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Pathological findings

• Many of the clinical symptoms and signs of GO can be explained on 

a mechanical basis by an increase in the volume  of both :

 1. Orbital fatty connective tissues  

 2. Extraocular muscle bodies



Sever proptosis with increased orbital adipose 

tissue  



TED  with large muscles



Diagnosis of TED

Clinical signs

Thyroid 
dysfunction

Orbital 
imaging



Clinical features 

• Blurred vision

• Orbital pain

• Diplopia

• Lid edema

• Lacrimation

• Ocular discomfort

• Photophobia

▪ Lid edema

▪ Chemosis 

▪ Conjunctinal injection

▪ SLK

▪ Keratopathy

▪ Proptosis

▪ Lid retraction

▪ Lagophthalmos

▪ High IOP

▪ Abnormal disc

▪ Choroidal folds

▪  Extraocular muscle dysfunction



Activity measures

• Activity measures based on the classical features of inflammation (it 
consists of two  symptoms and  five signs):

• 1. Spontaneous retrobulbar pain

• 2. Pain on attempted up or down gaze

• 3. Redness of the eyelids

• 4. Redness of the conjunctiva

• 5. Swelling of the eyelids

• 6. Inflammation of the caruncle and/or plica

• 7. Conjunctival edema

• A CAS ≥3/7 indicates active GO



• Patients assessed after follow-up (1–3 months) can be 

scored out of 10:

• 8-  Increased of >2mm proptosis

• 9-  Decrease in uniocular ocular excursion in any one direction of >8°

• 10- Decrease of acuity equivalent to 1 Snellen line



Severity classification:

• Mild TED

• Moderate to sever  TED

• Sight threatening



Mild inactive TED



Moderate to severe inactive  TED



Active Mod to sever TED



Active TED &Sinus opacification 



Orbital apex crowding 



Strabismus





Management:

• TED is often mild and self-limiting

•  Active inflammation usually lasts between  6 months to 2 

years

• Reactivation can occurs in 5% even after 7 years

❑ All patients with GO, except for the mildest cases, should either be 

managed by a physician with particular expertise in managing GO or 

better be referred to a combined thyroid eye clinics for further 

assessment and management



General consideration

• Elevation of head 

• Low salt diet

• Lubrication (dry eye is common because of evaporation and lacrimal gland  inflammation)

• Sunglasses

• Patching

• Prism

• Botulinum toxin



Botulinum toxin injection in upper lid  retraction



Smoking

• The mechanisms involved in the association between smoking and GO are unclear

• Smoking is the most important risk factor amenable to modification in patients with 

GO 

• The odds ratio, relative to controls, has been reported to be as high as 20.2 for 

current smokers 

• Development of GO

• Deterioration of pre-existing disease 

• Effectiveness of treatment  

• More sever disease 

• Progression after radioiodone







RAI:

• In a large RCT, progression of GO occurred in 23 of 150 patients given RAI (15%), 

being persistent in 8 (5%), hence requiring immunosuppressive treatment for GO 

• The original regimen used a starting daily dose of 0.3–0.5 mg/kg/bodyweight, 

gradually tapered and withdrawn after 3 months .

•  Lower doses of oral prednisone (0.1–0.2 mg/kg/bodyweight as starting dose, 

gradually tapered and withdrawn after 6 weeks

• The 0.3–0.5 mg dose should be used in patients who are at risk for progression 

and/or de novo development of GO (smokers, high TSHR-Ab levels, severe 

hyperthyroidism, preexisting GO).



