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Objectives

ÅTo review the pathophysiology behind Thyroid Eye 

Disease

ÅTo review current medical and surgical 

management  of Thyroid Eye Disease
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Pre-Test
ÅThe primary target within the orbit of cross reacting T -lymphocytes that 

lead to Graveõs Ophthalmopathy is:
o Optic nerve glial cells

o Orbital fibroblasts

o Conjunctival goblet cells

o Corneal endothelial cells

ÅIn surgical management of Graveõs related strabismus, the ideal 

management is
o Single eye surgery

o Muscle resection type surgery

o Muscle recessions, preferably with adjustable sutures

o Avoidance of adjustable surgery



Thyroid Orbitopathy

ÅThe most common  specific inflammatory 

condition of the orbit

ÅMost common cause of unilateral and 

bilateral proptosis



Thyroid Orbitopathy

ÅMost common in women (6:1)

ÅBimodal presentation 40 -44 and 60 -64

ÅMedian age 43

ÅGenetic factors - 20-60% of patients have a positive 

family history.

ÅSmokers 7 times more likely to develop TED

ÅMay precede, coincide or follow systemic 

manifestations of thyroid disease.



Thyroid Orbitopathy

Å90%  Gravesõ hyperthyroidism 

Å1%  primary hypothyroidism

Å3% Hashimoto thyroiditis

Å6%  euthyroid 



Thyroid Orbitopathty

ÅPatients w/o history of abnormal thyroid function or 

regulation at diagnosis of TED risk of developing 

thyroid disease:

o 25% within 1 year

o 50% within 5 years. 

Å30% of patients with autoimmune hyperthyroidism 

have or will develop TED



Thyroid Orbitopathy
ÅUsually a self limited disease

o 6 months to 5 years

ÅManifestations:

o Congestion/Inflammation 90%

o Eyelid retraction 90%

o Proptosis 60%

o Myopathy 40%

o Compressive ON 5%

o Corneal damage <1%

o All findings, 5%



Pathophysiology

ÅOrbital changes caused by various processes

o Inflammation & edema

o Fibrosis

o Fat proliferation



Pathophysiology
Å Autoimmune reaction

Å Cell and antibody -mediated reaction against TSH 

receptors

Å Cloning of the TSH receptor allowed assessment of TSH -R 

in extrathyroidal tissues, 
o low abundance of TSH -R in cultured orbital fibroblasts and in normal orbital -

adipose tissues.

o elevated TSH -R in orbital tissues in TED patients, highest in those w/ active 

disease

Å Elevated levels of anti ðTSH-R antibodies in TED patients 

ÅThis and association b/w TED and Gravesõ 

hyperthyroidism support TSH -R as primary autoantigen in 

TED



Pathophysiology
Å T-cells react against thyroid follicular cells with common 

antigenic epitopes with orbital tissue
o Causes active inflammatory phase

Å Orbital fibroblasts are the target of T -cell lymphocytes. 
o CD40-receptor + (also found on B cells)

Å T-Cells CD154 ƂCD40-RƂpro-inflammatory cytokine 
production by orbital fibroblasts
o IL 6, IL-8, PGE2

o Incr. Hyaluronan and GAG synthesis

Å T- cells secrete leukoregulin and interferon -Ȃ
Å increased synthesis of hyaluronan and PGE2 by orbital fibroblasts

Å IL-1 and interferon -Ȃ, and IgG from patients with Gravesõ 
disease stimulates orbital fibroblasts to express adhesion 
molecules that promote direct interaction between 
target cells and inflammatory cells.



Pathophysiology
ÅType I insulin-like growth factor receptor (IGF -IR) is another autoantigen 

in TED

ÅTED patientõs orbital fibroblasts express higher than normal levels of 

IGF-IR

ÅSerum from patients w/ Gravesõ disease stimulates orbital fibroblasts 

from patients with TED

o effect inhibited by monoclonal Ab that blocks IGF -IR 

o Suggests that signaling through IGF -IR mediates the process



Pathophysiology

ÅAntigen independent auto -inflammatory response
o Cytokines and chemokines directly activate cell mediated response

o Monocytes, NK and granulocytes involved



.ŀƘƴΣ w{Φ  DǊŀǾŜΩǎ hǇƘǘƘŀƭƳƻǇŀǘƘȅΦ  b EnglJ 
Med 2010;362:726-38. 



