
548 © 2023 Taiwan J Ophthalmol | Published by Wolters Kluwer - Medknow

Nonsurgical management of upper 
eyelid retraction in thyroid eye disease
Stephanie Ming Young1, Yoon‑Duck Kim2, Kyung In Woo3*

Abstract:
Upper eyelid retraction (UER) is the most common sign of thyroid eye disease (TED) and may result 
in lagophthalmos and exposure keratopathy. Measures to address UER are varied and include 
conservative treatment, surgical intervention, and injections of botulinum toxin, hyaluronic acid (HA) 
filler, and triamcinolone acetonide (TA). Our article will discuss the various nonsurgical aspects 
of managing TED‑related UER, focusing on the injections of botulinum toxin, HA filler, and TA to 
the upper eyelid, which have all been reported to be effective in improving UER in both active and 
inactive states of TED. Individual response may vary, and repeated injections may be necessary.
Keywords:
Botulinum toxin injection, filler injection, periocular steroid injection, thyroid eye disease, upper eyelid 
retraction

Introduction

Upper eyelid retraction (UER) is a 
common clinical feature of thyroid 

eye disease (TED) and has been reported 
to be observed in about 90% of patients 
with TED.[1,2] Functional problems related 
to exposure of the ocular surface may arise, 
while some patients are most bothered 
by the cosmetic problems associated with 
UER.[3,4]

Measures  to  address  UER include 
conservative treatment while waiting 
for spontaneous resolution, surgical 
intervention during the clinically inactive 
period,[5‑16] and more recently, injections of 
botulinum toxin,[16‑24] hyaluronic acid (HA) 
filler injection,[25,26] and triamcinolone 
acetonide (TA).[27‑33] While surgical treatment 
remains an effective option, outcomes may 
be unpredictable, and reoperation rates 
are high.[34] In addition, there are some 
situations where surgery is inappropriate 
or contraindicated, where temporary or 
definitive measures are desired or required 

during the active phase of the disease, or 
where patients may prefer less invasive 
options.[34]

Our article will discuss the various 
nonsurg ica l  aspec ts  o f  managing 
TED‑related UER, focusing on the injections 
of botulinum toxin, HA filler, and TA to the 
upper eyelid.

Upper Eyelid Retraction in 
Thyroid Eye Disease: Prevalence, 

Pathophysiology, and Natural 
History

Lid retraction is one of the most common 
signs of TED and a major diagnostic 
criterion for the disease.[35] It has been 
observed in more than 90% of the patients 
either unilaterally or bilaterally at some 
point during the course of the disease.[1]

Different mechanisms have been reported 
for UER due to TED. One mechanism 
is muscle hyperactivity in the active 
stage of the disease, where increased 
stimulation to the levator palpebrae 
superioris (LPS) – superior rectus muscle 
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complex and the Müller’s muscle to overcome the 
restriction of the inferior rectus muscle and to maintain 
the vertical eye alignment may lead to a UER.[36‑40] Müller’s 
muscle hyperactivity due to the sympathetic activity of 
thyroid hormones is another mechanism that leads to 
temporary lid retraction in patients with poor metabolic 
control in the early stages of the disease.[6,36] Reduced tone 
of the orbicularis oculi muscle with a reduced number of 
muscle fibers may also contribute to retraction by causing 
a relative levator muscle overaction.[41] In the inactive 
stage of TED, the fibrosis of the LPS and Müller’s muscle 
following inflammation and the formation of cicatricial 
bands between LPS and the surrounding tissues is the 
main reason for retraction named under the cicatricial or 
restrictive theory.[42] Mechanical retraction of the eyelids 
secondary to extreme proptosis has also been reported 
as a contributing factor.[43]

The natural course of UER has not been well documented. 
In general, the natural history of TED itself has been 
poorly documented, especially in patients with 
moderate‑to‑severe disease, since these patients 
require specific disease‑modifying therapies, which 
subsequently affect its outcome.[44] Much of what we 
know about the natural history of TED is based on old 
studies which mainly measured exophthalmos.[45‑50] 
The most well described course of TED is that of the 
Rundle's curve. Described by Rundle decades ago, an 
initial progressive deterioration occurs for 6‑24 months, 
reflecting the autoimmune process (dynamic active 
progressive phase), after which a plateau is reached. 
Thereafter a phase of spontaneous slow improvement 
(static phase) ensues, which may last for > 12 months 
and is characterized by regression of the inflammatory 
process and development of fibrosis.

