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ABSTRACT

Thyroid Orbitopathy is manifestation of Grave’s Disease that affects eyes and
orbital area. It occurs in the active and inactive phase, during which different
signs are presented. When Thyroid Orbitopathy reaches its advanced phase it
should be operated, to avoid complications like proptosis or optic nerve neu-
ropathy. Usually, the first choice is orbital fat decompression. However, it is
often not enough and bony decompression is necessary. Surgery of the strabis-
mus is also crucial for patient’s quality of life. Its aim is to restore visual field as
wide as it is possible. Last step in surgical interventions is eyelid correction to
prevent keratopathy and improve esthetic aspects.
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INTRODUCTION

Graves’ disease is an autoimmunological and inflamma-
tory disease, that affects thyroid, but also many different
organs. Thyroid orbitopathy (TO) (Graves’ orbitopathy or
thyroid eye disease) is the complication of Graves’” disease
that affects eyes [1]. The disease presents in two different
phases — inflammatory (active) and fibrotic (inactive). For
active phase inflammation and infiltration of tissues by
immune cells are characteristic. Signs and symptoms of
clinically active thyroid orbitopathy are swelling, erythema
and pain. During the inactive phase fibrosis and orbital re-
modeling occurs, but there is no inflammation. That lack
of inflammation, allows to perform rehabilitative surgery,
however if it is sight-threatening and do not responds to
pharmacological treatment, urgent surgical decompres-
sion should be performed immediately [2, 3]. It is crucial
to state the correct diagnosis of the thyroid orbitopathy to
delay progression of the changes in the orbit area.

The most commonly used European classification is the
EUGOGO (European Group on Graves’ Orbitopathy) cri-
teria, that supports physician in decision-making process.
Another popular classification that can be used is VISA
(Vision, Inflammation, Strabismus, Appearance). Both of
these grading systems are valuable tools in the manage-
ment of patients that suffer from thyroid orbitopathy [4].
The right choice of the treatment is also connected with
severity and activity assessment. Activity describes in-
flammatory process and can be evaluated using Clinical
Activity Score (CAS). If it is lower than 3 points it is in-
active. Whilst, severity refers to the risk of vision loss and
decrease in the patient’s quality of life [5]. According to the
studies, TO impairs life quality of the patient, also in mild
manifestations cases [6, 7]. Severity can be evaluated with
NOSPECS, that includes six class grading [8].

The most commonly occurring symptoms are: pain, ede-
ma, blurred vision, photophobia, increased tearing, swell-
ing of the eyelids, double vision and in the end loss of the
vision. When it comes to the signs, patients often present
upper lids retraction, eyelid edema, erythema, strabismus,
conjunctival injection, corneal ulceration and propto-
sis [9-12]. Thyroid orbitopathy affects patients with eu-
thyroidism, hypothyroidism and less frequently with the
Hashimoto’s disease [13].

If thyroid orbitopathy is being suspected, other similarly
presenting diseases are also possible and should be con-
sidered. Differential diagnosis of TO includes: idiopath-
ic orbital inflammation (orbital pseudotumor, myositis),
sarcoidosis (proptosis, myopathy), Sjogren syndrome (dry
eye, conjunctivitis), vasculitis (pain, proptosis), orbital in-
fectious diseases (pain, edema, proptosis, motility reduc-
tion) and orbital neoplasm (proptosis, diplopia, ptosis)
[14-16]. That diagnostic uncertainty implicates necessity
of enhanced diagnostics.
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Diagnosis of thyroid orbitopathy requires laboratory test-
ing (TSH, T4, TRAD) and additional imaging with CT or
MRi (to exclude other diseases like orbital tumors). Typ-
ically, patients with suspected hyperthyroidism in course
of TO should have investigated levels of free T4 and TSH
in serum to confirm the diagnosis. However, correct out-
comes do not exclude TO. If the tests results are within
normal limits and no other explanation of the disease is
possible — TSH-receptor antibodies (TRAb) and thyroid
peroxidase antibody (TPO) levels should be assessed [10,
17, 18]. Radioactive Iodine Uptake test or Thyroid Ultra-
sonography can be considered as additional diagnostic
tests [19].

