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Objectives

A To review the pathophysiology behind Thyroid Eye
Disease

A To review current medical and surgical
management of Thyroid Eye Disease
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Pre-Test

A The primary target within the orbit of cross reacting T -lymphocytes that
| ead to Graveos Ophthal mopathy 1 s:

o Optic nerve glial cells

o Orbital fibroblasts

o Conjunctival goblet cells
o Corneal endothelial cells

Aln surgical management of Graveds r el

management is
o Single eye surgery
0 Muscle resection type surgery
0 Muscle recessions, preferably with adjustable sutures
o Avoidance of adjustable surgery



Thyroid Orbitopathy

A The most common specific inflammatory
condition of the orbit

A Most common cause of unilateral and
bilateral proptosis



Thyroid! Orbitopathy

A Most common in women (6:1)

A Bimodal presentation 40 -44 and 60 -64

A Median age 43

A Genetic factors - 20-60% of patients have a positive
family history.

A Smokers 7 times more likely to develop TED

A May precede, coincide or follow systemic
manifestations of thyroid disease.



Thyroid! Orbitopathy

A 90 % Gravesd hyperthyroidism
A 1% primary hypothyroidism
A 3% Hashimoto thyroiditis

A 6% euthyroid



Thyroid! Orbitopathty

A Patients w/o history of abnormal thyroid function or
regulation at diagnosis of TED risk of developing

thyroid disease:

0 25% within 1 year

0 50% within 5 years.

A 30% of patients with autoimmune hyperthyroidism

have or will develop TED



Thyroid Orbitopathy

A Usually a self limited disease
0 6 months to 5 years
A Manifestations:
o Congestion/Inflammation 90%
o Eyelid retraction 90%
o0 Proptosis 60%
o Myopathy 40%
o0 Compressive ON 5%
o Corneal damage <1%
o All findings, 5%



Pathophysiology

A Orbital changes caused by various processes

o Inflammation & edema
o Fibrosis

o Fat proliferation
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Pathophysiology

Autoimmune reaction

Cell and antibody -mediated reaction against TSH
receptors

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.

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

Elevated levels of anti dTSHR antibodies in TED patients

Thi s and association b/ w TED
hyperthyroidism support TSH -R as primary autoantigen in
TED

and
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Pathophysiology

A T-cells react against thyroid follicular cells with common
antigenic epitopes with orbital tissue
o Causes active inflammatory phase

A Orbital fibroblasts are the target of T  -cell lymphocytes.
0 CD40-receptor + (also found on B cells)
A TCel | s CD215-RE p EilldnOnatory cytokine
production by orbital fibroblasts
o IL 6, Il-:8, PGE2
o Incr. Hyaluronan and GAG synthesis
A T cells secrete leukoregulin and interferon -A
A increased synthesis of hyaluronan and PGE2 by orbital fibroblasts
A Il-1 and interferon -A, and 1 gG from patients Wi
disease stimulates orbital fibroblasts to express adhesion
molecules that promote direct interaction between
target cells and inflammatory cells.



Pathophysiology

A Type | insulin-like growth factor receptor (IGF  -IR) is another autoantigen
in TED

ATED patientdés orbital fibroblasts exp
IGF-IR

ASerum from patients w/ Gravesd di seas

from patients with TED

o effect inhibited by monoclonal Ab that blocks IGF -IR

0 Suggests that signaling through IGF -IR mediates the process



Pathophysiology

A Antigen independent auto  -inflammatory response

o Cytokines and chemokines directly activate cell mediated response
o Monocytes, NK and granulocytes involved
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Pathophysiology

A Increased orbital fat is evident in TED

A Adipogenesis activated by transcriptional
regul at or s b pmwdliferatar Sactirated
receptor A(PPAR-A)

A Adipogenic genes for PPAR -A, IL-6, adiponectin,
and leptin may be overexpressed in TED
o PPARA agonists stimulate adipogenesis and expression of
TSH receptor in cultured orbital preadipocytes.
A Proptosis has been noted in patients w & w/o TED,
after tx of type 2 DM with PPAR -A agonists of the

thiazolidinedione type.
0 Thiazolidinedione induced thyroid associated orbitopathy

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



Pathophysiology

A Naturally occurring PPAR -A ligands may stimulate adipogenesis in TED

patients
0 COX-2 upregulated in the orbit of TED patients  ->
o T cells produce prostaglandins and induce adipogenesis(PPAR -Aligand)

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

A Orbital fibroblasts transfected with a TSH -R activating construct
o early adipocyte differentiation occurred
o hyaluronan production was stimulated

0 Suggests that TSH-R binding by anti d TSHR ab in the orbit contribute to
development of TED



Pathophysiology

A 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

Thy-1 + fibroblasts differentiate into myofibroblasts that can
mediate inflammation, repair, and fibrosis when stimulated by
TGFa

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

About %2 fibroblasts in adipose tissue are Thy -1 neg and are
capable of differentiation into mature fat cells.

