15 days later: 95% very satisfied; 5% satisfied

▪ None of the patients experienced bleeding, hematomas, bruising, or vascular 
compromise, delayed filler migration, granulomas, or swelling. 



• e.p.t.q.S300 has sufficient cohesiveness and elastic modulus for forehead augmentation in 
preperiosteal layer.

• Sufficient cohesiveness makes molding easier and migration less likely. 

• When injected for forehead augmentation, 95% of patients were very satisfied with the result and 
treatment convenience.

→ e.p.t.q.S300 is a good option for forehead augmentation

• None of the patient had complications

→ e.p.t.q.S300 is a safe filler for forehead augmentation

Key Message



Dermal Integration-Temple



Novel technique of filler injection in the 
temple area using the vein detection device

Lee W, Oh W, Ko HS, Lee SY, Kim KW, Yang EJ. Effectiveness of retrobulbar hyaluronidase injection in an
iatrogenic blindness rabbit model using hyaluronic acid filler injection. Plast Reconstr Surg. 2019;144:137–
143.



Background & Objective

• Increasing popularity of soft tissue fillers  → increasing incidence of vascular injury

• Temple area has various anatomic layers  & vascular structures→ danger zone



Background & Objective

temporal muscle (temporalis)

https://amoderm.tumblr.com/post/169633176678/fat-compartments-of-the-face-aging



Materials and Methods

Materials

Method &
Result

▪ Subject: 20 female patients (aged 31.3 (28 – 35 years) 
▪ HA filler: e.p.t.q. S100 (JETEMA Co., Ltd.)
▪ Single practitioner, private clinic
▪ Glasses with an attached real-time vein detecting viewer 

▪ HA was injected to superficial temporal subcutaneous layer (less veins)
▪ Wearing glasses with an attached real-time vein detecting viewer (using near-

infrared optical system), the probe could find superficial veins. 
▪ Avoiding the vessel, hyaluronic acid, e.p.t.q.S100 was injected perpendicular to the 

skin. 
▪ Each patient received 0.3-1 cc of hyaluronic acid filler into the superficial 

subcutaneous layer at the temple area each side (total 0.6-2cc) 
▪ None of the patients showed adverse vascular event (any bleeding by venipuncture 

during the injection, intravascular injection and bruising, or hematoma after injection



2. Superficial subcutaneous layer

3. Between the superficial temporal fascia 
and deep temporal fascia

1. Above the periosteum of the temporal bone 

Fillers can be injected into…



1. Above the periosteum of the temporal bone 

Pterion: a “H-shaped’ junction between temporal, 
Parietal, frontal, and sphenoid bones. The thinnest 
Part of the skull. → intracranial penetration??

Fillers can be injected into…



1. Above the periosteum of the temporal bone 

Conclusion: 
“There is a risk for intracranial penetration performing 
the deep temple injection technique with direct pressure 
on the bone. “

Fillers can be injected into…

Philipp-Dormston, Wolfgang G., et al. "Intracranial Penetration During Temporal Soft Tissue Filler Injection—Is It Possible?." Dermatologic Surgery 44.1 (2018): 84-91.



2. Superficial subcutaneous layer

Fillers can be injected into…

Safest layer is…

Sentinel vein and superficial temporal vein, 
Easily noticeable using near infrared vein detector



• Temple area has various anatomic layers → “Danger Zone”

• Superficial subcutaneous layer is a safe layer for temple augmentation using vein detector. 

• E.p.t.q.S100 is a safe and effective filler for temple augmentation. 

Key Message



Soft Tissue Filler Properties Can be Altered by a 
Small-Diameter Needle

Lee, W., Oh, W., Moon, H. J., Koh, I. S., & Yang, E. J. (2019). Soft Tissue Filler Properties Can Be Altered by a Small-Diameter Needle. Dermatologic surgery: official publication for American 
Society for Dermatologic Surgery [et al.].



Background and Materials

Background
▪ Small bore needles reduce the complications of soft-tissue filler injection
Most soft tissue filler particles are larger than the inner diameter of the needle
→ physical and rheological properties of HA particles change as the gel passes through the needle. 