It was also reported in the literature that non-inflammato-
ry, but still active thyroid orbitopathy may occur, even be-
sides low CAS score. In Dave et al. study choroidal thick-
ness, that was proofed to change in certain diseases, was
examined. Based on that, the authors have reported that
choroidal thickness is notably higher in groups of patients
with active TO as well as in non-inflammatory active TO
compared to the control group and the inactive-disease
group. That makes choroidal examination an useful tool
to control the TO’s course [20]. The same authors also
examined Choroidal Vascularity Index (CVI) in terms of
diagnostics of non-inflammatory active thyroid orbitopa-
thy and found out that it was also increased, compared to
control group with normal and inactive TO [21].

When it comes to different factors that might increase risk
of thyroid orbitopathy development, the most important
are: already suffering from thyroid disfunction, elevated
levels of thyrotropin receptor antibodies, selenium defi-
ciency, hypercholesterolemia, gene polymorphism and ra-
dioactive iodine therapy. Older age and male sex are also
described as risk factors [22-24]. The most important
factor that increases chances of the development of TO
is smoking, it is also correlated with severity of TO. Also
early diagnosis of TO is the modifiable risk factor [22, 25].
TO might be described with usage of Rundle’s curve. It
states that disorders tend to worsen rapidly during the dy-
namic stage, reach the maximum severity point and then
decrease to reach the static plateau stage, but without re-
solving completely within patients suffering from orbital
and eyelid changes [26]. Going further, connecting curve
with TO could apply to initial active phase of the disease
(dynamic stage) and the following inactive phase with low-
er symptoms than during the active one (plateau stage).
Depending on the curve and stage, different treatment op-
tions might be proposed to the patient (in general anti-in-
flammatory or immunosuppressive treatment during the
active phase and surgical interventions during the inactive
phase), also prevention of severe complications might be
implemented [27].
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TREATMENT

In TO, the most important pathophysiological processes
that affects orbit and eye are: adipogenesis, glycosamino-
glycans accumulation and inflammation. These mecha-
nisms lead to the increase of tissues’ volume within the or-
bit, which increases the pressure inside bone cavity. That
pressure can cause neuropathy of the optic nerve and sight
loss. Also, fibrotic muscles, especially rectus inferior dur-
ing up gaze, increases the pressure and leads do glaucoma
[28-32].

Many different treatments are available for thyroid orbi-
topathy (fig. 1). Usually, it is started with the medication
treatment, but about 20% cases must be treated surgically
[33]. In advanced stage of the disease the best treatment
option is to perform surgical intervention [28, 34]. Gen-
erally, two options are available — orbital decompression
(removal of one or more bone walls) and fat removal.
These two technics can be combined to enhance the final
effect [29]. In some cases of persistent diplopia, strabismus
surgery is indicated. During that intervention surgeon
recesses fibrotic oculomotor muscles. Finally, because of
incorrect corneal protection provided by the eyelids or
esthetic reasons eyelid surgery may be performed [1, 8].
Sometimes, different procedures might be combined in
order to achieve better outcomes, for instance combining
orbital decompression with strabismus surgery presented
with over 80% of successful operations [33].

Another possible options for therapy are experimental,
immunomodulatory treatments like anti-thymocyte glob-
ulin (ATG). In Swierkot et al. study ATG was administered
to the patient with bilateral TO and optic neuropathy. Af-
ter 12 weeks improvement in patient clinical were noted
and color vision were recovered [35].

Non-surgical treatment

Generally, first line treatment are glucocorticoids. They
are acting by inhibiting proinflammatory factors like IL-1,
IL-6 and IFN-y [10, 29, 36]. They can be applied as prophy-
laxis in patients undergoing radioactive iodine treatment.
Intravenous therapy is conducted in cycles and every cycle
includes usually one administration per week for 6 weeks.
Maximum cumulative dosage for each cycle of therapy
should not be greater than 8.0 g [3].