Pathophysiology
Å Increased orbital fat is evident in TED

ÅAdipogenesis activated by transcriptional 
regulatorsƂperoxisome-proliferator ðactivated 
receptor Ȃ(PPAR-Ȃ) 

ÅAdipogenic genes for PPAR -Ȃ, IL-6, adiponectin, 
and leptin may be overexpressed in TED
o PPAR-Ȃagonists stimulate adipogenesis and expression of 

TSH receptor in cultured orbital preadipocytes.

ÅProptosis has been noted  in patients w & w/o TED, 
after tx of type 2 DM with PPAR -Ȃagonists of the 
thiazolidinedione type.
o Thiazolidinedione induced thyroid associated orbitopathy

Lee, S, Tsirbas, A.  Goldberg, R, et al.  BMC Ophthalmol 2007; 7: 
8.



Pathophysiology
ÅNaturally occurring PPAR -Ȃligands may stimulate adipogenesis in TED 

patients
o COX-2  upregulated in the orbit of TED patients ->

o T cells produce prostaglandins and induce adipogenesis(PPAR -Ȃligand)

ÅTSH can stimulate adipogenesis in mouse embryonic stem cells
o Activation of TSH -R may initiates new fat -cell development.

ÅOrbital fibroblasts transfected with a TSH -R activating construct

o early adipocyte differentiation occurred

o hyaluronan production was stimulated

o Suggests that TSH-R binding by anti ðTSH-R ab in the orbit contribute to 
development of TED



Pathophysiology
Å Cell -surface marker Thy -1 (CD90) is overexpressed in orbital tissues in TED

o Thy-1 + fibroblasts are capable of producing of PGE2, IL -8, 

hyaluronan

o Thy-1 + fibroblasts differentiate into myofibroblasts that can 

mediate inflammation, repair, and fibrosis when stimulated by 

TGF-ȁ

o Fibroblasts w/in EOMs are almost exclusively Thy -1+

o About ½  fibroblasts in adipose tissue are Thy -1 neg and are 

capable of differentiation into mature fat cells. 

o Proportions of Thy -1+ to  Thy-1ĭ fibroblasts and their exposure to 

TGF-ȁ could explain why some fat proliferation vs fibrosis 

predominates in some patients





M.D.A
Å1st seen 10/01/2015

ÅDx w hyperthyroidsm 1 year prior, s/p RIA

ÅOn tx. w Synthroid

ÅHx of R.A., on plaquenil

Å1 year ago bilateral redness, tx w lubricants primary OPH

ÅProgressive changes over 1 year



M.D.A
ÅVA 20/25 OU, normal IOP

ÅExophthalmos w 24mm OD, 23 mm OS

ÅMRD1 7mm OU, (normal 4 -5mm)

ÅLimited superior ductions, limited abduction OD,  Left hypertropia 

worst in rt gaze sugg of RIR enlargement

ÅConjunctival chemosis

ÅNo marcus gunn pupil, normal fundus exam



TED Diagnosis
Å2 of the following 3 signs present:

o Concurrent or recently treated immune -related thyroid dysfunction (1 or 
more of the following):

ÅGraves hyperthyroidism

ÅHashimoto thyroiditis

ÅPresence of circulating thyroid antibodies 

o TSH-receptor (TSH -R) antibodies, 

o thyroid -binding inhibitory immunoglobulins (TBII), 

o thyroid -stimulating immunoglobulins (TSI), 

o antimicrosomal antibody

o Typical orbital signs (1 or more of the following):

ÅUnilateral or bilateral eyelid retraction with (w or w/o lagophthalmos )

ÅUnilateral or bilateral proptosis (compared to old photos)

ÅRestrictive strabismus in a typical pattern

ÅCompressive optic neuropathy

ÅFluctuating eyelid edema/erythema

ÅChemosis / caruncular edema

o Radiographic evidence of TED ñunilateral/bilateral fusiform enlargement 
of 1 or more of the following :