Since Rundle’s publication more than 60 years ago, 
there has been little on the description of the course 
of UER except for a recent study by Lee et al.,[51] which 
showed that TED‑related UER spontaneously improves 
in approximately 70% of patients by 12 months and 75% 
of patients by 24 months. In addition, UER normalizes 
in approximately a third of patients by 12 months and 
half of the patients by 24 months. Certain factors such 
as the family history of TED, smoking history, gender, 
and age affect this likelihood.

Early Medical Treatment of Upper Eyelid 
Retraction in Thyroid Eye Disease

The first attempt to control UER in TED medically 
was during the 1960s, when it was demonstrated that 
topical administration of adrenergic blocking agents 
like guanethidine reduced retraction.[52] This treatment 
had limited success due to drug side effects such as 
vasodilatation, irritation, and ocular irritation and 

discomfort.[53] The drug, useful only in the mild forms of 
TED‑related UER, was poorly tolerated and is no longer 
administered.[36]

Botulinum toxin injection
Botulinum toxin A (BTA) is a potent agent used for 
chemodenervation in TED, which causes paralysis 
of the LPS by inhibiting acetylcholine release from 
the motor end plates.[24,54] BTA has many ophthalmic 
uses included in the management of idiopathic 
blepharospasm,[55] strabismus,[56] sixth nerve palsy,[57,58] 
nystagmus,[59] and entropion.[60] Temporary ptosis is 
a well‑recognized complication of strabismus and 
idiopathic blepharospasm treated with BTA injections, 
possibly by diffusion of the toxin to the levator muscle.[61] 
Botulinum toxin injections have also been injected into 
the upper lid through a percutaneous approach to lower 
the upper lid deliberately, creating a protective ptosis in 
the treatment of corneal disease.[62,63]

The use of BTA for the treatment of UER resulting 
from TED started as early as 1973 when Scott reported 
three patients with TED and UER treated with BTA, 
demonstrating good results in two cases and temporary 
benefits in the third.[64,65] Since then, BTA injection for 
weakening the LPS and inducing myogenic ptosis has 
been used as a nonsurgical approach in patients with 
UER due to TED. Ebner[18] reported the use of repeated 
single subcutaneous injection of botulinum toxin 
type A (BTTA) in six patients with dysthyroid eyelid 
retraction to induce upper lid lowering, with acceptable 
cosmetic results in five patients. Biglan[66] (two patients) 
and Ozkan et al.[20] (four patients) reported a total six of 
cases with dysthyroid UER that were treated with BTA 
injections with encouraging initial results. Injections 
were into the area of the levator complex, through 
the skin, without myographic control, as described by 
Adams et al.[63]

In contrast, Uddin and Davies[21] reported that their results 
from BTA injection using a subconjunctival approach were 
more effective than previously reported, which may be the 
result of the more accurate and reproducible placement 
of the BTA onto the levator and Muller’s muscles rather 
than of the relatively blind placement percutaneously 
into the levator region, which had been used in previous 
studies.[18,20,66] Similarly, Morgenstern et al.[19] agree that 
the transconjunctival approach to injection may allow 
for more predictable results by increasing the effect 
on Muller’s muscle and decreasing any undesirable 
weakening of the orbicularis muscle compared with a 
percutaneous approach. Another advantage with the 
transconjunctival approach purported by Uddin and 
Davies[21] is the reduced risk of motility problems in 
contrast to the percutaneous approach (Heyworth and 
Lee[67] reported persistent hypotropia when using the 
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percutaneous approach for the induction of protective 
ptosis). An explanation for the lack of superior rectus 
involvement may be that subconjunctival injections are in 
the region of the levator aponeurosis as it inserts onto the 
tarsal plate of the upper lid, which is anatomically distinct 
from the superior rectus; whereas when the percutaneous 
approach is used, the BTA is placed further back in the 
orbit where the levator muscle and superior rectus share 
a common sheath.

