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Abstract

Introduction: Severe cases of thyroid eye disease with high intraocular pressure and visual field defects are a real diagnostic challenge
requiring the exclusion of dysthyroid optic neuropathy and differential diagnosis with glaucoma.

Aim: To report a case of a patient with active thyroid eye disease (TED), decreased visual acuity and elevated intraocular pressure.

Materials and methods: We present a 52-year-old woman with TED in both eyes, class 2c3c4a6a (NOSPECS), with 6 points (by
CAS) activity, who received corticosteroid therapy to a maximum cumulative dose of 5750 mg, with non-insulin-dependent diabetes
mellitus and topical antihypertensive treatment with tapticom, brizadopt, and luxfen. The patient received full ophthalmological exam,
tonometry, exophthalmometry, computer perimetry, optical coherence tomography (OCT) and computed tomography (CT) scan of
orbits.

Results: The following results were obtained: BCVA of right eye = 0.6, BCVA of left eye = 0.3; TOD = 26 mm Hg and TOS = 21 mm
Hg; exophthalmometry: 30 mm for the right eye and 31 mm for the left one; diplopia in all directions, edema and hyperemia of the
eyelids and conjunctiva, eyelids retraction, sluggish pupil reactions, normal color vision, transparent ocular media, indistinct borders of
the optic nerve disc, without glaucomatous excavation, tortuosity and dilation of the venules, retina - without diabetic changes, maculas
- with normal reflex; CP data for a localized inferotemporal visual field defect, CT data for thickening of all extraocular muscles, soft
tissue orbital edema, and optic nerves compression.

Conclusion: Our results confirmed the presence of dysthyroid optic neuropathy based on the decreased visual acuity, ophthalmo-
scopic evaluation of the optic nerve head, lack of glaucomatous OCT changes, atypical perimetric changes and the CT data. The optic
neuropathy is the most severe complication in patients with TED which develops due to the compression of the optic nerve and/or its
blood supply from the enlarged extraocular muscles and soft tissues in the orbital apex and due to the mechanical tension of the optic
nerve in cases moderate or severe proptosis is present.
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INTRODUCTION toimmune inflammatory disease affecting the soft tissues
of the orbit, extraocular muscles, eyeballs, and ocular ad-

nexa associated with thyroid autoimmune pathology. It is
Thyroid-associated ophthalmopathy (TAO) is a chronicau-  mostly associated with Graves™ disease and hyperthyroid-
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ism, but it can also occur in patients with euthyroidism or
hypothyroidism due to Hashimoto’s chronic autoimmune
thyroiditis.! In pathogenesis, what is essential is a cell and
humoral mediated autoimmune process against orbital an-
tigens, leading to lymphocyte infiltration, fibroblast pro-
liferation, adipogenesis, and accumulation of glucosami-
noglycans in the soft tissues of the orbit. This is associated
with an increase in their volume and a typical spindle-like
thickening of the extraocular muscles.

The natural evolution of the disease includes an active
inflammatory phase which takes 6 months to 5 years to go
into an inactive fibrous phase. The use of the CAS (clin-
ical activity score) allows clinicians to assess disease ac-
tivity and NOSPECS classification - for the severity of the
ophthalmopathy.?* Determining the phase of the disease is
crucial to the right therapeutic approach.

Clinical signs are determined by the development of an
autoimmune inflammatory process and include eyelid re-
traction, exophthalmos, edema and hyperemia of eyelids
and conjunctiva, diplopia, spontaneous retrobulbar pain,
pain upon eyeball movement. In 3%-8.6%, severe forms
of TAO are observed with the development of dysthyroid
optic neuropathy (DON) by compressing the optic nerve
in the orbital apex by the enlarged extraocular muscles.*
DON signs include reduced visual acuity, changes in visual
field, impaired color vision, changes in pupillary responses,
edema or atrophy of the optic nerve disc.

