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Abstract: Thyroid eye disease (TED) remains a notorious ailment for both patients and the treating 

ophthalmologists. Recent years have witnessed considerable research in the immunopathogenic mechanism of 

TED that has resulted in an expansion and modification of the available management options. Purpose of this 

review is to summarize the radvances in the management of thyroid ophthalmopathy after thorough literature 

search of the past ten years.Recent VISA classification and new Serum markers seems to have potential to give  

diagnostic as well as therapeutic guidance ,gauge  treatment response and even identify  risk for disease 

progression. Majority of TED patients can be managed conservatively due to its  self limiting nature but if 

indicated, still steroids are the preferable medical therapy, however there is an increasing consensus towards 

the use of parenteral form as compared to the oral one on account of greater efficacy with lesser side effects. 

Steroid-sparing medications, for example, rituximab, Infliximab, Etanercept, Adalimumab, Teprotumumab, 

tocilizumab, tanshinone, and others, are showing encouraging results and forms an area of active research. 

Radiation therapy remains as an adjunctive modality in active diseaseas as a nonmedical treatment for TED 

with some promising data. Surgical intervention may be required in vision threatening conditions or to 

counterect the sequel of inflammatory phase.Advances in surgical techniques like stereotactic image guided 

balanced orbital decompression with endoscopic approach  ensures meticulous dissection with minimal trauma.  
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I. Introduction 
Thyroid eye disease or Grave’s orbitopathy is an autoimmune disease characterised by enlargement of 

the extraocular muscles and increase in fatty or connective tissue volume.
1,2

 Although  most commonly 

associated with hyperthyroidism (90%), 6% of the  patients are euthyroid , 1% have hypothyroidism and 3% 

may have Hashimoto’s thyroiditis  at the time of diagnosis.
3 

  Approximately 25–50% of patients with Graves’ 

hyperthyroidism have TED.which can be sight-threatening due to dysthyroid  optic neuropathy or severe 

exposure keratopathy in 3–5% of patients
.4
 Management of these patients is a virtual challenge for the 

ophthalmologists as there is no definite treatment algorithm.Recent advances in the immunopathogenic 

mechanisms are expected to change a bit our existing insights regarding the management of these  difficult cases 

and also has inflated the present treatment options.This review briefly summarizes the recent advances in this 

field in the past decade .  

 

Clinical evaluation and Disease quantification 

The diagnosis of TED is done clinically with the characteristic clinical picture, restrictive nature of the 

disease and associated systemic thyroid disease but  proper management of TED rests on proper clinical 

evaluation and staging of the disease on the basis of  activity and severity.To evaluate the same many 

classifications have been proposed the  first being the NOSPECS classification proposed by Werner using 

characteristic ocular signs and symptoms.
5
 .With time the classification of TRO evolved  to include more 

objective criteria and guidelines for therapeutic management, notably the clinical activity score (CAS) used by 

Mourits et al. 
6
. For each item in the Table 1, one point is given and the  sum of these points is the CAS.It  is of  

high specificity and high positive predictive value and  has been found to be of value in predicting the outcome 

of immunotherapy .Studies have shown that with CAS ≥4 were more responsive to treatment as compared to 

patients with CAS<4 . Discriminating between active and inactive disease is a crucial step in treatment decision 

making. Activity is the impression of the degree to which the body is reacting to autoantigen .Qualitatively, the 

disease can be considered inactive, moderately active and severely active.Quantitavely CAS>3/7 denotes 

clinically active disease. Severity on the other hand is the physical consequenses of activity that persists despite 

control of activity.The European group on graves orbitopathy (EUGOGO) recommended the following 

classification of patients with TED/ GO (Graves’ Orbitopathy)
7
. 
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1.Sight-threatening TED: Patients with dysthyroid optic neuropathy (DON),subluxation of eyeball,choroidal   

folds or corneal ulceration. This category warrants immediate intervention.  

2.Moderate to severe TED: Patients without sight-threatening GO in whom impact of eye  disease is severe 

enough to justify the risks of immunosuppression (if active) or surgical intervention (if inactive). Patients with 

moderate to severe GO usually have any one or more  of the following: lid retraction ≥2 mm, moderate or severe 

soft tissue involvement, exophthalmos ≥ 3 mm above normal for race and gender, intermittent or constant 

diplopia.  