BTA seems to work in both the active and fibrotic phases 
of the disease. Morgenstern et al.[19] investigated the 
efficacy of BTA injection during the active inflammatory 
stage and suggested that BTA injection prevented fibrosis 
and allowed a more symmetrical and functional upper 
eyelid position without surgery. Costa et al.[23] compared 
the findings of patients in the inflammatory stage and 
those in the fibrotic stage after BTA injection, and found 
a higher average reduction of eyelid height in patients 
with fibrotic stage than in patients with a congestive 
stage at 2 weeks and 1 month after treatment. They 
also demonstrated that the BTA effect lasted longer in 
patients with fibrosis and explained it by the increased 
drug absorption due to increased vascular circulation in 
the congestive stage leading to a reduced local effect of 
BTA. Ozturk Karabulut et al.[24] included only patients 
in the fibrotic phase to avoid any misinterpretation of 
the findings related to fluctuations in eyelid position 
correlated to the disease activity and a possible 
spontaneous resolution.

Interestingly, recent studies identifying the effects 
of botulinum toxin on smooth muscle confirm that 
although botulinum toxin is more specific for cholinergic 
neuromuscular junctions found in the striated muscle, 
there is evidence to suggest a relaxing effect for smooth 
muscle.[68‑70] Therefore, the eyelid‑lowering effect may be 
primarily due to alteration in the Müller’s muscle rather 
than the levator muscle.

In summary, chemodenervation with BTA injection may 
be an alternative adjunctive therapy in the treatment of 
inflammatory and fibrotic TED‑related UER. Individual 
response to BTTA for treatment of eyelid retraction is 
variable, and side effects include temporary ptosis and 
diplopia.

Hyaluronic acid filler injection
The use of HA filler for UER has recently been 
gaining popularity.[71] HA fillers have many favorable 
characteristics that make it a popular injectable filler 
device. Its minimal immunogenicity and relative ease 
of use have helped HA become the most commonly 
used injectable filler today.[72] They have been recently 
expanded in their use from cosmetic soft tissue 
augmentation to more functional purposes, including 

the management of cicatricial ectropion, congenital 
eyelid malpositions, and paralytic lagophthalmos.[73‑76] 
In addition, a few studies have shown HA to be useful 
in ameliorating both upper and lower eyelid retraction 
due to TED and other causes.[25,26,75,77]

The effect of HA fillers on UER is likely due to the 
mechanical effect of HA, similar to how it improves lower 
scleral show and provides elevation of the lower eyelid 
by adding volume and expanding the local tissue.[77] In 
the upper lid, HA was found in a variety of anatomical 
sites in the perilevator region after subconjunctival 
injection, mostly in the preaponeurotic space.[25] In this 
position, it can change shape with the movement of the 
eyelid and may decrease friction when interacting with 
the adjacent tissues or other HA aliquots. This bursa‑like 
effect may be an important mechanism for the increased 
eyelid excursion and improved eyelid position after HA 
injection.[25]

In a study by Mancini et al.,[26] HA injection in the upper 
eyelid was found to improve asymmetry relating to 
relative UER of diverse etiology (three out of eight 
were due to TED). There was a statistically significant 
improvement in symmetry, which was sustained at 
4–8‑month follow‑up. Of note, the average amount 
injected in the eyelid was 0.2 ml (range: 0.1–0.4 ml), lower 
than Young et al.’s[71] mean amount of 0.5 ml, which the 
latter postulated may be due to thinner Caucasian eyelids 
requiring less filler weight than the heavier and thicker 
East Asian eyelid. In contrast, Kohn et al.’s[25] study on HA 
filler for TED‑related UER reported an average of 0.45 ml 
required (range: 0.2–0.7 ml), which is similar to Young 
et al.’s[71] study, suggesting that TED‑related UER may 
require more filler than UER due to other mechanisms.

Young et al.’s[71] study confirms that the effects of HA in 
the treatment of UER are most evident immediately after 
the injection, as the greatest decrease in margin reflex 
distance 1 (MRD1) and upper scleral show occurred 
in the early period after injection.[78] In Kohn et al.’s[25] 
prospective pilot study, an average MRD1 reduction of 
1 mm 1 month following HA injection was achieved, with 
the persistence of this effect for an average of 15 months. 
Compared to Kohn et al.’s[25] study, Young et al.[71] showed 
a greater mean decrease in MRD1 of approximately 2 mm 
after a single injection of HA filler.

