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Exophthalmos and eyelid retraction are typical signs 
of thyroid eye disease (TED) caused by an increas-
ing volume of orbital tissue. The approach of surgi-

cal treatment for TED should be planned in staged and 
sequential operations of orbital decompression, extra-
ocular muscle surgery, and blepharoplasty.1–4 In general, 
blepharoplasty for TED is indicated for the purpose of 
improving upper and lower eyelid retraction caused by 
exophthalmos. Few reports have described how to improve 
exophthalmos and morphology of the eyelids aestheti-
cally.3–5 Both aponeurotic blepharoptosis and aging lower 

eyelid are common conditions requiring plastic surgeries 
and could be complicated with other disease conditions 
such as TED. Meanwhile, there is no established treatment 
strategy for the combined morbidities.

We report a case with bilateral asymmetric aponeurosis 
blepharoptosis complicated with TED, in which the patient 
underwent a staged strategic surgery to achieve aesthetic 
improvement. This is the first report of planned and staged 
treatment of the contradictory pathophysiologies of aging 
changes of upper and lower eyelids associated with TED.

CASE PRESENTATION
A 59-year-old woman suffered exophthalmos and 

blepharoptosis (Figure 1A). She was experiencing Graves’ 
disease and had started medical treatment six years before 
the consultation. She had undergone topical steroid injec-
tion for exophthalmos in another hospital, which, unfor-
tunately, did not improve her exophthalmos. The aging 
change and ptosis of the eyelid had gradually become her 
concern.
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Summary: Blepharoplasty for thyroid eye disease (TED) has been indicated for the 
purpose of improving upper and lower eyelid retraction caused by exophthalmos. 
Both aponeurotic blepharoptosis and aging lower eyelid are common conditions 
that require plastic surgeries and could be complicated with other disease condi-
tions, such as TED. This is the first report of planned and staged treatment of 
the contradictory pathophysiologies of aging changes of upper and lower eyelids 
associated with TED. A 59-year-old woman suffered complicated bilateral asym-
metric aponeurosis blepharoptosis of the lower and upper eyelids, caused by both 
advanced aging and TED. To achieve aesthetic improvement, three-stage surgical 
treatments were planned, as follows: (1) Orbital decompression for exophthalmos; 
(2) Extraocular muscle surgery, if necessary; (3) Blepharoplasty for functional and 
aesthetic abnormalities due to loosening of the upper and lower eyelids. After 
medial and lateral orbital floors were opened bilaterally, the patient did not need 
extraocular surgery. As the final step, levator aponeurosis advancement procedure 
was performed in the upper eyelids for bilateral asymmetrical aponeurotic blepha-
roptosis, and transitional lower blepharoplasty using a skin-muscle flap technique 
via a sub-ciliary incision was performed in the lower eyelids for age-related loosen-
ing. The typical face displayed by Graves’ disease disappeared, and the symptoms 
associated with loosening of the upper and lower eyelids improved substantially. 
Improvement of exophthalmos by orbital decompression revealed the severity of 
the blepharoptosis and the aging change of lower eyelid. Step-by-step planning 
from decompression surgery to upper and lower blepharoplasty could lead to suf-
ficient improvement in the facial appearance in TED.(Plast Reconstr Surg Glob Open 
2021;9:e3706; doi: 10.1097/GOX.0000000000003706; Published online 21 July 2021.)
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The patient’s preoperative assessment revealed the 
following: the degree of exophthalmos was 22 mm in the 
right eye, 23 mm in the left eye, margin reflex distance 

(MRD)-1 was 2.2 mm in the right eye, 1.7 mm in the left 
eye, palpebral fissure height was 9.9 mm in the right eye, 
and 9.2 mm in the left eye (Table 1). Exophthalmos was 
confirmed, with lower eyelid retraction and blepharopto-
sis in both sides of the eyes. The value of thyroid hormone 
and TSH were within normal ranges (FT3; 2.44 pg/ml, 
FT4; 0.99 ng/dl, TSH; 1.03 μIU/ml). Head plain com-
puterized tomography (CT) scan showed exophthalmos, 
which is the bulging of the eye out of the orbit anteriorly, 
accompanied by an increase of the orbital tissue on both 
sides, indicating both eye orbit and extraocular muscles 
sustained connective tissue deposition. Thus, the patient 
was diagnosed as having bilateral aponeurosis blepharop-
tosis, complicated with TED in the stable stage.

We planned three phases of the surgical strategy for 
this patient’s case. First of all, orbital decompression for 
exophthalmos was scheduled. Secondly, if strabismus, dip-
lopia, or eye movement disorders occurred after the first 
operation, extraocular muscle surgery would be sched-
uled. As the final phase, blepharoplasty for functional and 
aesthetic abnormalities due to loosening of the upper and 
lower eyelids would be scheduled.

Orbital decompression surgery was performed via a 
coronal incision. Medial and lateral orbital floors were 
opened bilaterally. A small amount of orbital fat was 
removed to adjust for lateral differences in exophthalmos.