3. Mild TED: Patients whose features of GO have only a minor impact on daily life  

insufficient to justify immunosuppressive or surgical treatment. They usually only have one or more of the 

following: minor lid retraction (< 3 mm above normal for race and gender), transient or no diplopia, corneal 

exposure responsive to lubricants 

More recently, Dolman and Rootman have proposed their VISA classification, which classifies TRO 

by combining the four disease end points: Vision, inflammation, strabismus, and appearance [Table 2] .It  

allows simultaneous  monitoring of disease activity, grading of severity, and appropriate treatment 

selection.Progression of any VISA parameters indicates active disease.
8
 

  

II. Investigations 
1.Blood investigations –serum markers  

In addition to the routinely tested serum markers, free T4, T3,  and TSH,  recent research has focused 

the pathogenic role of several additional variables that correlate with the disease like autoantibodies against 

thyrotropin receptor (TRAb) ,Thyroglobulin (TgAb) , thyroid perioxidase (TPOAb) ,thyrotropin receptor  

(TRAb) ,thyroid stimulating hormone stimulating antibodies (TSHAb) and  thyrotropin binding inhibitory 

immunoglobulins(TBII) . Many newer studies justifies  a positive correlation between the prevalence of TED 

and levels of TSI as stated previously 
9.
.On the other hand TPOAb and TgAb are  negative predictors of chronic 

lid retraction, lidswelling, proptosis, and extraocular myopathy (Goh et al., in Graves’ disease
10,11

. Simultaneous 

presence of TBII and TSAb is  significantly associated with higher activity and severity of disease than the  sole 

presence of TBII without measurable TSAb.
11

 

 

2) Imaging modalities 

a) Ultrsonography: Can be useful or screening purpose .It demonstrates an increase in thickness of the 

extraocular muscles.      

b) CT scan and MRI:Not indicated routinely but recommended in presence of atypical features
12

 

 Unilateral disease 

 Strabismus affecting the lateral rectus 

  Non-axial globe proptosis, 

  Suspected optic neuropathy 

 No previous or present evidence of thyroid dysfunction 

 Absence of upper eyelid retraction 

 Diplopia as sole manifestation/ History of diplopia worsening towards the end of the day. 

 Routinely prior to orbital decompression .It demonstrates enlargement of the bellies and sparing of the 

tendons which helps in assessing the relationship between the optic nerve and muscles at the apex which 

helps in planning for the surgical intervention if needed. 

c) MRI: It again demonstrates fusiform rectus enlargement and orbital fat expansion. It assesses water content 

in the muscles which correlates with the active inflammation
.13,14

 

 

Management (Fig 1) 

Mild TED: Patients should be well informed about the self limiting but prolonged course of the disease and 

kept under observation.
15

 Follow up depends  upon disease activity during which visual field test  and colour 

vision testing may help in early detection of visual loss.Lubricating drops and ointments or punctal plugs are 

prescribed for mild ocular surface disorders.Sleeping with head elevation at night reduces morning lid edema. 

Though not established , normalisation of thyroid levels can be done but cessation of smoking is the strongest 

modifiable risk factor to prevent congestive orbitopathy and must be recommended.
16 

Recent studies have shown that
 
serum selenoprotein P, an index of the oxidative state is reduced in 

TED patients hence oral selenium can retard the progression of TED as it an essential component of antioxidant 

enzymes counterecting  the free radical damage in Thyroid orbtopathy. Marcocci et al compared  placebo and 

oral selenite (oral sodium selenite 100 mg twice daily)  and found significant improvement in the quality of life, 

reduced ocular disease, and less risk of disease progression in the treatment group at 6 months.
17

 

Inspite of early treatment,15%-25% of the mild cases of TED still shows progression.
18
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Moderate to severe TED  

Medical management  

1.Corticosteroids  

Mainstay of treatment in moderately active TED is medical mainly corticosteroids either 

oral,local/intravenous, to diminish and shorten the acute inflammatory phase, rarely it requires surgical 

treatment.. Till date there is no uniform guideline regarding the optimum dose, dosing intervals or duration of 

treatment of steroids in TED. In general 500 mg of IV methylprednisolone is given weekly for 6 weeks followed 

by 250 mg of IV methylprednisolone weekly for 6 more weeks but the total dose of should not exceed eight 

grams because of significantly increased risk of hepatic failure.
19

  Alternatively, oral GC therapy, in the form of 

prednisone, can be given at 1 mg/kg/day, followed by a prolonged taper of 10 mg/week until a dose of 20 

mg/day is reached, then decreased 5 mg every week. Bisphosphonates are recommended especially if duration 

of GC therapy exceeds 3 months or an average daily dose greater than 5 mg of prednisone is consumed as 

prolonged oral GC usage causing an increased risk of osteoporosis. Hepatic, cardiovascular or renal morbidity, 

uncontrolled hypertension, and diabetes are  relative contraindications for parenteral steroids otherwise current 

studies are in favour of i.v steroids as compared to oral owing to the prolonged treatment duration of the later 

increasing its cumulative side effects lesser efficacy,60% in contrast to 80% with high dose i.v pulse steroids.
20 