Selenium:

• A randomized, doubleblind, placebo-controlled trial of patients with mild GO, 

performed in Europe, reported a higher rate of improvement in both GO-QoL and 

overall ophthalmic outcome and a lower rate of progression to more severe GO in 

patients receiving sodium selenite (200 µg (91.2 µg selenium) daily for 6 months), 

compared to the placebo group

• There is no evidence of a beneficial adjuvant effect of selenium in patients with 

moderate-to-severe and active GO



Statins:

• High cholesterol is an emerging and potential risk factor for GO 

• The use of statins was associated with a reduced risk of GO occurrence in two large 

cohort retrospective studies

•  

•  A study published in 2020 showed that statins have anti-fibrotic activity in Graves’ 

orbitopathy orbital fibroblasts

• The effects of statins might be related to their cholesterol lowering mechanism, 

pleiotropic actions, interaction with methylprednisolone



• Atorvastatin, a dose of 20 mg per day 

•  There was a trend to a better outcome of clinical activity score and diplopia in the atorvastatin 

group. 



Medical treatment 







Intravenous glucocorticoids therapy in the treatment of Graves' ophthalmopathy: a 

systematic review and Meta-analysis( Int J Ophthalmol 2019)

3Department of Ophthalmology, Shanghai General Hospital,

Shanghai JiaLi-Quan Zhao1, Dan-Yang Yu2, Jin-Wei Cheng3

1Department of Ophthalmology, Shanghai Pudong New Area

People’s Hospital, Shanghai 201200, China

2Department of Ophthalmology, 920th Hospital of Jiont

Logistics Support Force, Kunming 6500032, Yunnan Province,

Chinao Tong University School of Medicine, Shanghai

200080, China

❖ Ten RCTs were included in the Meta-analysis.

❖ Intravenous Glucocorticoids Versus Placebo: The finding was compatible with significantly increased chance of composite 

outcome improvement for IVGC, suggesting that for patients using placebo with a response rate of 11%, the response rate 

using IVGC would be between 12.5% and 100%. 

❖ Intravenous Versus Oral Glucocorticoids: Participants receiving IVGC achieved significantly higher response compared to 

participants receiving OGC, assuming approximately 53% overall response of participants receiving OGC, the anticipated 

overall response of participants receiving IVGC would be between 66.3% and 97.0%. 



Network Meta-Analysis of Different Intravenous Glucocorticoid Regimes for the Treatment of Graves’ 

Orbitopathy( Frontiers in Pharmacology 2022)
J

1Department of Ophthalmology, The Central Hospital of Wuhan, Tongji Medical College, Huazhong University of Science and

Technology, Wuhan, China, 2Department of Endocrinology, The Central Hospital of Wuhan, Tongji Medical College, Htotal of 10 studies involving 593 

patients uazhong

University of Science and Technologyun Jia 1†, Jingjian Dong2† and Lin Deng2*, Wuhan, China

❖ A met the selection criteria.

❖ Based on the best available evidence, we conclude that the WR(weekly 

intravenous regimen) or MR(monthly regimen) should be preferentially 

prescribed to treat moderate-to-severe GO because the WR or MR is 

significantly associated with improved response, reduced CAS, and lower 

adverse effect than the OGC regime. 



Prednisolone:





Rituximab

• two double-blind, but low-powered single-center RCTs have evaluated rituximab in 

patients with moderate-to-severe and active GO with conflicting results. 

• The US : no additional advantage of rituximab over placebo was found in reducing 

CAS or severity of GO at 24 or 52 weeks

•  The Italian study demonstrated better ophthalmic and QoL outcomes with rituximab 

as compared to i.v. glucocorticoids: At 24 weeks, all patients treated with rituximab 

showed inactivation of GO as compared to 69% in the i.v. glucocorticoid group.



•Rituximab for thyroid-associated ophthalmopathy * (Cochrane Database Syst Rev 2022)
Swan Kang 1, Shirin Hamed Azzam 1, Neda Minakaran 2, Daniel G Ezra 3

Moorfields Eye Hospital NHS Foundation Trust, London, UK.\
2Department of Ophthalmology, Moorfields Eye Hospital NHS Foundation Trust, London, UK.
3Moorfields and UCL Institute of Ophthalmology BMRC, Moorfields Eye Hospital NHS Foundation Trust, London, UK.