Materials
▪ Subject: 2 monophasic fillers (e.p.t.q.S500, Chaeum Style No.3), 2 biphasic fillers (Cutegel Max, Neobelle

Edge)
▪ Particle sizes were evaluated using laser scattering particle size distribution analyzer. 
▪ Rheological characterization was performed using an automated controlled stress rheometer
▪ 30G needle was used



Result (Particle Size and Microscopic findings)

Particle size

• e.p.t.q. S500 exhibited a change of less than 9.8% after passage through the 30G needle. 

• Chaeum Style No.3 decreased 24.5%,  Cutegel Max  58.8%, Neobelle Edge  49.4%. 

→ Effect of passing through a needle on particle sizes was stronger in biphasic fillers. 

Microscopic findings

<Monophasic Filler>
Slight difference before and after passing through 30G needle
A: original product B: After passing 30G needle

<Biphasic Filler> large difference before and after passing through 30G needle
A: original product B: After passing 30G needle



Result (rheological test)

Rheological test result

Rheology before passing through a 30G needle Rheology after passing through a 30G needle

Filler G’ (Pa) G’’ (Pa) Complex viscosity (Pa·s) G’ (Pa) G’’ (Pa) Complex viscosity (Pa·s)

e.p.t.q.S500 282.02 48.03 455.33 291.18 46.47 467.29

Chaeum Style No.3 250.99 29.98 402.31 262.38 34.47 421.18

Cutegel Max 739.86 241.16 1,240.99 623.65 274.92 1,084.74

Neobelle Edge 753.63 169.03 1,229.24 492.17 181.36 834.81

Monophasic filler showed no remarkable differences in rheological properties. 

Biphasic filler: viscoelastic properties changed more markedly, indicating intensity of filler rheological 
changes during passage through a 30G needle might be dependent on particle size. 

→ Changes in physical parameters (rheological and physical parameters) can cause deviation in clinical 
performance. But e.p.t.q. S500 showed very small change in both particle size and rheology allowing safe 
small-bore needle injection. 



Article Title Authors Summary
Journal Title/ 

Year

1

Effectiveness of retrobulbar hyaluronidase

injection in an iatrogenic blindness rabbit model

using hyaluronic acid filler injection

Won, Lee

Wook, Oh

Hyung Seok, Ko

Sang Young, Lee

Ki Wook, Kim

Eun Jung, Yang

In case of iatrogenic blindness, e.p.t.q. S100 was 

degraded by retrobulbar hyaluronidase injection and 

re-gain vision in rabbit model. 

Plastic and 

Reconstructive Surgery

/2019

2

Clinical application of a new hyaluronic acid 

filler based on its rheological properties and the 

anatomical site of injection

Won, Lee

Jeung Hyun, Yoon

Ik Soo, Koh

Wook, Oh

Ki Wook, Kim

Eun Jung, Yang

e.p.t.q. S300 has sufficient cohesiveness and elastic 

modulus for forehead augmentation when applied to 

the preperiosteal layer. 

Biomedical 

Dermatology / 2018

3
Novel technique of filler injection in the temple 

area using the vein detection device

Won, Lee

Wook, Oh

Gi Woong, Hong

Ji Soo, Kim

Eun Jung, Yang

e.p.t.q. S100 is a safe and effective choice for temple 

augmentation when injected to superficial 

subcutaneous layer using the vein detection device. 

Journal of Plastic 

Reconstructive and 

Aesthetic Surgery 

/2018

4
Practical guidelines for hyaluronic acid soft-

tissue filler use in facial rejuvenation

Won, Lee

Seung Gook, Hwang

Wook, Oh

Chang Yeol, Kim

Jin Liang, Lee

Eun Jung, Yang

Rheological properties of 41 fillers (including e.p.t.q. 

S100, 300, 500) directly linked to product performance 

were measured. Understanding the fillers’ properties 

can help physicians select the appropriate fillers for 

more predictable and sustainable results. 

Dermatologic Surgery / 

2019

5
Soft tissue filler properties can be altered by a 

small-diameter needle

Won, Lee

Wook, oh

Hyoung Jin, Moon

Ik Soo, Koh

Eun Jung, Yang

Large sized gel particles containing fillers should not 

be used with small-bore needles, given the potential 

effects on particle size and rheological equilibrium. 

e.p.t.q.S500 showed no noticeable differences in 

rheological properties and size after passage through a 

30-G needle. 

Dermatologic Surgery / 

2019