Six months after the orbital decompression, the degree 
of exophthalmos had reduced to 15 mm in the right eye 
and 14 mm in the left eye. Because diplopia, strabismus, or 
eye movement disorders were not observed after the first 
operation, extraocular muscle surgery was not indicated as 
the second step. The MRD-1 in the right eye was 2.5 mm, 
left was 0.6 mm, and palpebral fissure height in the right 
eye was 10.2 mm, left was 5.5 mm (Table 1). The patient 
was diagnosed with left aponeurotic ptosis and right com-
pensatory over eye-opening, which was explained by the 
Hering law. In addition, as a result of improved exophthal-
mos, aging changes in the lower eyelids due to loosening 
of the septum were observed (Fig. 1B). Accordingly, as the 
final phase of eyelid surgery, levator aponeurosis advance-
ment procedure was performed in the upper eyelids for 
bilateral asymmetrical aponeurotic blepharoptosis, and 
transitional lower blepharoplasty using a skin-muscle flap 
technique via a sub-ciliary incision was performed in the 
lower eyelids for age-related loosening.6

The follow-up assessment at six months postopera-
tive was as follows: MRD-1 in the right was 2.0 mm, left 
was 2.2 mm, the palpebral fissure height in the right eye 

Fig. 1. A 59-year-old woman with exophthalmos and bilateral asym-
metric aponeurotic blepharoptosis. A, Preoperative view. At the first 
visit, the facial blepharoptosis was masked by exophthalmos, mak-
ing it difficult to determine the degree of ptosis. B, 3 months after 
the orbital decompression surgery, displaying remarkable improve-
ment. At this stage, the severity of blepharoptosis and age-related 
changes in the lower eyelids became apparent. C, 6 months after 
upper and lower eyelid surgeries, showing no disease symptoms 
and without complications.

Table 1. Perioperative Changes in the Severity of the Disease

 Preoperative
6 Months after
First Operation

6 Months after
Second Operation

Exophthalmos (mm)    
  Right 22 15 15
  Left 23 14 14
MRD-1 (mm)    
  Right 2.2 2.5 2.2
  Left 1.7 0.6 2.0
Palpebral fissure height (mm)    
  Right 9.9 10.2 10.3
  Left 9.2 5.5 10.5
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was 10.3 mm, left was 10.5 mm (Table 1). The facial fea-
tures of the Graves’ disease disappeared, and the symp-
toms caused by loosening of the upper and lower eyelids 
had also disappeared. (See figure 1, Supplemental Digital 
Content 1, which shows computerized tomography images 
and photographs before and after surgeries. http://links.
lww.com/PRSGO/B715.)

DISCUSSION
Thyroid ophthalmopathy involves a variety of func-

tional and cosmetic conditions; hence, treatment 
decisions are complex and must consider a variety of 
factors.1,7,8 We performed staged surgeries for a case 
with TED, accompanied with bilateral asymmetrical apo-
neurotic blepharoptosis and age-related changes in the 
lower eyelids. In this case, two contradicting pathological 
conditions in the anatomy of the eyelid (upper and lower 
eyelid retraction due to TED, and loosening of eyelid tis-
sue associated with degenerative change) were present at 
the same time. These two opposing conditions masked 
the symptoms of each other, and thus, were challenging 
to assess the disease severity. (See figure 2, Supplemental 
Digital Content 2, which shows a schematic of morpho-
logical changes of the upper and lower eyelids in TED 
and aponeurotic ptosis. (a) Age-related loosening of the 
upper and lower eyelid. (b) Exophthalmos and retrac-
tion of the upper and lower eyelids caused by TED. (c) 
When the conditions are combined, their symptoms are 
masked, and accurate assessment is difficult. http://
links.lww.com/PRSGO/B716.) We first treated exoph-
thalmos, and then, eyelid retraction by orbital decom-
pression revealed the severity of the blepharoptosis. The 
blepharoplasty performed as the final surgery enabled 
the success of the aesthetically appealing appearance of 
the eyelids.

One of the reasons for the recommendation of three-
step surgeries for TED is that the results of orbital decom-
pression influenced the tension on the extraocular muscle, 
levator palpebrae muscle, and muller muscle. It has been 
reported that eye-opening is controlled by the cranial 
nucleus, which is stimulated through the mechanical recep-
tor of the muller muscle.9 Based on this system, we specu-
lated that the change of muller muscle position associated 
with orbital decompression would also affect the stimulation 
of eye-opening. Additionally, eye drooping of the unilateral 
side influences the degree of contralateral eyelid opening, 
as explained by the Hering law.10 Therefore, it is reasonable 
to perform surgery first for physical exophthalmos and to 
adjust the muscle tone, followed by blepharoplasty with a 
functional physiologic adjustment.

This report has only one case; therefore, the accumula-
tion and discussion outcomes of other cases, based on the 
same concept, would be necessary in the future.

CONCLUSIONS
In a patient with TED, it was possible to set a treatment 

goal to improve the appearance of the eyelids aestheti-
cally by a staged surgical plan. Improvement of exophthal-
mos by orbital decompression revealed the severity of the 
blepharoptosis and the aging changes in the lower eye-
lids. Step-by-step planning from decompression surgery to 
upper and lower blepharoplasty could lead to a favorable 
result in the facial appearance of TED.
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