In non-advanced stages, administration of the selenium
was proved to improve quality of life and reduce progres-
sion of the disease. It should be administered for at least
6 months [37].

Local, periocular injections of triamcinolone might be
performed if there are any contraindications to treat pa-
tients with systemic glucocorticoids (glaucoma, uncon-
trolled diabetes) [38, 39]. Also, mycophenolate mofetil can
be considered, because of positive efficacy and possibility
to combine with intravenous glucocorticoids [40].

Radiotherapy is considered as an effective second-line
therapeutic option, especially in active phase of TO. It can
be combined with glucocorticoids and presents great ef-
fects, particularly in diplopia or reduced ocular muscles
motility. The most common side effects are retinopathy
and optic neuropathy [5, 41].

Cyclosporine and azathioprine can be applied as the sec-
ond-line treatment to reduce clinical activity of the dis-
ease, but only if combined with glucocorticoids in the
course of therapy [42, 43].

Another treatment path that can be implemented as
a therapy is biological treatment including teprotumum-
ab, rituximab, tocilizumab. Teprotumumab reduces di-
plopia significantly, improves quality of life and decreases
proptosis [44]. Rituximab reduces clinical activity and im-
proves proptosis [45]. Tocilizumab improves patients’ state
by decreasing clinical activity score and can only be ap-
plied in corticosteroid-resistant thyroid orbitopathy [46].

Orbital decompression

Orbital surgery is recommended in acute and advanced
thyroid orbitopathy. Indications include: inappropriate
response to pharmacological treatment and immuno-
modulatory treatment, optic neuropathy and keratitis.
The general purpose is to reduce elevated pressure and
improve patients’ vision. Great amount of different ap-
proaches is available, the most commonly used are orbital
wall decompression (the medial wall, the inferior wall,
the inferomedial complex, the lateral wall, the roof and
different combinations of them) and orbital lipectomy. It
is worth mentioning that Goldberg in his paper from 1998
presented novel approach, that laid foundation to later
surgeries with removing bone of the deep lateral wall with
accompanying fat removal, what maximized proptosis re-
duction significantly through only small lateral incision
approach [47]. The surgeon can choose between endo-
scopic or direct approach. The outcome of the three wall
decompression is up to 7.5 mm in proptosis reduction,
however during four wall decompression (posterolateral
wall complex) reduction reaches up to 10 mm [1, 8, 29,
34, 48]. In optic neuropathy caused by TO, improvement
in visual functions was reported in between 75% to 90%
of cases [49].

There is also possibility of minimally invasive orbital de-
compressions done locally. It was performed on the group
of patients with moderate or mild manifesting proptosis,
through cortical bone removal of the zygomatic marrow
space of the inferior orbital fissure and intraconal fat
dissection following short transconjunctival incision. In
48 patients (80 eyes) reduction of the exophthalmos by
amean 2.4 mm (+ 2.6 mm) was achieved [50].
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1
Possible treatment opportunities for thyroid orbitopathy.
Treatment of Thyroid Orbitopathy
SURGICAL NON-SURGICAL
Orbital Decompression | | Strabismus Surgery | | Eyelid Surgery
A\ 4
Fat Decompression Another Options Inferior Wall Decompression Rad iothera py Pha rmacologica|

| Lateral Wall Decompression

Medial Wall Decompression |

Fat decompression

The surgical decompression of orbital fat was performed
by Olivari in 1984. The purpose of the procedure is to re-
move orbital fat (extraconal or intraconal) to enlarge free
space for muscles and soft tissue, what helps to reduce
pressure and proptosis. It is estimated that fat decompres-
sion results in 2 mm proptosis reduction and causes the
same effect as one-wall decompression. The access to the
orbital fat is achieved through the conjunctiva or through
the skin of the upper lid directly. The volume of human’s
orbit fat is usually around 8 mL. However, not all of that
amount can be removed and it is not distributed equally.
Fat decompression is generally safer for the patient than
bony decompression, but regression chances are higher.
The most common complications are bleeding, infection
and nerve damages [34, 51-54]. Improvement of diplopia
was observed after decompression in over 80% of the pa-
tients [51]. Orbital fat decompression can be considered as
a reasonable alternative to treat mild to moderate thyroid
orbitopathy.