A number of studies have indicated a higher risk for
individuals with thyroid disease of having ocular hyper-
tension or glaucoma.>® Approximately 25% of patients
with TAO have elevated intraocular pressure (IOP). The
main reason for this is the increased intra-orbital pres-
sure from the increased volume of soft tissues, resulting in
disturbances in venous circulation and increased episcler-
al pressure. Long-lasting ocular hypertension can lead to
the development of glaucoma with definitive impairment.
Cases of severe TAO with high IOP and visual field defects
requiring shutdown of DON and differential diagnosis of
glaucoma are diagnostic challenges. The presence of ocular
hypertension or glaucoma requires continuous IOP moni-
toring and treatment review whereas the presence of dys-
thyroid optic neuropathy determines a severe TAO grade
with vision-threatening signs and requires immediate ther-
apeutic intervention. Computed tomography shows extra-
ocular muscle enlargement, the extent of the proptosis, and
allows the calculation of the Barrett’s risk assessment index
of DON.

The aim of the this study is to present a patient with an
active thyroid-associated ophthalmopathy which has high
IOP values, visual field defects and reduced visual acuity.

CASE REPORT

A 52-year-old patient with autoimmune thyroid disease
(Hashimotos thyroiditis) since 2010, on hormone replace-
ment therapy with levothyroxine, with non-insulin depen-

dent diabetes mellitus since 2013, a smoker, with no family
history of thyroid pathology. In 2017 she noticed edema on
the eyelids, conjunctival hyperaemia, bilateral exophthalmos
with burning and tearing. In hormone testing hypothyroid-
ism was found (TSH 6 ulU/l, range 0.34-5.6 uIU/I) and el-
evated TRAb 13 1U/I (range 0-1.75 IU/), anti-thyroglobu-
lin antibodies (anti-TG) 1107 IU/ml (range 0-115 IU/ml),
anti-thyroid peroxidase antibodies (anti-TPO) 1721 IU/ml
(range 0-34 IU/ml). Diagnosed active TAO 2b3b, CAS 5
points.

From April to August 2018, a pulse therapy with cortico-
steroids to a cumulative dose of 5750 mg was administered
without affecting the activity of TAO and retaining high im-
munological activity (April 2018 TRAb - 17.54 U/, August
2018 TRAb - 18.69 UI/I). A total thyroidectomy was per-
formed in November 2018 with a histological result of colloid
nodular goiter with focal lymphocytic thyroiditis. Due to high
IOP values, anti-hypertensive treatment with a carbonic an-
hydrase inhibitor started in June 2018, subsequently a pros-
taglandin preparation, a beta-blocker and an alpha-agonist
were added. The patient entered an eye clinic in March 2019
with complaints of decreased vision for a month, diplopia,
exophthalmos, edema and redness of the eyelids and con-
junctiva. The clinical examination showed hypermetropic
astigmatism in both eyes with best corrected visual acuity for
right eye 0.6 and left eye 0.3, upper and lower eyelid retrac-
tion with pronounced lid edema and hyperemia, conjunctival
and caruncular hyperemia and chemosis, transparent ocular
media, sluggish pupil reactions to light (Fig. 1). In ophthal-
moscopy, the optic nerve disc borders were veiled, without
glaucoma excavation, pronounced tortuosity and dilation of
the venules, retina - no change from diabetes, macules - with
a clear reflex. Colour vision was preserved for both eyes. The
degree of exophthalmos, measured by Hertels exophthal-
mometry, showed 30 mm for the right eye and 31 mm for the
left eye. The intraocular pressure was high, despite the thera-

Figure 1. Image of our patient showing active disease as mani-
fested by eyelid hyperemia, eyelid edema, conjunctival injection,
and caruncular edema.

py, and showed values of 26 mm Hg for the right eye and 21
mm Hg for the left eye, measured by Goldman tonometry in
the first position of the eyeball. Upon looking upwards at 30°,
higher IOP values were found (27 mm Hg for the right eye
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and 23 mm Hg for the left eye). The central corneal thickness
of the right eye was 593 um and of the left eye it was 604
um. Diplopia was found in all viewing directions with a slight
limitation of the left eye’s motility nasally (mild abduction
deficiency).

