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  FUNDAMENTALS IN FIVE

MANAGING THYROID EYE DISEASE

T  hyroid eye disease (TED) is the 
most common and disfiguring 
orbital disease in adults. This dif-
ficult condition is characterized 
by autoimmune-mediated 

inflammation of the orbital soft tis-
sues, extraocular muscles, and eyelids. 
The majority of patients with TED 
have autoimmune hyperthyroidism 
(Graves disease), but, rarely, patients 
can have hypothyroidism or normal 
thyroid function.1-4 

Classically, TED progresses in a 
standard fashion, with initial signs and 
symptoms rapidly progressing to a 
maximal severity (active phase), which 
then abates to a plateau, improving 
only slightly from the peak severity 
(quiescent phase). TED has vision-
threatening consequences, but it also 
causes significant physical deforma-
tion, reduces quality of life, and has a 
far-reaching societal impact.1,3,4 

Expansion of orbital soft tis-
sues, including fat and extraocular 
muscles, induces proptosis, which 

can be uni- or bilateral. Orbital 
discomfort, headaches, and periocular 
deformity are common, and inflam-
mation can occasionally induce optic 
neuropathy. Extraocular muscle 
involvement can cause noncomitant 
strabismus and primary or gaze-
evoked diplopia. Eyelid retraction 
commonly causes lagophthalmos and 
exposure keratopathy (Figures 1–4).1-8

Medical therapy for the active phase 
of TED is a dynamic area of research. 
Current therapies rely on steroids and 
radiation, which have safety concerns 
and limited efficacy. Physicians and 
scientists have attempted to devise 
targeted therapies that lessen overall 
disease burden and potentially reduce 
the need for surgical intervention. A 
recent prospective, randomized, con-
trolled trial investigated a novel immu-
notherapy targeting the insulin-like 
growth factor-1 receptor (IGF-1R) as a 
treatment for moderate active TED.1 

In that trial, teprotumumab 
(Horizon Pharma USA/Genmab/

Roche), a human monoclonal anti-
body inhibitor of IGF-1R, was more 
effective than placebo in reducing 
inflammation and patient scores on a 
clinical activity scale.

Surgery can be considered in the 
disease’s active phase to prevent per-
manent vision loss, but it is primar-
ily performed only once the disease 
stabilizes. Customized surgical inter-
vention and surgical techniques are 
being studied to provide individual-
ized improvement in patient orbital 
comfort, eyelid function, and appear-
ance.9,10 This article presents five fun-
damentals of TED and its treatment.

FUNDAMENTAL

1
THYROID EYE DISEASE 
IS COMMONLY 
MISDIAGNOSED
TED is commonly 

misdiagnosed, not only because 
of the heterogeneity of presenting 
symptoms and signs, but also because 
the thyroid gland symptoms and 
ocular symptoms can occur at 
different times. Early in the active 
phase, symptoms are commonly 
blamed on dry eye disease, 
conjunctivitis, or allergic eye disease. 
In the later stages, patients can be 
diagnosed with orbital cellulitis, 
myositis, and even sinusitis. Active 
phase findings occur rapidly and 
provide the best options for medical 
therapy in the disease process.

FUNDAMENTAL

2
 THE ACTIVE PHASE OF 
THYROID EYE DISEASE 
PROVIDES A NARROW 
WINDOW

In most patients, the chang-
ing phase of TED lasts between 

Timely diagnosis is key to controlling this autoimmune condition.
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  Thyroid eye disease is commonly misdiagnosed; delayed diagnosis can 
complicate management. 

s

  Supplements and medical therapy may reduce disease burden and 
improve outcomes. A novel drug with a new molecular target has shown 
promise in a clinical trial. 

s

  In severe cases, surgery may be required to improve orbital and ocular 
function.
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6 and 18 months. Because of delayed diagnoses and a lack 
of specialists comfortable with treating TED, patients com-
monly miss the window when medical management of 
the disease is most effective. Current medical options for 
patients in the active phase of TED may lessen the overall 
disease burden and limit some patients’ severe disfigure-
ment, vision loss, or need for surgical intervention.

FUNDAMENTAL

3
 SELENIUM SUPPLEMENTATION MAY LESSEN 
THE DISEASE BURDEN

Selenium is a trace mineral that func-
tions as an antioxidant, and some serum selenoproteins 
are known to be lower in patients with autoimmune 
thyroid disease. Low doses of selenium can be found in 
some nuts, tuna, and in some oral vitamin supplements. 
Supplementation of selenium is commonly employed in 
the treatment of autoimmune thyroid disease, but it has 
been evaluated in TED only recently. Studies have shown 
lessened disease activity and improved quality of life in 
patients in the active phases of TED.11 

FUNDAMENTAL

4
 TARGETED THERAPY HAS BEEN SHOWN TO 
IMPROVE ACTIVE-PHASE DISEASE

Medical therapy for active-phase TED 
remains the most highly researched area. Although cortico-
steroids and radiation can provide effective blanket treat-
ment for the inflammation, they commonly cause adverse 
reactions. Therapy that targets ocular and orbital inflam-
mation may allow more effective treatment with fewer 
adverse events. 