Proportions of Thy -1+to Thy-11 f i br obl ast s
TGFa could explain why some fat proliferation vs fibrosis
predominates in some patients

and
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Proadipogenic
prostaglandins

Hyaluronan
Prostaglandin E;

Interleukin-1

receptor antibody levels

muscle enlargement




M.D.A

A 1stseen 10/01/2015

A Dx w hyperthyroidsm 1 year prior, s/p RIA

A On tx. w Synthroid

A Hx of R.A., on plaquenil

A 1 year ago bilateral redness, tx w lubricants primary OPH
A Progressive changes over 1 year



M.D.A
A VA 20/25 OU, normal IOP

A Exophthalmos w 24mm OD, 23 mm OS
A MRD1 7mm OU, (normal 4 -5mm)

A Limited superior ductions, limited abduction OD, Left hypertropia
worst in rt gaze sugg of RIR enlargement

A Conjunctival chemosis
A No marcus gunn pupil, normal fundus exam



TED Diagnosis

A 2 of the following 3 signs present:

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

A Graves hyperthyroidism
A Hashimoto thyroiditis
A Presence of circulating thyroid antibodies
o TSHreceptor (TSH -R) antibodies,
o thyroid -binding inhibitory immunoglobulins (TBII),
o thyroid -stimulating immunoglobulins (TSI),
o0 antimicrosomal antibody
o Typical orbital signs (1 or more of the following):
A Unilateral or bilateral eyelid retraction with (w or w/o lagophthalmos )
A Unilateral or bilateral proptosis (compared to old photos)
A Restrictive strabismus in a typical pattern
A Compressive optic neuropathy
A Fluctuating eyelid edema/erythema
A Chemosis/caruncular edema

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

A Inferior rectus muscle
A Medial rectus muscle
A Superior rectus/ levator complex
A Lateral rectus muscle



M.D.A.

A Assesment: TED w strabismus, eyelid retraction and proptosis
A Active inflammatory stage

A Tx alternatives discussed

o Indomethacin, FML, lubrication
o Orbit CT scan
o Visual field testing



Classification

A Several scales available

o Clinical activity score (CAS)
o NOSPECS

o EUGOGO

o VISA

A Useful for studies, general guide
A Difficult to use in clinic



CAS

A 10 item listii 1 point for presence of ea. item
o Pain
A Spontaneous orbital pain in the last 4 weeks
A Gaze evoked orbital pain in the last 4 weeks
0 Redness
A Eyelid erythema
A Conjunctival injection considered to be due to active TED
o Swelling
A Eyelid swelling that is considered to be due to active TED
A Chemosis
A Inflammation of caruncle or plica semilunaris
Al ncrease of O 2 mm-3imonthpr opt osi s
0 Impaired function
A Decreasein monoocular moti l ity in any one

over 1

di r e-8 mantha

A Decrease in visual acuity equivalent to 1 Snellen line over 1 -3 months

A TEDconsi deredoattive
o CASO 3

A Helps predict benefit of immunosuppressive therapy
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NOSPECS

A Disease Severity Scale
A Based on presenting features:

©O O o o o o o

Class O:
Class 1.
Class 2:
Class 3:
Class 4:
Class 5:
Class 6:

No signs or symptoms

Only signs (upper lid retraction and stare, +/  Zlid lag)

Soft tissue involvement (edema of conjunctiva and lids, conjunctival injection)
Proptosis

Extraocular muscle involvement (usually with diplopia)

Corneal involvement (primarily  lagophthalmos )

Sght loss (due to optic nerve involvement)



EUGOGO
A Disease Severity Scale

A TED severity can be classified by the following measurements:

o Presence of an RAPD
0 Record lid retraction
A MRD 1 (note superior scleral show)
A MRD 2 (note inferior scleral show)
A Presence of temporal flare is present
o Hertel exophthalmometer with intercanthal distance
0 Risk of cornea ulceration
A Lagophthalmos
ABel |l 8s Phenomenon



EUGOGO

A Alternative classification scheme

A grades TED as:

o Mild
A Mild impact on daily life
A Insufficient to justify immunosuppressive/surgical treatment
A One or more of the following :
o Minor lid retraction (< 2 mm)
o Mild soft tissue involvement

0 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
A Moderate Zo Zevere

o Non AightZhreatening but sufficient impact on life to justify immunosuppression or surgical intervention
o0 One or more of the following:
ALid retraction O 2 mm
A Moderate or severe soft tissue involvement
AExophthal mos O 3mm above normal for race and gender
A Transient or constant diplopia

A SightZhreatening

o TED patients with resultant optic neuropathy
o corneal breakdown
o Warrants immediate intervention



TABLE 5. European Group on Graves'orbitopathy (EUG0GO)** recommends the
following classification of patients with GO

Sight-threatening GO

Moderate-to-severe GO

Mild GO

Patients with dysthyroid optic neuropathy (DON) and/
or corneal breakdown. This category warrants immediate
intervention.