Å Inferior rectus muscle

ÅMedial rectus muscle

ÅSuperior rectus/ levator complex

ÅLateral rectus muscle



M.D.A.
ÅAssesment : TED w strabismus, eyelid retraction and proptosis

ÅActive inflammatory stage

ÅTx alternatives discussed
o Indomethacin, FML, lubrication

o Orbit CT scan

o Visual field testing



Classification
ÅSeveral scales available

o Clinical activity score (CAS)

o NOSPECS

o EUGOGO

o VISA

ÅUseful for studies, general guide

ÅDifficult to use in clinic



CAS
Å 10 item listñ1 point for presence of ea. item

o Pain

Å Spontaneous orbital pain in the last 4 weeks
Å Gaze evoked orbital pain in the last 4 weeks

o Redness
Å Eyelid erythema
Å Conjunctival injection considered to be due to active TED

o Swelling
Å Eyelid swelling that is considered to be due to active TED

Å Chemosis
Å Inflammation of caruncle or plica semilunaris 
ÅIncrease of Ó 2 mm in proptosis over 1-3 months

o Impaired function
Å Decrease in monoocular motility in any one direction of Ó 8 degrees over 1-3 months
Å Decrease in visual acuity equivalent to 1 Snellen line over 1 -3 months

Å TED consideredòactiveó if:
o CASÓ 3 

Å Helps predict benefit of immunosuppressive therapy



NOSPECS
ÅDisease Severity Scale

ÅBased on presenting features:
o Class 0: No signs or symptoms

o Class 1: Only signs (upper lid retraction and stare, +/ Ȥlid lag)

o Class 2: Soft tissue involvement (edema of conjunctiva and lids, conjunctival injection)

o Class 3: Proptosis

o Class 4: Extraocular muscle involvement (usually with diplopia)

o Class 5: Corneal involvement (primarily lagophthalmos )

o Class 6: Sight loss (due to optic nerve involvement) 



EUGOGO
ÅDisease Severity Scale

ÅTED severity can be classified by the following measurements:
o Presence of an RAPD

o Record lid retraction

ÅMRD 1 (note superior scleral show)

ÅMRD 2 (note inferior scleral show)

ÅPresence of temporal flare is present 

o Hertel exophthalmometer with intercanthal distance

o Risk of cornea ulceration

ÅLagophthalmos

ÅBellõs Phenomenon



EUGOGO
ÅAlternative classification scheme

Ågrades TED as:
o Mild

ÅMild impact on daily life

Å Insufficient to justify immunosuppressive/surgical treatment 

ÅOne or more of the following :

o Minor lid retraction (< 2 mm) 

o Mild soft tissue involvement 

o Exophthalmos < 3 mm above normal for race and gender (~18 mm for Asians, 20 mm for 

Caucasians, and 22 mm for African Americans) 

o Transient or no diplopia 

o Corneal exposure responsive to lubricants 



EUGOGO
ÅModerate ȤtoȤsevere

o NonȤsightȤthreatening but sufficient impact on life to justify immunosuppression or surgical intervention 

o One or more of the following:

ÅLid retraction Ó 2 mm

ÅModerate or severe soft tissue involvement

ÅExophthalmos Ó 3mm above normal for race and gender

ÅTransient or constant diplopia

ÅSightȤthreatening
o TED patients with resultant optic neuropathy

o corneal breakdown

o Warrants immediate intervention 





VISA
ÅVision, Inflammation, Strabismus, Appearance



M.D.A.
ÅF/U 1 month later

Å+ marcus gunn pupil noted

ÅCT scan showed R -IR and R-MR enlargement, tight orbital apex

ÅAdd to prior assessment compressive optic neuropathy





Management
ÅGoals:

o Preserve vision

o Avoid keratopathy

o Correct diplopia

o Improve lid function and appearance

ÅTED
o Self limited, lasts 1 -3 years

o Acute phase ðmore responsive to medical tx

o Chronic, quiescent phase ðusually surgical tx

ÅEarly tx important in decreasing disease severity



ÅMild to moderate TED (~75%) supportive symptom management:
o Ocular lubrication

o Topical cyclosporine 

o Lifestyle modifications:

ÅSmoking cessation

ÅSodium restriction to reduce water retention and tissue edema

ÅSleeping with the head of the bed elevated to decrease orbital edema

ÅSunglasses to decrease photophobia and feelings of dryness

o Oral NSAIDs for periocular pain

o Diplopia management:

ÅPrisms

ÅStrabismus surgery when stable

o Selenium, was shown to benefit European patients with mild, non -inflammatory orbitopathy





ÅSmoking cessation is a key part of treatment
o Increases severity of disease 

o Decreases the effectiveness of treatment methods

o Cyanide, (in cigarette smoke) converted in the body to thiocyanate, an 

antiȤthyroid agent

Å inhibits iodine uptake 

Å increases iodine excretion 

Å inhibits thyroid hormone synthesis 

ÅSmokers 2X as likely to develop Gravesõ disease 

when compared to nonsmokers.

ÅPatients with Gravesõ disease who smoke 7.7 X  

more likely to develop TED than nonsmokers.

ÅSmoking reduces the effectiveness of TED 

treatments such as corticosteroids and RAI. 
o òImpact on smoking on the response to treatment of Thyroid Associated 

Ophthalmopathyó.Eckstein,A .  Br J Ophthalmol 2003; 87:773-776





Å Surgical management

Å Approximately 20% of patients will undergo some type of surgery:
o 13% eyelid surgery

o 9% strabismus surgery

o 7% orbital decompression

Å Surgery is not advised until euthyroid

Å TED should be stable for at least 6 -9 months.
ÅUnless compressive optic neuropathy or corneal exposure present

Å In order to prevent repeat surgery following recovery from subsequent 

procedures, surgery for TED occurs in the following order, whenever possible
o Orbital decompression

o Strabismus surgery

o Eyelid surgery



Ɂ3ÏÌɯÍÖÜÙɯ2ÛÈÎÌÚɯÖÍɯ2ÜÙÎÐÊÈÓɯ1ÌÏÈÉÐÓÐÛÈÛÐÖÕɯÖÍɯÛÏÌɯ

Patient with DysthyroidOphthalmopathyɂ. Schoor,N., 

Seiff,S.Ophthalmol 93:476-483,1986

ÅOrbital decompression

ÅExtraocular muscle surgery

ÅEyelid margin repositioning

ÅBlepharoplasty

40



Compressive Optic Neuropathy
Å6% TED patients affected

ÅOptic nerve compressed by EOM bellies at orbital apex
o Inflammation and congestion at the orbital apex compresses the optic nerve and its blood supply 

o Expansion and congestion of orbital tissues can lead to optic nerve stretching 

ÅMay be present without significant proptosis

ÅLoss of vision
o Visual field affected

o Impaired pupillary responses (Marcus -Gunn sign )

o Decreased color vision

o Optic nerve edema may be present



Compressive Optic Neuropathy
ÅManagement:

o Steroids: First line of tx

ÅOral  80 -100 mg, tapering 10 mg/week x 12 weeks

ÅIV route:  weekly for 12 weeks

o Radiation:  

Åconcurrent with steroids

Å2000 cGy divided in 10 sessions

o Orbital Decompression:  definitive tx



M.D.A.
ÅStarted on oral prednisone

ÅCoordinated w ENT for combined medial/floor decompression

ÅDecompression OD done 12/01/2015

ÅPost op strabismus worsened (expected)

ÅTapered down prednisone

ÅPost op exoph :  20 mm OD, 22 OS

ÅPt desired no more surgery
o Referred for poss strabismus sx



Orbital Decompression
ÅDoes not decrease inflammation

Å Increases orbital volume to accommodate fluid, edematous tissue

Å If proptosis not significant pt should be aware of eventual 

enophthalmos



Orbit Decompression
Å Individualize

Å1, 2, 3, 4 walls

ÅFat excision



Medial Wall
ÅEndoscopic

o Better posterior removal, ON compresssion

o Cannot reach anteriorly, floor

ÅTranscaruncular :
o Better anterior exposure, may be extended inferiorly for inferior decompression

ÅLynch (transcutaneous)
o Best exposure, more scarring