 

Steroid-sparing gents; (Azathioprine,Methotrexate,cyclosporine,Rituximab,Infliximab,Etanercept,Adalimumab, 

Teprotumumab,tocilizumab, tanshinone,interferon-γ ) 

These are indicated in clinically active disease either alone or as an adjuvant to primary steroids or 

irradiation therapy.Studies suggests monotherapy with oral cyclosporine  is less effective than oral steroids, but 

their combination is more effective in patient refractory to either drugs as monotherapy. Rituximab ,newer 

member in this group,is a chimeric mouse monoclonal anti-human CD20 antibody that blocks B-cell 

proliferation and maturation with established roie in treatment of Rheumatoid arthritis and lymphoma.
21

  A non-

randomised cohort study  by Salvi et al, have shown greater improvement in clinical activity after treatment with 

parenteral Rituximab (1000mg intravenous infusion, twice at two-week interval) with fewer side effects, than 

those treated with a standard i.v pulse  steroids.
22

. Another clinical trial compared treatment with two infusions 

of rituximab infusions with two saline infusions, given 2 weeks apart, in 21 patients with TED and found that 

there was no significant difference in the improvement of the CAS score or in their secondary endpoints( 

exophthalmos, lagophthalmos, diplopia, or interpalpebral fissure) in the rituximab group, suggesting no benefit 

of this treatment.
23

 Incidence of progressive multifocal leukoencephalopathy with chronic Rituximab  therapy 

and extremely high cost are other  the limiting factors for its liberal use in TED patients
24

 

Association of high serum TNF-∝ levels with severity of TED have paved the use of anti monoclonal 

antibodies against TNF-∝ ,Infliximab and Etanercept 
25

.Studies shows their rapid action on subsidence of orbital 

inflammation and improvement in visual function with relatively few side effects.
26,27. 

Newer  member, Adalimumab which is FDA approved for rheumatoid arthritis, psoriatic arthritis, 

ankylosing spondylitis, inflammatory bowel disease, in a  retrospective review showed  significant improvement 

in the inflammatory composite score.Teprotumumab, an antiIGF-1 receptor human monoclonal antibody 

approved as an anticancer treatment is under phase 2 clinical trials in patients with active TED. In a recent study 

fibrocytes of TED patients treated with Teprotumumab were found to have lower levels of expression of IGF-1 

receptor and TSH receptor which are generally overexpressed in un treated TED suggesting the possible ability 

of Teprotumumab in reducing or even preventing TED.A prospective study used Tocilizumab, an antibody 

targeted against the interleukin (IL)-6 receptor, in patients with active TED resistant to prior i.v. corticosteroid 

therapy and significant improvement in proptosis and extraocular motility.Tanshinone(Tan IIA), is another  

molecule isolated from the Chinese plant Salvia miltiorrhiza, which is undergoing research and trials to explore 

its anti-inflammatory and antioxidative properties on orbital fibroblasts. The results showed  that it can reduce 

the  expression of IL-6 and IL-8 in orbital fibroblasts as well as degree of adipogenesis.
31

 

 

Irradiation therapy 

The role of radiotherapy as adjunctive to i.v steroids in the treatment of TED  is a well established but 

as monotherapy is yet to be known. It is indicated for moderate to severe active disease or with confirmed 

disease progression. The standard regimen is 20 Gy/orbit in ten fractions over two weeks studies say lower 

doses may be as effective
32

.Documented risk of worsening retinal microvascular functions and secondary 

malignancy warrants its use in diabetes and young patients.
33,34

 

  

Surgical Treatment  

Surgical treatment in Thyroid ophthalmopathy has bimodal application.It is either used as urgent 

intervention as orbital decompression  in vision threatening conditions like dysthyroid optic neuropathy to 
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relieve pressure on the  orbital apex, reduce orbital congestion ,improve vascular perfusion and axonal flow 

within the optic nerve or as a rehabilitative surgery in inactive disease to counterect the sequele of initial 

inflammation mostly along with squint correction and lid repair in chronological order.  

 

Orbital Decompression   

Most common indications are- Compressive optic neuropathy  

                                                -Excessive proptosis causing globe subluxation,  

                                                 corneal ulceration, and cosmetic disfigurement.  