❖ This review update assesses the efficacy and safety of using RTX 
for the treatment of TAO.

❖ CONCLUSIONS: There is currently insufficient evidence to 
support the use of RTX in people with TAO. Future studies 
investigating RTX in people with active TAO may need to be 
multi-centre in order to recruit enough participants to make an 
adequate judgement on the efficacy and safety of this novel 
therapy.

•. 
•. 

https://pubmed.ncbi.nlm.nih.gov/?term=Kang+S&cauthor_id=35709102
https://pubmed.ncbi.nlm.nih.gov/35709102/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Hamed+Azzam+S&cauthor_id=35709102
https://pubmed.ncbi.nlm.nih.gov/35709102/#affiliation-1
https://pubmed.ncbi.nlm.nih.gov/?term=Minakaran+N&cauthor_id=35709102
https://pubmed.ncbi.nlm.nih.gov/35709102/#affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?term=Ezra+DG&cauthor_id=35709102
https://pubmed.ncbi.nlm.nih.gov/35709102/#affiliation-3


Tocilizumab:

❖Tocilizumab: is a humanized monoclonal anti-IL-6 antibody.

❖The Tocilizumab for Graves’ Orbitopathy study group conducted a masked randomized control 

trial of 32 patients randomized to intravenous tocilizumab 8 mg/kg at 0, 4, 8, and 12 weeks 

versus placebo. 

❖All patients had moderate to severe disease that did not respond to corticosteroids. There was a 

significant difference in the number of patients who achieved the primary outcome, a change in 

CAS score of at least 2, with 93.3% of patients in the tocilizumab group achieving this endpoint 

compared to only 58.8% of controls.

❖  In addition, there was a 1.5 mm reduction in proptosis in tocilizumab patients compared to no 

change in proptosis in controls. Thus, there are promising data supporting the use of 

tocilizumab to treat TAO



Teprotumomab:

• The insulin-like growth factor-1 (IGF-1) receptor is overexpressed in GO orbital 

fibroblasts and lymphocytes

• The safety and efficacy of teprotumumab were evaluated sequentially in two RCTs, 

which comprised 170 patients with moderate-to-severe and active GO

•  The pooled ITT population consisted of 84 patients assigned teprotumumab and 87 

assigned placebo

• Seventy-three percent in teprotumumab groups (vs 14% in placebo groups) were 

overall responders with both CAS and proptosis improvement. 

• CAS of 0–1 (62% vs 22%) and proptosis response (77% vs 15%) 

• Proptosis response occurred early at week 6 in most patients. The mean reduction in 

proptosis by week 24 ranged from 2.9 to 3.3 mm. 

• One year after the final dose, integrated proptosis, diplopia, and composite 

responses were 67, 69, and 83%



• Teprotumumab side effects included muscle spasms (25%), nausea (17%), alopecia 

(13%), diarrhea (13%), fatigue (10%), hearing impairment (10%), and hyperglycemia 

(8%).

• the number of diplopia responders was also significantly higher with teprotumumab 

for all subgroups except tobacco users and patients with TBII less than 10 IU/L at 

baseline. I

• Teprotumumab is contraindicated for those with inflammatory bowel disease and in 

pregnancy





TSHR antagonist

• Small molecule antagonists targeting TSHR have been developed and tested in 

preclinical studies. These antagonists selectively inhibit TSH-stimulated signaling. 

They have been found to reduce serum free T4 levels by 44% and lower mRNAs for 

thyroperoxidase by 83%.TSHR antagonists present a promising option for targeted 

therapy.