Studies have found that the eyelid‑lowering effect 
after HA injection was sustained for many months 
after injection, even up to 78 months.[25,71] This could be 
partially explained by the fact that HA filler lasts longer 
in the periorbital region, localization of the HA gel in 
the levator aponeurosis, as well as the natural history 
of TED‑related UER, which has been shown to improve 
spontaneously with time.[44,71]
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There are several reported advantages to HA fillers: they 
allow for precise placement and control, and they are 
usually reversible with hyaluronidase.[71] They also seem 
to have a long‑lasting effect, at least in the upper lid. The 
prolonged retention beyond the manufacturer’s claim 
may be attributed to the high deformation characteristic 
of the cross‑linked HA fillers.[79] Their long‑lasting effect 
may also be the reason for the persistent lumpiness in 
the upper lid in some patients, especially noticeable on 
downgaze.[71] This relatively more common, albeit minor, 
side effect of HA filler should be explained to patients 
before injection.

Triamcinolone injection
Glucocorticosteroid therapy is a well‑established method 
for the treatment of TED due to its anti‑inflammatory 
and immunosuppressive actions.[80] Triamcinolone is 
an intermediate‑acting glucocorticoid. The addition 
of a fluorine group in the molecule increases the 
anti‑inflammatory activity, which is five times more 
potent than an equal weight of hydrocortisone. Brand 
names of triamcinolone formulations include Aristospan, 
Clinacort, Kenalog‑10, and Kenalog‑40. TA is relatively 
insoluble and slowly absorbed. Its extended duration 
of action lasts for several weeks. Previous studies on 
TA injection have shown TA injections to be effective in 
reducing UER in TED.[27‑33]

The proposed mechanisms of action of TA injection on 
TED‑related UER include anti‑inflammatory effect on the 
levator and Müller’s muscle, steroid‑induced myopathy, 
degenerative change in the levator muscle, detachment 
of the levator aponeurosis from the tarsal plate, or 
steroid‑induced atrophy of the Müller’s muscle.[81,82]

Young et al.[33] found that TA injection was effective in 
reducing eyelid retraction and inflammatory signs. The 
mean improvement in MRD1 from the initial to 1‑month 
follow‑up was 0.8 mm. This improvement was sustained 
with continued follow‑up visits with an overall mean 
improvement of 2.1 mm in MRD1 from the initial to 
final follow‑up. This is comparable with that reported 
by other studies, including Xu et al.,[28] who reported 
a mean MRD1 reduction of 2.19 mm over a follow‑up 
of 6–27 months, and Lee et al.,[29] who reported a mean 
MRD1 reduction of 0.6–1.1 mm over a mean follow‑up 
of 6 months. Some of these patients received multiple 
injections, signifying that repeated injections may be 
necessary for optimal control.

Some studies indicate that TA injection might be more 
beneficial for patients with UER in the congestive 
phase of TED.[27‑32] Lee et al.[29] found more profound 
improvement in the active group (86.3%) compared with 
the inactive patients (25%). Young et al.[33] compared the 
effect of TA injection on both active and inactive groups 

and found similar success in the reduction of eyelid 
retraction.

One of the most common complications related to TA 
injection reported is intraocular pressure (IOP) elevation, 
with the prevalence ranging from 4% to 20%, reinforcing 
the importance of IOP monitoring at initial and follow‑up 
visits for patients undergoing TA injection.[28‑33] In all 
articles, IOP normalized with antiglaucoma medication, 
although the period of medication use varied from 1 to 
12 months. No mention of permanent glaucomatous 
damage was reported in any of the studies. Other 
complications reported after TA injection are ptosis, 
menstrual cycle disturbances, and development of moon 
face, the latter both of which resolved 3–6 months after 
injection.[28,30,33]

Summary

There has been increasing use of nonsurgical methods to 
address UER, whether as an adjunct to other therapy or 
as a primary treatment to TED. These include injections 
of botulinum toxin, filler, and steroid. There are no 
studies comparing the various injection types. They all 
appear to be effective in improving UER in both active 
and inactive states of TED. Individual response may 
vary, and repeated injections may be necessary.

Data availability statement
The datasets generated during and/or analyzed during 
the current study are available from the corresponding 
author on reasonable request.

Financial support and sponsorship
Nil.

Conflicts of interest
Dr. Yoon‑Duck Kim, an editorial board member at 
Taiwan Journal of Ophthalmology, had no role in the peer 
review process of or decision to publish this article. The 
other authors declared no conflicts of interest in writing 
this paper.

References

1. Bartley GB, Fatourechi V, Kadrmas EF, Jacobsen SJ, Ilstrup DM, 
Garrity JA, et al. Clinical features of Grave’s ophthalmopathy in 
an incidence cohort. Am J Ophthalmol 1996;121:284‑90.