 

Principle ; Basically to create more space by 

- Fat decompression-reducing intraorbital fat contents ( intraconal and extraconal )  

-Bone decompression-removing bony orbital walls but preserving the orbital rim to its maximum to secure 

eyelid and canthal tendon positions.A retrospective review suggests significant reduction of exophthalmos by 

4.2 mm in 21 patients by orbital fat removal alone (average 4.0 ml) although total reduction depends on volume 

of fat removed, as well as age, sex, and the presence of preoperative diplopia and the technique of fat 

decompression. Of the many types  of orbital decompression described, medial wall removal (especially 

posteriorly) is most effective in relieving orbital apex pressure. Recent  novel  endonasal endoscopic approach 

for orbital floor decompression preserved the inferomedial bony orbital strut in 100% cases in contrast to the 

tradiotional transconjunctival approach with a 71% strut preservation rate
36

. To reduce the risk of postoperative 

diplopia simultaneous medial and lateral wall decompressions or Balanced orbital decompression  with 

preservation of the inferomedial orbital strut  is done. In a retrospective study of 59 eyes,56 showed statistically 

significant improvement in vision as well as reduction in average intraocular pressure.37 

In Patients with compressive optic neuropathy refractory to three-wall decompressions,addition of 

transcranial orbital roof decompression showed improved visual acuity to at least 20/20 in all eyes, increased 

visual field mean deviation and reduction of proptosis by 4 mm, with no change in diplopia after 5 years of 

follow-up.Stereotactic image guidancce assisted endoscopic  decompression makes the surgery more meticulous 

and  is thought to decrease injury to orbital tissue while simultaneously ensuring a more thorough 

decompression.It can be a useful adjunct to orbital decompression surgery.
39

 

 

Squint surgery  
Restricted extraocular muscles results in the motility imbalance causing diplopia which  fluctuate as the 

disease progresses from acute inflammatory phase to later fibrotic phases of the disease. Therefore it is 

advisable to wait or manage diplopia with Fresnel prism or occlusion therapy for  at least for 6 months and 4-6 

weeks after the decompression surgery to get stable measurements. The main aim of strabismus surgery is to 

achieve single binocular vision in primary and downgaze positionsthat is achieved most commonly by recession 

of the medial rectus or inferior rectus muscle ocassionaly combined with adjustable suture to  prevent large over 

or undercorrection
.40

 

 

Lid surgery  
Lid retractions ,though most common sign of TED,are not only cosmetically unacceptable but can 

cause sight threatening  exposure keratopathy of varying degrees as well as corneal ulceration and hence 

warrants urgent attention.Different lid lowering options are- 

                                    - Classical Retractor recessions(Levator recession) 

                                     -Graded muller muscle resection  

                                     -Hyaluronic acid injection into the levator plane 

                                     -Upper eyelid weights 

LPS recession,either by conjunctiva approach, or skin crease  approach requires extensive release of the central 

aponeurosis, lateral horn and Muller’s muscle from the tarsus and conjunctiva.
41

Graded muller muscle resection 

in a study of 23 eyelids showed a statistically significant decrease in margin-reflex distance 1 (MRD1) from 5.7 

to 4 mm while a prospective study of eight patients with hyaluronic acid injection  showed an MRD1 decrease 

from 5.6 to 5 mm at 15 months.
42,43

.Another study in 13-eyelids  with upper eyelid weights ,77% of patients 

achieved normal eyelid position.
44

There is no evidence recommending Botulinum toxin in patients of TED 

probably due to delayed action and associated poor Bell’s phenomena. 

                   

III. Conclusion 
Thyroid eye disease remains a therapeutic challenge for an ophthalmologist as till date there is no 

definite treatment algorithm and treatment is offered on tailor made approach depending upon the stage and 
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severity of the disease.New serum markers have improved the classification of TED that  may assist in 

explaining  the diagnosis, prognosis and  expected response to therapy .Corticosteroids  still is the mainstay of 

treatment for moderate to severe disease however there is increasing consensus towards the use of parenteral 

form as compared to the oral one on account of greater efficacy with lesser side effects. Recent advances 

revealing the underlying immunopathogenic mechanisms has paved the way for several newer steroid sparing 

agents with increased interest.Modified surgical techniques like balanced decompression ,stereotactic image 

guidance,, graded muller muscle resection, upper eyelid weights are showing promising results.Expanded 

treatment options  in the form of steroid sparing agents needs  further studies  with critical analysis before 

establishing their definitive role. 
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Fig  1. Clinical Activity Score 
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Fig 2  VISA Classification 
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Fig.3.Flow chart of the management of TED 