A computer perimetry for visual field examination (Hum-
phrey Field Analyzer 11 30-2, Threshold Test) was performed,
which showed a localized defect in the lower-left temporal
quadrant of the left eye and points with diminished light sen-
sitivity of the right eye (Fig. 2). Optical coherent tomography
of optic nerves and macules did not show any changes.

Computed tomography (CT) of orbits carried out on a
16-slice computer tomograph (Bright Speed, General Elec-
tric) identified bilateral exophthalmos, edema of the soft or-
bital tissue, thickening of all extraocular muscles of both eyes,
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and compression of the optic nerves (Fig. 3). The thickness of
the extraocular muscles was measured in axial and coronal
scans and the Barrett’s index (BI) was calculated for each or-
bit (Table 1, Figs 3 and 4).

Table 1. Thickness of extraocular muscles and BI for both eyes

Indicator Right eye Left eye
Medial rectus 10.2 mm 12 mm

Lateral rectus 10.9 mm 8.4 mm
Superior Muscle Complex 4.8 mm 4.7 mm
Inferior rectus 10 mm 8.9 mm
Barrett’s Index 62% 51%
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Figure 2. Visual field examination showing a localized defect in the lower-left temporal quadrant of the left eye (A) and points with

decreased light sensitivity of the right eye (B).

Figure 3. CT imaging identifying enlarged extraocular muscles
and proptosis.

Figure 4. Coronal CT with Barrett’s index calculation.
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Laboratory studies showed normal values of TSH and
high values of TRAb - 20.2 IU/L
Using the scale for clinical activity (CAS) we determined a
TAO activity of 6 points, and under NOSPECS classification
- severity 2c3c4ab6a.

Our results confirmed the presence of dysthyroid optic neu-
ropathy based on decreased visual acuity, ophthalmoscopic
evaluation of the optic nerve disc, lack of glaucoma OCT
changes, atypical visual fields changes and CT data.

DISCUSSION

Thyroid-associated ophthalmopathy is the most common
extrathyroidal disorder in patients with Graves’ disease and
occurs significantly less frequently (5%-10%) in patients
with autoimmune Hashimoto’s thyroiditis. Although TAO
is observed more often among females, in the severe forms
of ophthalmopathy the relative share of men increases.’”
Smoking is the most important risk factor, both related to
the development and worsening of TAO.® Smoking slows
down and worsens the effect of immunosuppressive treat-
ment in already established TAO. Poorly controlled thyroid
function (both hyper- and hypothyroidism) aggravates
ophthalmopathy. Therefore, the aim is to timely restore and
maintain euthyroid state in all patients with TAO. High ti-
tres of thyrotropin-receptor antibodies (TRAb) are a risk
factor for the occurrence of TAO, and their high retention
has a poor prognosis with regard to ocular manifestations.
A correlation between titres of TRAb and TAO activity has
been determined. Mouritis and Gerding report a strong
correlation between the TRAb and CAS (p=0.54) as well
as between the proptosis and the TRAD levels.® Eckstein
et al. have recognized the role of TRAD for predicting the
response to anti-inflammatory treatment and have estab-
lished the persistence of antibodies in 93% of patients with
a poor therapeutic response.!®!! TRAb are considered to
be an independent risk factor for TAQ, and their study sup-
ports the diagnosis, prognosis and follow-up during TAO
treatment. In our clinical case, an increase in TRAD titres
was observed despite the immunosuppressive treatment
with corticosteroids.