2. Frueh BR, Musch DC, Garber FW. Lid retraction and levator 
aponeurosis defects in Grave’s eye disease. Ophthalmic Surg 
1986;17:216‑20.

3. Terwee CB, Gerding MN, Dekker FW, Prummel MF, 
Wiersinga WM. Development of a disease specific quality of life 
questionnaire for patients with Grave’s ophthalmopathy: The 
GO‑QOL. Br J Ophthalmol 1998;82:773‑9.

4. Choi YJ, Lim HT, Lee SJ, Lee SY, Yoon JS. Assessing Grave’s 
ophthalmopathy‑specific quality of life in Korean patients. 
Eye (Lond) 2012;26:544‑51.



552 Taiwan J Ophthalmol - Volume 14, Issue 4, October-December 2024

5. Putterman AM. Surgical treatment of thyroid‑related upper eyelid 
retraction. Graded Müller’s muscle excision and levator recession. 
Ophthalmology 1981;88:507‑12.

6. Ben Simon GJ, Mansury AM, Schwarcz RM, Modjtahedi S, 
McCann JD, Goldberg RA. Transconjunctival Müller muscle 
recession with levator disinsertion for correction of eyelid 
retraction associated with thyroid‑related orbitopathy. Am J 
Ophthalmol 2005;140:94‑9.

7. Shortt AJ, Bhogal M, Rose GE, Shah‑Desai S. Stability of eyelid 
height after graded anterior‑approach lid lowering for dysthyroid 
upper lid retraction. Orbit 2011;30:280‑8.

8. McNab AA, Galbraith JE, Friebel J, Caesar R. Pre‑Whitnall 
levator recession with hang‑back sutures in Graves orbitopathy. 
Ophthalmic Plast Reconstr Surg 2004;20:301‑7.

9. Doxanas MT, Dryden RM. The use of sclera in the treatment of 
dysthyroid eyelid retraction. Ophthalmology 1981;88:887‑94.

10. Downes RN, Jordan K. The surgical management of dysthyroid 
related eyelid retraction using Mersilene mesh. Eye (Lond) 
1989;3 (Pt 4):385‑90.

11. Elner VM, Hassan AS, Frueh BR. Graded full‑thickness anterior 
blepharotomy for upper eyelid retraction. Arch Ophthalmol 
2004;122:55‑60.

12. Hintschich C,  Hari toglou C.  Ful l  thickness  eyel id 
transsection (blepharotomy) for upper eyelid lengthening in 
lid retraction associated with Grave’s disease. Br J Ophthalmol 
2005;89:413‑6.

13. Kazim M, Gold KG. A review of surgical techniques to correct 
upper eyelid retraction associated with thyroid eye disease. Curr 
Opin Ophthalmol 2011;22:391‑3.

14. Watanabe A, Shams PN, Katori N, Kinoshita S, Selva D. Turn‑over 
orbital septal flap and levator recession for upper‑eyelid retraction 
secondary to thyroid eye disease. Eye (Lond) 2013;27:1174‑9.

15. Lee J, Lee H, Park M, Baek S. Modified full thickness graded 
blepharotomy for upper eyelid retraction associated with thyroid 
eye disease in East Asians. Ann Plast Surg 2016;77:592‑6.

16. Träisk F, Tallstedt L. Thyroid associated ophthalmopathy: 
Botulinum toxin A in the treatment of upper eyelid retraction – A 
pilot study. Acta Ophthalmol Scand 2001;79:585‑8.

17. Salour H, Bagheri B, Aletaha M, Babsharif B, Kleshadi M, 
Abrishami M, et al. Transcutaneous dysport injection for treatment 
of upper eyelid retraction associated with thyroid eye disease. 
Orbit 2010;29:114‑8.

18. Ebner R. Botulinum toxin type A in upper lid retraction of Grave’s 
ophthalmopathy. J Clin Neuroophthalmol 1993;13:258‑61.

19. Morgenstern KE, Evanchan J, Foster JA, Cahill KV, Burns JA, 
Holck DE, et al. Botulinum toxin type a for dysthyroid upper 
eyelid retraction. Ophthalmic Plast Reconstr Surg 2004;20:181‑5.

20. Ozkan SB, Can D, Söylev MF, Arsan AK, Duman S. 
Chemodenervation in treatment of upper eyelid retraction. 
Ophthalmologica 1997;211:387‑90.