Lateral wall decompression
It should be performed at first, usually together with fat
decompression, because of significantly lower chance of

\

Radioactive lodine

Corticosteroids Alternative Drugs

(Selenium, ATG)

complications like diplopia or cerebrospinal fluid leaks,
than other approaches and lower risk of functional compli-
cations. The deep lateral wall decompression is the tech-
nique that gives better outcomes than the common lateral
wall access. It can be performed through coronal incision,
lateral canthal or eyelid incision. Some authors suggest
that removal of lateral rim during decompression leads to
higher reduction of the proptosis [34, 52, 53, 55]. Later-
al wall access is also less complicated, because the lateral
rectus muscle is rarely involved with the thyroid orbitopa-
thy [56]. In Kitaguchi et al. study exophthalmos reduction
was around 4.1 mm, what corresponded with other studies
(2.9 mm to 4.5 mm) [57].

Possible complications include diplopia, anisocoria, post-
operative numbness and mimetic disorders due to injuries
of nerves and ganglions in the close area [58]. Moreover,
a complication of temporal muscle collapsing into the re-
sected wall was described. One of the treatment options is
the use of Temporal Cage, but it reduces the volume gain.
In Spalthoff et al. study it was suggested that moving later-
al wall to the side and trimming the lateral rim, can solve
that problem without Temporal Cage usage [59, 60]. Lat-
eral orbital rim can be preserved or removed. Preserving
it reduces the risk of tissue injury and cerebrospinal liquid
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leak, but removing it reduces the operation time and leads
to enhanced proptosis reduction [61].

Medial wall decompression

Medial wall is available to operate through the skin inci-
sion, orbital access or endonasal with endoscope. It is often
combined with inferior wall decompression and called “in-
feromedial wall decompression” Anterior ethmoidal neu-
rovascular bundles are located on the medial wall, it is sug-
gested to cauterize or clip it. Another approach is to leave
the bundles untouched if it is possible. Average proptosis
reduction that can be achieved is around 2-3 mm. The
most possible complication is diplopia, infraorbital nerve
damage and other undesirable events are hemorrhages, si-
nusitis and cerebrospinal fluid leak [31, 34, 52, 58, 62]. If it
is necessary, the optic nerve decompression can be done
during this approach [63].

It was found that medial wall bows from intraorbital tis-
sues enlargement. In Clards et al. study it was found that
greater pneumatization of the ethmoid facilitates, after
surgical intervention on medial wall, gives better outcomes
of proptosis reduction [64].

Inferior wall decompression

It is usually performed together with medial wall decom-
pression, when lateral wall decompression is not sufficient.
Inferior wall can be operated transorbitally, through con-
junctival incision or skin incision and trans-antral with en-
doscope approach from the oral cavity. Average proptosis
reduction is 3.5-4 mm. The main possible complications
are diplopia and infraorbital nerve damage, which can re-
solve in hypoesthesia of the lower lid and the cheek [34, 52,
53, 63, 65]. However, patients with intervention only on in-
ferior wall had significantly less complications, than patients
who underwent two-wall decompression [66]. According to
the studies complication like diplopia occurred in about 15%
of cases of inferior-medial wall decompression [67].

Another options

Other less popular techniques might be used to treat thy-
roid orbitopathy. Balanced decompression (includes me-
dial and lateral wall decompression, while orbital floor
remains intact) is performed in moderate cases of TO [53,
62]. Three-wall decompression (medial, lateral and inferi-
or wall) is especially beneficial in restoring visual field of
the patient in advanced stages [68]. Also, three-wall de-
compression provides better reduction of the proptosis
than the two-wall version, while the new-onset diplopia is
occurring more often [69].