Dysthyroid optic neuropathy belongs to the most severe
manifestations of TAO and occurs in 3-8%. A EUGOGO
study found that in 33% of cases of DON there was no ev-
idence of proptosis greater than 21 mm.!? In these cases,
when increasing the volume of soft tissues of the orbit, the
rigid and non-elastic structures of the anterior orbital sep-
tum do not allow spontaneous decompression with bulb
protrusion, which results in the optic nerve compression.
For the development of DON in our patient, both the nerve
compression of the thickened muscle in the orbital apex
and the mechanical stretching of the nerve at the extreme
exophthalmos are responsible. It is believed that advanced
age and the accompanying diabetes are risk factors for the
development of DON, probably due to the accompanying
vasculopathy and more pronounced susceptibility to dam-

age to the optic nerve from mechanical factors in TAO.

CT gives us a diagnostic opportunity for DON risk as-
sessment by calculating the Barrett’s index (BI), which takes
into account the percentage of muscular occupation from
the height/width of the orbit.! In patients with DON, Bl is
found to be greater than 50%, and Barrett assumes that a
67% muscle index can be practically diagnosis for DON.!*
In our case, the BI for the right eye is 62%; left eye - 51%.

Elevated intraocular pressure is a common symptom
in TAO patients and is due to increased intraorbital and
episcleral venous pressure, which worsening outflow of the
aqueous humor as well as the accumulation of mucopoly-
saccharides in the trabecular meshwork. In a retrospective
study of 482 TAO patients, Kalmann and Mourits found
ocular hypertension in 3.9% of cases compared to the gen-
eral population, where the rate was 1.6%.'> Another mech-
anism for increasing IOP is the pressing of the eyeball from
the enlarged extraocular muscles. In the interpretation of
IOP values, the position of the eyeball should be taken into
account when conducting the study. A number of studies
have reported higher IOP values when deflecting the eye-
ball 30° upwards due to its compression from the rigid and
enlarged lower right muscles.!® When examining patients
with TAO and IOP measuring, the presence of disease ac-
tivity as well as the conducted treatment should be taken
into account. Behrouzi examined 117 TAO patients and
found that in patients with ocular hypertension, the active
forms predominate. In the study group he established a rate
of ocular hypertension of 8.5% and 2.5% of cases with glau-
coma.!” Determining the activity and severity of TAO is
important for the choice of treatment. Patients with disease
activity are indicated for corticosteroid therapy, which may
affect IOP values.

In patients with TAO who have high IOP, decreased vi-
sion and visual field defects, DON should be suspected and
differential diagnosis of glaucoma should be made. In these
cases, decreased visual acuity, changes in pupil reaction to
light, impaired color vision, ophthalmoscopic evaluation of
the optic disc, the lack of glaucoma OCT changes, atypical
perimetric changes and CT data are important to support
the diagnosis of DON.
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Pe3tome

BeepgeHwue: Toxénsle cydan Tupeons-acconunposannoit opraabpmoraruy (TAO) ¢ BHYTPUITIa3HBIM AaB/IeHeM 1 fe(eKTaMu 0/
3PeHNsI IIPECTABIAIT CO60IT peaTbHYI0 ANATHOCTIYECKYIO IIpo6eMy, TPeGYIOILIYI0 NCKIIOYeHNS AVCTIPEON/THOI ONITUYECKOI Hell-
ponatuu (JOH) u anddepeHinanpbHoil AMATHOCTUKA [TTAYKOMBI.

Lenb: Coobmurs o mamuente ¢ akTuBHOI TAO, CHIDKeHIIEM OCTPOTHI 3peHIsI I [IOBbIIIEHIIeM BHYTPUIIA3HOTO JAB/ICHIISL.