21. Uddin JM, Davies PD. Treatment of upper eyelid retraction 
associated with thyroid eye disease with subconjunctival 
botulinum toxin injection. Ophthalmology 2002;109:1183‑7.

22. Shih MJ, Liao SL, Lu HY. A single transcutaneous injection with 
Botox for dysthyroid lid retraction. Eye (Lond) 2004;18:466‑9.

23. Costa PG, Saraiva FP, Pereira IC, Monteiro ML, Matayoshi S. 
Comparative study of Botox injection treatment for upper eyelid 
retraction with 6‑month follow‑up in patients with thyroid 
eye disease in the congestive or fibrotic stage. Eye (Lond) 
2009;23:767‑73.

24. Ozturk Karabulut G, Fazil K, Saracoglu Yilmaz B, Ozturker C, 
Günaydın ZK, Taskapili M, et al. An algorithm for Botulinum toxin 
A injection for upper eyelid retraction associated with thyroid eye 
disease: Long‑term results. Orbit 2021;40:381‑8.

25. Kohn JC, Rootman DB, Liu W, Goh AS, Hwang CJ, Goldberg RA. 
Hyaluronic acid gel injection for upper eyelid retraction in thyroid 
eye disease: Functional and dynamic high‑resolution ultrasound 

evaluation. Ophthalmic Plast Reconstr Surg 2014;30:400‑4.
26. Mancini R, Khadavi NM, Goldberg RA. Nonsurgical management 

of upper eyelid margin asymmetry using hyaluronic acid gel filler. 
Ophthalmic Plast Reconstr Surg 2011;27:1‑3.

27. Chee E, Chee SP. Subconjunctival injection of triamcinolone in the 
treatment of lid retraction of patients with thyroid eye disease: 
A case series. Eye (Lond) 2008;22:311‑5.

28. Xu D, Liu Y, Xu H, Li H. Repeated triamcinolone acetonide 
injection in the treatment of upper‑lid retraction in patients 
with thyroid‑associated ophthalmopathy. Can J Ophthalmol 
2012;47:34‑41.

29. Lee SJ, Rim TH, Jang SY, Kim CY, Shin DY, Lee EJ, et al. 
Treatment of upper eyelid retraction related to thyroid‑associated 
ophthalmopathy using subconjunctival triamcinolone injections. 
Graefes Arch Clin Exp Ophthalmol 2013;251:261‑70.

30. Lee JM, Lee H, Park M, Baek S. Subconjunctival injection of 
triamcinolone for the treatment of upper lid retraction associated 
with thyroid eye disease. J Craniofac Surg 2012;23:1755‑8.

31. Hamed‑Azzam S, Mukari A, Feldman I, Saliba W, Jabaly‑Habib H, 
Briscoe D. Fornix triamcinolone injection for thyroid orbitopathy. 
Graefes Arch Clin Exp Ophthalmol 2015;253:811‑6.

32. Joos ZP, Sullivan TJ. Peri‑levator palpebrae superioris 
triamcinolone injection for the treatment of thyroid eye 
disease‑associated upper eyelid retraction. Clin Exp Ophthalmol 
2017;45:651‑2.

33. Young SM, Kim YD, Lang SS, Woo KI. Transconjunctival 
triamcinolone injection for upper lid retraction in thyroid eye 
disease‑a new injection method. Ophthalmic Plast Reconstr Surg 
2018;34:587‑93.

34. Golan S, Rootman DB, Goldberg RA. The success rate of TED 
upper eyelid retraction reoperations. Orbit 2016;35:335‑8.

35. Bartley GB, Gorman CA. Diagnostic criteria for Grave’s 
ophthalmopathy. Am J Ophthalmol 1995;119:792‑5.

36. Cruz AA, Ribeiro SF, Garcia DM, Akaishi PM, Pinto CT. Graves 
upper eyelid retraction. Surv Ophthalmol 2013;58:63‑76.

37. Small RG. Enlargement of levator palpebrae superioris muscle 
fibers in Grave’s ophthalmopathy. Ophthalmology 1989;96:424‑30.

38. Wesley RE, Bond JB. Upper eyelid retraction from inferior 
rectus restriction in dysthyroid orbit disease. Ann Ophthalmol 
1987;19:34‑6, 40.

39. Hamed LM, Lessner AM. Fixation duress in the pathogenesis 
of upper eyelid retraction in thyroid orbitopathy. A prospective 
study. Ophthalmology 1994;101:1608‑13.