These patients 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, inconstant, or constant diplopia.

These patients usually have only one or more of the
following: minor lid retraction (<2 mm), mild soft tissue
involvement, exophthalmos <3 mm above normal for race
and gender, transient or no diplopia, and corneal exposure
responsive to lubricants.




VISA

A Vision, Inflammation, Strabismus, Appearance

VISA FOLLOW-UP FORM [ Patient Label

Diate: Wisit #:
GREITOPATHY THYROID Date of birth: Age:
Symptoms: Symptoms: Gander:
GENERAL
Smoking:
Frogress; Status
Meds:
Therapy: Therapy: QoL L @
SUBJECTIVE OBJECTIVE oD 0s
Vision Refractions
Wearing * x
Wision nJabn Central vision: s¢ /¢c ! ph 20 200 - X
Manifest + x
with manifest 201 201 . x
Colorvis:  n/abn Color vision plates (HRR) / 14
Pupils (afferent defect) yim yin
Oplic nerve:  Edema ¥in y¥in - .
Pallar yin win
Progress:  s/blw Macularf lens pathology yin ¥in
INFLAMM® cousesTion Inflammatary Index (worst eyeleypelid)
Carnuncular edema (0-1} Caruncular edema (0-1);
Retrobulbar ache Chamoses 0-2) Chamasis (0-2:
At rest [0-1) | Conjunctival redness  {0-1) Canj redness 01y
With gaze  (0-1) | Lid redness {0-1) Lid redness {01}
Lid swelling: yin | Lid edema Upper  (0:2) Lid edema (0-2):
Diurnal variation: (0-1) Lower {0-2) Retrobulbar ache  (0-2):
Progress: sibiw Tetal: (10):
STRABISMUS! MOTILITY Prisen Measusre:
Diplopia: Ductions (degrees): T
None ()]
With gace (1
Intermittent (2} -— —
Constant 3 Restriction =45% L] o
Head tum/ tilt: yin 30-45* 1 1 1
15-30* 2 2
Progress:  s/b/w =15° 3 3
BPPEARANCEEXPOSURE Fat prolapse and eyeiid position;
Upper lid position: MRD L L
Lid stare ¥In | Scieral show (upper) - o SRy, P
(hower) - o = o .
Levator function - L f\.‘} . ",‘)
Light sensativty  y/n | Lagophthalmes - . ) ( L
Bulging eyes ¥y/n | Exophthalmometry (Bass: ) - o
Tearing yIn | Comeal erosions yin yin
Deular imlabion yin | Comeal uleers yin win
I0F  -straight mmHg iy
Progress:  sibiw -up e by
DISEASE GRADE Grage Progress | Response. DISEASE ACTIVTY
VW [optic neuropathy) ¥in " sib/lw
| (infammationfcongestion) 010 /10 sibiw Active
S (diplopia) 03 3 sibiw
[restriction) 0.3 3 slbiw Cnsescent
A ([Eppearancelexposure).  nommal - severe 3 sibiw
o MANAGEMENT FOLLOW-UP INTERVAL:



M.D.A.

A F/U 1 month later

A + marcus gunn pupil noted

A CT scan showed R -IR and R-MR enlargement, tight orbital apex
A Add to prior assessment compressive optic neuropathy



Central 30-2, Prueba de umbral
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Objetivo de fijacion: Central
Pérdidas de fijacion: 1/12
Errores falsos positivos: 0%
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Estimulo: IIl, Blanco
Fondo: 31.5 ASB
Estrategia: SITA-Fast

Diametro de pupila:
Agudeza visual:
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Central 30-2, Prueba de umbral

Monitor de fijacién: Mancha ciega
Objetivo de fijacion: Central
Pérdidas de fijacion: 1/16
Errores falsos positivos: 1%
Errores falsos negativos: 9 %
Duracion de la prueba: 07:17

Estimulo: 11l, Blanco
Fondo: 31.5 ASB
Estrategia: SITA-Fast

Diametro de pupila:
Agudeza visual:

RX: +3.25 DS

Fecha: 10-06-2015
Hora: 11:08 AM
DC X Edad: 61
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Management

A Goals:

0 Preserve vision

o Avoid keratopathy

o Correct diplopia

o Improve lid function and appearance

A TED

o Self limited, lasts 1 -3 years
o Acute phase 9 more responsive to medical tx
o Chronic, quiescent phase 06 usually surgical tx