Adalimumab 

• Adalimumab, an antitumor necrosis factor-alpha (TNF-α) agent, was evaluated for the 

treatment of active TED in a small retrospective study. Four out of 10 patients 

reported subjective improvements in diplopia, pain, and swelling; however, there were 

no significant objective improvements in proptosis or extraocular movement 

restriction



Infliximab

• Infliximab is a monoclonal antibody that targets TNF-α. Its use in cases of steroid-

resistant, severe TED has been reported with improvement in VA and CAS after one 

dose in one case report and complete resolution in three cases after three doses





Mycophenolate :

• Mycophenolate competitively and reversibly inhibits inosine monophosphate 

dehydrogenase, resulting in:

•  Decreased antibody production by B cells and dual antiproliferative effect on both B- 

and T-cells

• Mycophenolate induces apoptosis of activated T-cells

• Mycophenolate inhibits fibroblast proliferation and functions



• In the EUGOGO’s observer-masked multicenter trial the combination group displayed 

statistically significant superior response rate at week 24 (71% vs 53%) and a 

sustained response rate at week 36 (67% vs 45.5%). 

• Overall, combination treatment demonstrated more significant improvements in CAS, 

swelling of eyelids and caruncle, orbital pain, chemosis, downgaze duction and 

elevation, as well as GO-QoL visual functioning score.

•  In addition, the mycophenolate sodium+glucocorticoid group of the EUGOGO trial 

performed better than mycophenolate alone 

• The combination treatment did not increase the risk of infection and hepatotoxicity 

when compared to i.v. methylprednisolone monotherapy



Efficacy and safety of mycophenolate mofetil in the treatment of moderate to severe Graves' orbitopathy: a 

meta-analysis*
(BIOENGINEERED 2022)

Wenwen Fenga,*, Yifang Hua,b,*, Chengzhou Zhanga,c,*, He Shid, Peng Zhange, Yanli Yanga, Shiying Chena, Weijiang Cuie, and Dai Cui 

Department of Endocrinology, the First Affiliated Hospital of Nanjing Medical University, Nanjing, China; bDepartment of Geriatric Endocrinology, the First Affiliated 

Hospital of Nanjing Medical University, Nanjing, China; cDepartment of Internal Medicine, Maternal and Child Health Hospital of Yancheng, Yancheng, China; dDepartment 

of Nuclear Medicine, the First Affiliated Hospital of Nanjing Medical University, Nanjing, China; eDepartment of Ophthalmology, Ili & Jiangsu Joint Institute of Health, the 

Friendship Hospital of Ili Kazakh Autonomous Prefecture, Ili, China

❖ A meta-analysis of clinical control trials comparing MMF (with or without glucocorticoid 

(GC)) for the treatment of GO with GC was conducted.

❖ The results showed that MMF (with or without GC) was superior to GC in the treatment of 

GO. Subgroup analyses also showed that MMF monotherapy was more effective than GC. 

Compared to methylprednisolone (MP) monotherapy, a combination of MP and MMF was 

more effective. CAS decreased even more significantly and fewer AEs occurred in patients 

receiving MMF. Compared with GC therapy, MMF is safer and more effective. However, 

more large-sample and high-quality studies targeting MMF use in GO patients and long-term 

surveillance of prognosis are urgently needed.







Congestive orbitopathy 







The role of thyroidectomy 



• Elsayed YA, Abdul-Latif AM, Abu-Alhuda MF, et al. Effect of near-total thyroidectomy 

on thyroid orbitopathy due to toxic goiter. World J Surg 2009; 33: 758–766

• Clinical activity evaluation, exophthalmometry and extraocular muscles measurement 

by MRI revealed that the majority of the cases experienced improvement of their 

ophthalmopathy [65%]



Surgical rehabilitation 

• Orbital decompression (Fat, lateral wall, medial wall, inferior wall)

• Strabismus surgery 

• Eyelid surgery (retraction, blepharoplasty)



Fat and medial wall decompression , levator recession



Muller recession



1-before surgery

2-medial and inferior wall decompression (arrow )

3- lateral wall decompression and levator recession



Medial wall decompression, retractor recession and spacer 
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