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Effect of Ultrasound-guided Hyaluronic Acid Filler Injection
in Anophthalmic Enophthalmos Syndrome
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Purpose: To evaluate the outcomes of ultrasound-guided hyaluronic acid filler injection in anophthalmic enophthalmos syn-
drome patients.

Methods: We retrospectively reviewed the clinical records of 14 patients who were diagnosed with anophthalmic enophthalmos
syndrome and treated with ultrasound-guided hyaluronic acid filler injection from October 2011 to September 2017. Filler was in-
jected transcutaneous in the retrobulbar area or eyelid under ultrasound guidance and improvement of superior deep sulcus and
patient satisfaction after three months of injection were evaluated.

Results: The mean number of injections was 1.2 + 0.4, and 1.14 + 0.30 mL of hyaluronic acid filler was used for each injection.
There was a significant decrease in mean superior deep sulcus grade from 3.06 + 0.90 before injection to 0.20 + 0.56 after
injection. Patient satisfaction was higher in the severe superior deep sulcus before injection group who showed greater superior
deep sulcus improvement.

Conclusions: Hyaluronic acid filler injections for patients with anophthalmic enophthalmos syndrome were easy to perform in the
outpatient department and showed excellent outcomes. The more severe the enophthalmos, the higher the satisfaction after in-
jection, which showed that hyaluronic acid filler injection was an effective treatment for patients with severe enophthalmos
syndrome.
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Figure 1. The grade of superior deep sulcus. (A) Superior deep sulcus is barely perceptible only medial side of left upper eyelid (grade
1). (B) Superior deep sulcus is mild but easily detected only medial side of left upper eyelid (grade 2). (C) Moderate superior deep sulcus
is observed in the medial and central of left upper eyelid (grade 3). (D) Severe superior deep sulcus is observed in the medial to lateral
of left upper eyelid (grade 4).
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Figure 2. Ultrasound monitoring in case (transverse views, lower eyelid). After filler injection, a hypoechoic filler deposit is ob-
served in retrobulbar space (*) (A, B).
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Table 1. Baseline characteristics of subjects g oA ARt 95 & 5 WA USEE ofg Hgtst
Value A ot ual s A e AeAENY et &
Age (years) B9+ 1238 % WEE, 294 F 4e YEABnY 45 Holoh &
Gender (male/female) > F UEze) AneHAS 27 Bajsiglc
Duration of prosthesis use (years) 6.5+73 _ oo N ) -
Follow up (months) 16.1 + 20.6 e FU&2 1359 SAIWY)e] 2Js) e]ejofA] o]Fo]
Previous surgical procedure Hom, 3|dFE2A F(Butyris, Dong-A ST, Seoul, Korea)
Cosceration e 7b AR Bell | mL §3o) ARAG) slrEA
Enucleation 7 (50) . } L _ . . -
Injection site 7k YA s FHE 5 79 Aloll= 224014 &+
Retrobulbar 7(50) ApFEE ol &3k, ok 9l Alol 30701%] FAbu}
Upper lid 700 52 olgato] FRU4S AFlATE FARRSIE w2
Superior deep sulcus grade 32+09 o o R .
Filler volume (mL) 1.14 + 0.30 o2 uHE AYPsPal, dIFLE A% F 23RSt
Number of injection 1.2+04 of FU&SL APtk 2Lulswo] AMREH 7]7]= CX
History of implant .eXChange 6@3) 50 POC Ultrasound, Diagnostic devices (Philips, Amsterdam,
Other Tx. of superior deep sulcus 10 (71)

Netherlands)©| 131, 15-7 MHz2] A& vjg g-ZAKlinear
Values are presented as mean + standard deviation or number (%). ) 194aL, 22} 3 e w H
Tx. = treatment. array transducer probe)E ©]-83}% tHFig. 2).

Table 2. Raw data of patients treated with ultrasound guided filler injection in anophthalmic enophthalmos syndrome

Hx. Of . Sulcus Sulcus
. Sex/  Hx. . Volume Injection . . s
Patient implant , . . grade grade  Satisfaction Complication Other treatment
age eye injected site
exchange pre-filler post-filler
1 F/55 Ev/OS No 1 RB 4 0 4 Levator resection
2 F/27 En/OS Yes 1 RB 2 0 2 Lid edema, LCT sling
Tyndall Ph.
3 M/44 Ev/OD No 1 UL 3 0 3
4 F/68 En/OS Yes 1 RB 4 0 4 Levator resection
5 M/55 Ev/OS No RB 4 0 4 Bruise Levator resection,
surederm graft
6 F/44 En/OD No 1 RB 2 1 1
7 M/26 Ev/OD Yes 1 UL 2 0 2
8 F/68 Ev/OD No 2 UL 4 2 2 Lid edema Levator resection
9 F/49 En/OS No 1 UL 3 0 3 Fornix reconstruction
10 F/50 Ev/OS Yes 1 UL 4 0 4 Lid edema
11 M/52 Ev/OS No 1 UL 4 0 4 Bruise Levator resection
12 M/59 En/OS No 2 UL 1 0 1 Levator resection,
LCT sling
13 F/39 En/OS No 1 RB 2 0 2 LCT sling
14 F/60 En/OS Yes 1 RB 4 0 4 Levator resection

Hx. = history; F = female; Ev = evisceration; OS = left eye; RB = retrobulbar; En = enucleation; Ph. = phenomenon; LCT sling= lateral
canthal tendon sling; M = male; OD = right eye; UL = upper lid.
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Figure 3. Preoperative and postoperative photograph of patients. (A) Patient 3 demonstrated anopthalmic enophthalmos, superior
deep sulcus grade 3 (OD); (B) same patient one month after received upperlid filler injection (OD). (C) Patient 14 presented mild
enophthlmos and significant sulcus deformity (OD). (D) one month after retrobulbar injection, sulcus deformity improved. (E, F)
Patient 6 with severe enophthalmos and superior deep sulcus grade 4 (OS) was corrected after retrobulbar injection of 2 syringes of

injectable hyaluronic acid. OD = right eye; OS = left eye.
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Figure 4. Spearman correlation scatter plot of sulcus grade and
satisfaction. (A) Positive correlation between pre-filler sulcus
grade and patient satisfaction r = 0.548, p= 0.034. (B) Positive
correlation between deffernces in sulcus grade pre-post filler
and patient satisfaction r = 0.560, p= 0.030. p-values were
calculated by Spearman correlation test.
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Figure 5. A case of tyndall phenomenon. Patient 2 presents with tyndall phenomenon and upper lid swelling 2 weeks after retro-
bulbar filler injection on her left eye (A). She received 15 international unit of hyaluronidase. After 1 week of hyaluronidase in-
jection, tyndall phenomenon and upperlid swelling was completely resolved (B).
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