A Early tx important in decreasing disease severity



A Mild to moderate TED (~75%) supportive symptom management:

o0 Odcular lubrication
o Topical cyclosporine
o Lifestyle modifications:
A Smoking cessation
A Sodium restriction to reduce water retention and tissue edema
A Sleeping with the head of the bed elevated to decrease orbital edema
A Sunglasses to decrease photophobia and feelings of dryness
o0 Oral NSAIDs for periocular pain
o Diplopia management:
A Prisms
A Strabismus surgery when stable
0 Selenium, was shown to benefit European patients with mild, non -inflammatory orbitopathy



Table 4-4 Management of Thyroid Eye Disease

Mild disease
Observation
Patient education/lifestyle changes
Smoking cessation
Salt restriction
Elevation of head of bed
Wearing sunglasses
Ocular surface lubrication
Moderate disease
Topical cyclosporine
Eyelid taping at night
Moisture goggles/chambers
Prism glasses or selective ocular patching
Moderate-dose oral steroid therapy
Severe disease
High-dose oral steroid therapy or intravenous steroid therapy
Surgical orbital decompression (followed by strabismus surgery and/or eyelid surgery)
Periocular radiotherapy
Refractory disease
Steroid-sparing immunomodulators (rituximab, others)




A Smoking cessation is a key part of treatment

0 Increases severity of disease
o0 Decreases the effectiveness of treatment methods
o Cyanide, (in cigarette smoke) converted in the body to thiocyanate, an
anti Zhyroid agent
A inhibits iodine uptake
A increases iodine excretion
A inhibits thyroid hormone synthesis

ASmokers 2X as likely to develop
when compared to nonsmokers.

APatients with Gravesd di sease wh
more likely to develop TED than nonsmokers.

A Smoking reduces the effectiveness of TED

treatments such as corticosteroids and RAI.

o Ol mpact on smoking on the response to treat ment
Op ht hal mo peakisthin/Ad Br JOphthalmol 2003;87:773-776






A Surgical management

A Approximately 20% of patients will undergo some type of surgery:

0 13% eyelid surgery
0 9% strabismus surgery
0 7% orbital decompression

A Surgery is not advised until euthyroid
A TED should be stable for at least 6 -9 months.

A Unless compressive optic neuropathy or corneal exposure present
A 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



2300wl OUUw2 UET T UwOl w2 UUT DEE
Patient with Dysthyroid Ophthalmopathy. Schoor,N.,
Seiff,S.Ophthalmol 93:476483,1986

A Orbital decompression

A Extraocular muscle surgery
A Eyelid margin repositioning
A Blepharoplasty

®40



Compressive Optic Neuropathy

A 6% TED patients affected
A Optic nerve compressed by EOM bellies at orbital apex

o Inflammation and congestion at the orbital apex compresses the optic nerve and its blood supply
0 Expansion and congestion of orbital tissues can lead to optic nerve stretching

A May be present without significant proptosis

A Loss of vision

Visual field affected

Impaired pupillary responses (Marcus -Gunn sign )
Decreased color vision

Optic nerve edema may be present

O O O O



Compressive Optic Neuropathy

A Management;

o Steroids: First line of tx
A Oral 80-100 mg, tapering 10 mg/week x 12 weeks
A1V route: weekly for 12 weeks
o0 Radiation:
A concurrent with steroids
A 2000 cGy divided in 10 sessions
0 Orbital Decompression: definitive  tx



M.D.A.

A Started on oral prednisone

A Coordinated w ENT for combined medial/floor decompression
A Decompression OD done 12/01/2015

A Post op strabismus worsened (expected)

A Tapered down prednisone

A Post op exoph : 20 mm OD, 22 OS

A Pt desired no more surgery
0 Referred for poss strabismus sx



Orbital Decompression

A Does not decrease inflammation
A Increases orbital volume to accommodate fluid, edematous tissue

A If proptosis not significant pt should be aware of eventual
enophthalmos



Orbit Decompression
A Individualize

A 1, 2 3 4walls
A Fat excision

Orbital surface of frontal bone

Posterior
ethmoidal foramen
s V. . et - z

-~

Anterior

ethmoidal foramen
Orbital surface of lesser

wing of sphenoid bone

Orbital plate of
ethmoid bone

Superior orbital fissure

Lacrimal bone

Fossa for lacrimal sac
Optic canal (foramen)

Orbital surface of greater

Orbital process of
wing of sphenoid bone

palatine bone

Orbital surface of
zygomatic bone

Orbital surface of maxilla
Inferior orbital fissure

Infraorbital groove



A Endoscopic

0 Better posterior removal, ON compresssion
o Cannot reach anteriorly, floor

A Transcaruncular :
0 Better anterior exposure, may be extended inferiorly for inferior decompression

A Lynch (transcutaneous)

o Best exposure, more scarring