Matepuanbl n meToAbl: Mbl ipefcraBisieM crydait 52-netHeit xxeHuHbl ¢ TAO oboux r71as, knacca 2c¢3c4a6a (NOSPECS), ¢ wre-
CTBIO TOUKaMM aKTUBHOCTH (cormacHo CAS), KOTopas Ipolia Kypc IedeHNs: KOPTUKOCTePOMAAMY € MaKCHMA/IbHOI KyMY/IATHBHOI
mo30it 5750 MI, ¢ MHCYIMHHE3aBUCHMbIM CaXapHBIM [1abeTOM 1 MeCTHOe aHTUTHUIIEPTEH3MBHOE JIedeHMe TAITHKOM, 6p13afjoroM
u mokcheHoM. BormpHast mpoliia monHoe 06cefoBaHye I71a3a, TOHOMETPIIO, 9K30(TaTbMOMETPHIO, KOMIIBIOTEPHYIO IIepMMETPIHIO,
onTnyecKymo xorepeHtHyto tomorpaduo (OKT) un kommpiotepryto Tomorpadumio (KT) rrasHbix op6ur.

Pe3ynbratbl: Boum momydeHsl CIeAyole pe3yabraThl: KoppeKiysa octpoTsl 3penus (BCVA) nHa npaBoM rnasy = 0,6, BCVA, Ha
nesoM rmagy = 0,3; TOD = 26 mm mm Hg n TOS =21 mm mm Hg; 3K30(1)Ta}1bMOMeTpM;1: 30 MM Ji14 TpaBOroO I71a3a u 31 MM 1 1eBOT0;
IUIUIONNA BO BCEX HAIIPaB/IEHNUAX, OTEK U rUIlepeMus BeK ¥ KOHBIOHKTUBDI, peTPaKLMsA BeK, BAJIble 3pauKOBble peaKIuy, HOpManabHOe
LIBETOBOE 3peHMe, ACHAA I7Ia3Hasl CPefa, HEYETKIE TPAHMIIBI IMCKA 3PUTEIbHOTO HEPBA, OTCYTCTBME IIayKOMATO3HOM 9KCKaBaLUM,
IepeKpy4MBaHIe 1 AMIATALNA BEHYI — OTCYTCTBYE [Ua0eTNIeCKUX I3MEHEeHNIT, MaKy/Ibl — C HOpMa/IbHBIM pedriekcoM; [laHHbIe KOM-
IIBIOTEPHOII TIepMMETPUN Ha Hanu4uue fedeKTa Momd 3peHNs HIDKHeBUCOYHOIT o6macty Kopsl. [JanHble KT Ha Ha/mi4me yTOMIEHNA

9KCTPAOKY/IAPHBIX MBIIII], OTE€Ka MATKNX TKaHen u CHAB/I€HNA 3pUTETBHOTO HEPBA.

BbiBOAbI: Hamm pe3ynbTaThbl MOATBEPANIN Ha/IMYME JYCTEPUOMIHON ONTIYECKON HellponaTyy, OCHOBAaHHO Ha CHYDKEHMU OCTPO-
TBI 3peHNs, OPTATbMOCKOIMIYECKOII OLleHKe TOIOBKYM 3PUTEIbHOTO HepBa, OTCYTCTBUM IIayKoMaTo3HbIX u3MeHenuit mpu OKT, atn-
IIMYHBIX IePUMeTPUIeCcKUX 13MeHeHsiX 1 faHHbX KT. OnTudeckas HellpomaTus AB/LsieTcs Hanbosee TsDKEIbIM OCTIOXKHEHEeM Y Ia-
myenToB ¢ TAO, KOTOpOe pasBUBaeTCs BCIEACTBIUE CAABIEHNS 3PUTEIBHOTO HepBa ¥ / WIN ero KpOBOCHAOXKEHIS yBeTNIeHHBIMIU
9KCTPAOKY/LAPHBIMMU MBILILIAMI Y MATKMMY TKaHAMI Ha BepILHE OPOUTDI M B pe3y/IbTaTe MEXaHNYEeCKOTO HAIIPsKEHNA 3PUTENLHOTO
HEPBa, B C/Iy4ae Ha/IM4IMA YMEPEHHOIO UM TAKEIOro MPOITO3a.

KnwoueBble cnoBa
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