Strabismus surgery

The strabismus is not only an esthetic problem, but it can
also cause diplopia, what affects patients’ everyday activ-

ities and work life. The first line treatment of strabismus
should be correction that is achieved by prisms. If these
methods did not improve patients sight strabismus surgery
is necessary. It should be performed after the orbital de-
compression or at least at the same time and in the inactive
phase. It is because orbital decompression can change the
deviation of the strabismus. The patient must be euthyroid
and strabismus must be stable for 3—6 months (depending
on the author). The purpose of the intervention is to re-
store as much as possible of visual field, especially in the
primary position and downgaze [8, 70-72].

Two types of strabismus are described — vertical and hori-
zontal. In vertical type the most commonly involved mus-
cle is inferior rectus. However, in horizontal type medial
rectus muscle is mainly affected. Usually, the main aim of
the intervention is to weaken restricted oculomotor mus-
cles, achieved with recession [72, 73]. Another approach
focus on enhancing the antagonist muscle, what can be
achieved with the resection procedure [30]. After radical
inferior rectus muscle recession, complication in the form
of lower lip retraction may appear [49].

Eyelid surgery

The last step of thyroid orbitopathy surgery, after at least
6 months of euthyroidism is eyelid correction. Eyelid surgery
can be linked with strabismus surgery, however it should be
always done after orbital and strabismus treatment, because
it’s outcomes may alter eyelid plastics effects [72].
Important factor that have a crucial role when it comes to
making decision of the urgency of the intervention is ad-
vancement of ocular surface damage. Lid retraction, which
is one of the most characteristic signs and the most com-
mon sign of TO is caused by fibrosis, what is an outcome
of inflammation and fibroblasts deposition. That can lead
to increased tear evaporation and keratopathy. Main pro-
cedures include lowering the upper lid, raising the lower
lid, reduction of palpebral aperture with graft lengthening.
Lid retraction can be divided into upper lid and lower lid
retraction. To treat the upper lid Millerectomy (with leva-
tor disinsertion if needed), scleral interposition, hangback
sutures or blepharotomy [74]. However, to treat lower lid
the surgeon can perform recession or extirpation of the
inferior retractors and capsulopalpebral fascia [75]. Eleva-
tion of the lower lid can be done with auto- or allografting
techniques [49]. That includes utilization of dermis fat,
mucosa, free tarsal graft, sclera from the donor and arti-
ficial materials [76]. Positive outcome of the intervention
might be achieved in around 75% of the patients [74].

In general, two surgical approaches are possible — anteri-
or (through the eyelid) and posterior (through conjunctiva
and Miiller’s muscle). Eyelid surgery have an important role
in esthetic rehabilitation. In the end blepharoplasty can be
performed to remove excess skin and fat in the area of eye-
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lids [8, 29, 53, 74, 77]. Also, that kind of rehabilitative sur-
gery allows patient to regain satisfaction from its own ap-
pearance [78] correction of eyelid retraction, and aesthetic
blepharoplasty, performed traditionally in separate stages.

PANDEMIC CIRCUMSTANCES

During COVID-19 pandemic it could be more beneficial
for patients to postpone the surgical interventions in order
not to risk the infection, but only if there is no risk of sight
loss [79]. Mild manifestations of TO should be treated by
resigning from smoking and pharmacologically with glu-
cocorticoids and other immunomodulating drugs. Home
therapy should be considered, but remaining under the
strict monitoring of the patients’ state [3, 80].
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CONCLUSIONS

Thyroid orbitopathy is complex and difficult to treat disease.
Often pharmacological methods (selenium, glucocorticoids,
cyclosporine and antibodies) and radiotherapy are not suf-
ficient to achieve the satisfactory effect of the therapy. In
these patients, surgical intervention is demanded to provide
effective treatment. Surgeon that decided to perform an
intervention has a whole range of technics and approaches
to choose from. Depending on acquired skills, experience
and expected outcome of the surgery it can be decided to
decompress different number of walls, but also recess or en-
hance oculomotor muscles or remove orbital fat.

Well performed intervention is not only effective way of
treating thyroid orbitopathy, but also introduces a great
improvement in patients’ quality of life.
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