In TED, the thyrotropin receptor is a known stimula-
tory target for pathogenic autoimmune antibodies within 
the ocular and orbital tissues. There is a known regula-
tory relationship between IGF-1R and the thyrotropin 
receptor within orbital fibroblasts. In vitro studies have 
shown that inhibitory IGF-1R antibodies decreased the 
stimulatory role of pathogenic thyroid autoantibodies. 
Teprotumumab recently received breakthrough therapy 
designation from the US FDA for the treatment of 
moderate to severe TED. 

STUDY IN SECONDS
Teprotumumab for Thyroid-Associated Ophthalmopathy

Objective: Evaluated the clinical utility of teprotumumab and assessed 
the drug against placebo for reduction of clinical activity and proptosis and 
improvement in quality of life.

Design: Prospective, multicenter, placebo-controlled trial. Following strict 
inclusion criteria, including evidence of active phase disease, the drug was 
administered once every 3 weeks for a total of eight doses.

Results: Greater improvement was noted in patients receiving 
teprotumumab than those receiving placebo at 6 weeks (43% vs 4%, P < .001). 
An even greater difference was seen at 6 months (69% vs 20%, P < .001). 
Proptosis, clinical activity score, and quality of life were significantly improved.

Side effects: Hyperglycemia required adjustment of medication in some 
patients with diabetes.

Smith TJ, Kahaly GJ, Ezra D. Teprotumumab for thyroid-associated ophthalmopathy. N Engl J Med. 2017;376:1748-
1761.

Figure 1.  Atypical example of thyroid eye disease with profound unilateral proptosis, 
hypotropia, and eyelid retraction.

Figure 2.  Another atypical example of thyroid eye disease presenting only with right 
upper eyelid retraction.

Figure 3.  An example of thyroid eye disease with disfiguring proptosis and lower eyelid 
retraction on both sides (top). A postoperative photograph of the same patient following 
customized orbital decompression of the medial orbital wall, floor, and lateral walls on 
both sides (bottom).
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The 2017 study cited earlier,12 
on which I was a coauthor, found 
that proptosis, clinical activity score, 
and quality of life were significantly 
improved in patients receiving tempro-
mumab compared with placebo (See 

Study in Seconds). The only significant 
adverse event was hyperglycemia in 
some patients, which required adjust-
ment of medication in some patients 
with diabetes. This was one of the first 
trials of targeted therapy for TED, and 
it has opened the door for additional 
research in active-phase TED.

FUNDAMENTAL

5
CUSTOMIZED 
SURGICAL 
INTERVENTION CAN BE 

USED TO REHABILITATE PATIENTS
Many times, medical therapy may 

reduce the disease burden in TED 
but not restore orbital and ocular 
function to the predisease state 
(Figures 5 and 6). As a result, rehabilita-
tive surgery may be required. Unless the 
risk of permanent eye damage is sus-
pected, orbital and periocular surgery 
should be avoided during the active 
phase to ensure the stability of surgi-
cal results. Surgical techniques and 
instrumentation have been greatly 
improved, now allowing surgery to be 
tailored for each patient. Preoperative 

orbital volumetric and orbital physiol-
ogy analysis may provide the adaptive 
surgeon the ability to better predict 
surgical outcomes. The introduction 
of intraoperative surgical navigation 
and instrumentation, such as piezo-
electric bone removal systems, may 
afford safer, more strategic outcomes 
with orbital decompression (Figure 7). 
Algorithms developed for strabismus 
and eyelid surgery may improve ocu-
lar function and appearance. n
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Figure 5.  Severe right optic disc edema is seen only in 
advanced cases of thyroid-related compressive optic 
neuropathy.

Figure 6.  Coronal CT scan with classic pattern of extraocular 
muscle enlargement intensely involving the medial rectus 
muscles and less so the inferior rectus muscles.

Figure 7.  Postoperative coronal CT scan showing 
strategic removal of the entire medial wall, floor, and 
lateral wall of the left orbit with prolapse of the orbital 
contents through the osteotomies.

Figure 4.  Active inflammatory thyroid eye disease with orbital congestion, chemosis, conjunctival and caruncular 
inflammation, proptosis, esotropia, and eyelid retraction (top). Active thyroid eye disease with bilateral proptosis, 
hypotropia, and extreme bilateral eyelid retraction (bottom).