40. Shih MJ, Liao SL, Kuo KT, Smith TJ, Chuang LM. Molecular 
pathology of Muller’s muscle in Graves’ ophthalmopathy. J Clin 
Endocrinol Metab 2006;91:1159‑67.

41. Harrison AR, McLoon LK. Effect of hyperthyroidism on the 
orbicularis oculi muscle in rabbits. Ophthalmic Plast Reconstr 
Surg 2002;18:289‑94.

42. Cockerham KP, Hidayat AA, Brown HG, Cockerham GC, 
Graner SR. Clinicopathologic evaluation of the Mueller muscle in 
thyroid‑associated orbitopathy. Ophthalmic Plast Reconstr Surg 
2002;18:11‑7.

43. Smith B, Lisman RD. Cosmetic correction of eyelid deformities 
associated with exophthalmos. Clin Plast Surg 1981;8:777‑92.

44. Anagnostis P, Boboridis K, Adamidou F, Kita M. Natural course 
of mild Grave’s orbitopathy: Is it a chronic remitting or a transient 
disease? J Endocrinol Invest 2017;40:257‑61.

45. Piantanida E, Tanda ML, Lai A, Sassi L, Bartalena L. Prevalence 
and natural history of Grave’s orbitopathy in the XXI century. 
J Endocrinol Invest 2013;36:444‑9.

46. Hales IB, Rundle FF. Ocular changes in Grave’s disease. 
A long‑term follow‑up study. Q J Med 1960;29:113‑26.

47. Hamilton HE, Schultz RO, DE Gowin EL. The endocrine 
eye lesion in hyperthyroidism. Its incidence and course in 
165 patients treated for thyrotoxicosis with iodine. Arch Intern 



Taiwan J Ophthalmol - Volume 14, Issue 4, October-December 2024 553

Med 1960;105:675‑85.
48. Aranow H Jr., Day RM. Management of thyrotoxicosis in patients 

with ophthalmopathy: Antithyroid regimen determined primarily 
by ocular manifestations. J Clin Endocrinol Metab 1965;25:1‑10.

49. Solem JH, Segaard E, Ytteborg J. The course of endocrine 
ophthalmopathy during antithyroid therapy in a prospective 
study. Acta Med Scand 1979;205:111‑4.

50. Streeten DH, Anderson GH Jr., Reed GF, Woo P. Prevalence, 
natural history and surgical treatment of exophthalmos. Clin 
Endocrinol (Oxf) 1987;27:125‑33.

51. Lee DC, Young SM, Kim YD, Woo KI. Course of upper eyelid 
retraction in thyroid eye disease. Br J Ophthalmol 2020;104:254‑9.

52. Gay AJ, Wolkstein MA. Topical guanethidine therapy for 
endocrine lid retraction. Arch Ophthalmol 1966;76:364‑7.

53. Cant JS, Lewis DR. Unwanted pharmacological effects of local 
guanethidine in the treatment of dysthyroid upper lid retraction. 
Br J Ophthalmol 1969;53:239‑45.

54. Melling J, Hambleton P, Shone CC. Clostridium botulinum toxins: 
Nature and preparation for clinical use. Eye (Lond) 1988;2 (Pt 
1):16‑23.

55. Elston JS. The management of blepharospasm and hemifacial 
spasm. J Neurol 1992;239:5‑8.

56. Lee J, Elston J, Vickers S, Powell C, Ketley J, Hogg C. Botulinum 
toxin therapy for squint. Eye (Lond) 1988;2 (Pt 1):24‑8.

57. Lee J, Harris S, Cohen J, Cooper K, MacEwen C, Jones S. Results of 
a prospective randomized trial of botulinum toxin therapy in acute 
unilateral sixth nerve palsy. J Pediatr Ophthalmol Strabismus 
1994;31:283‑6.

58. Riordan‑Eva P, Lee JP. Management of VIth nerve palsy‑‑avoiding 
unnecessary surgery. Eye (Lond) 1992;6 (Pt 4):386‑90.

59. Repka MX, Savino PJ, Reinecke RD. Treatment of acquired 
nystagmus with botulinum neurotoxin A. Arch Ophthalmol 
1994;112:1320‑4.

60. Steel DH, Hoh HB, Harrad RA, Collins CR. Botulinum toxin for the 
temporary treatment of involutional lower lid entropion: A clinical 
and morphological study. Eye (Lond) 1997;11 (Pt 4):472‑5.

61. Burns CL, Gammon JA, Gemmill MC. Ptosis associated with 
botulinum toxin treatment of strabismus and blepharospasm. 
Ophthalmology 1986;93:1621‑7.

62. Kirkness CM, Adams GG, Dilly PN, Lee JP. Botulinum toxin 
A‑induced protective ptosis in corneal disease. Ophthalmology 
1988;95:473‑80.

63. Adams GG, Kirkness CM, Lee JP. Botulinum toxin A induced 
protective ptosis. Eye (Lond) 1987;1 (Pt 5):603‑8.

64. Scott AB, Rosenbaum A, Collins CC. Pharmacologic weakening 
of extraocular muscles. Invest Ophthalmol 1973;12:924‑7.

65. Scott AB. Injection treatment of endocrine orbital myopathy. Doc 
Ophthalmol 1984;58:141‑5.

66. Biglan AW. Control of eyelid retraction associated with Grave’s 
disease with botulinum A toxin. Ophthalmic Surg 1994;25:186‑8.

67. Heyworth PL, Lee JP. Persisting hypotropias following protective 
ptosis induced by botulinum neurotoxin. Eye (Lond) 1994;8 (Pt 
5):511‑5.

68. Mandal A, Robinson RJ. Indications and efficacy of botulinum 
toxin in disorders of the gastrointestinal tract. Eur J Gastroenterol 
Hepatol 2001;13:603‑9.

69. da Silveira EB, Rogers AI. Treatment of achalasia with botulinum 
A toxin. Am J Ther 2002;9:157‑61.

70. Messineo A, Codrich D, Monai M, Martellossi S, Ventura A. The 
treatment of internal anal sphincter achalasia with botulinum 
toxin. Pediatr Surg Int 2001;17:521‑3.

71. Young SM, Kim JH, Kim YD, Karnsiritanont V, Lang SS, Woo KI. 
Hyaluronic acid gel injection for dysthyroid upper eyelid 
retraction in Asian patients. Orbit 2022;9:1‑8.

72. Kim JE, Sykes JM. Hyaluronic acid fillers: History and overview. 
Facial Plast Surg 2011;27:523‑8.

73. Fezza JP. Nonsurgical treatment of cicatricial ectropion with 
hyaluronic acid filler. Plast Reconstr Surg 2008;121:1009‑14.

74. Goldberg RA, Fiaschetti D. Filling the periorbital hollows 
with hyaluronic acid gel: Initial experience with 244 injections. 
Ophthalmic Plast Reconstr Surg 2006;22:335‑41.

75. Mancini R, Taban M, Lowinger A, Nakra T, Tsirbas A, Douglas RS, 
et al. Use of hyaluronic Acid gel in the management of paralytic 
lagophthalmos: the hyaluronic Acid gel “gold weight”. Ophthal 
Plast Reconstr Surg 2009;25:23‑6.

76. Taban M, Mancini R, Nakra T, Velez FG, Ela‑Dalman N, Tsirbas A, 
et al. Nonsurgical management of congenital eyelid malpositions 
using hyaluronic Acid gel. Ophthalmic Plast Reconstr Surg 
2009;25:259‑63.

77. Bravo BS, Totti J, Gelpi BE, Bianco de Souza S, Bravo LG. Use 
of hyaluronic acid fillers to correct scleral show: A review of 
technique. J Clin Aesthet Dermatol 2018;11:38‑40.

78. Grisolia AB, Couso RC, Matayoshi S, Douglas RS, Briceño CA. 
Non‑surgical treatment for eyelid retraction in thyroid eye 
disease (TED). Br J Ophthalmol 2017.

79. Dayan SH, Arkins JP, Somenek M. Restylane persisting in lower 
eyelids for 5 years. J Cosmet Dermatol 2012;11:237‑8.

80. Bartalena L, Baldeschi L, Boboridis K, Eckstein A, Kahaly GJ, 
Marcocci C, et al. The 2016 European Thyroid Association/
European Group on Grave’s orbitopathy guidelines for the 
management of Grave’s Orbitopathy. Eur Thyroid J 2016;5:9‑26.

81. Renfro L, Snow JS. Ocular effects of topical and systemic steroids. 
Dermatol Clin 1992;10:505‑12.

82. Song A, Carter KD, Nerad JA, Boldt C, Folk J. Steroid‑induced 
ptosis: Case studies and histopathologic analysis. Eye (Lond) 
2008;22:491‑5.


