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Abstract
Purpose To examine the clinical differences in manifestation,
course, treatment, and prognosis of thyroid eye disease (TED)
in patients younger than 40 years of age at diagnosis compared
to older patients.
Methods Medical record review of 131 TED patients was
performed. The patients were divided into two age groups,
Group 1≤40 years (23 patients) and Group 2>40 years (108
patients).
Results Younger patients had more eyelid retraction and prop-
tosis at initial presentation, whereas older patients were more
likely to have diplopia (P=0.001). Acute inflammatory signs
were more common in the Group 2 patients (P=0.04).
Corrected visual acuity was 20/20 and 20/25 in both groups.
Optic neuropathy was diagnosed only in Group 2 patients (n=
12; 11 %), and it resolved after steroids or orbital decompres-
sion surgery in all cases. The mean follow-up time was
36 months (36±7.7; 59.3±5.8). Systemic steroid use, orbital
surgery, and strabismus surgery were more common in Group
2 (P<0.0001, P<0.05 respectively).
Conclusions TED under the age of 40 years has different clin-
ical features. In our group of younger patients, the clinical
presentation was milder than in the older group with a higher
rate of lid retraction and proptosis and lower rate of restrictive

myopathy and optic neuropathy. Their disease course was less
severe and required less aggressive medical treatment and less
surgical procedures.

Keywords Thyroid eye disease . Eyelid retraction . Optic
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Introduction

Thyroid eye disease (TED) is the most frequent extra-
thyroidal manifestation of Graves’ disease with an age-
adjusted annual incidence of 16 per 100,000 in women and
2.9 per 100,000 in men and with an estimated prevalence of
0.25 % [1]. It is a progressive eye disorder characterized by
immune-mediated inflammation of the extraocular muscles
and orbital connective tissue [2–6]. The incidence rate of
TED shows an apparent bimodal peak in men and women.
However, both peaks occur on average 5 years earlier in wom-
en than in men (40–44 years old vs. 45–49 years old and 60–
64 years old vs. 65–69 years old) [1].

TED patients show various degrees of severity of clinical
manifestations of disease. Different factors for this variation
were examined in the past including age [7–9, 8], gender
[10–12], smoking [11, 13, 14], and family history [15]. The
purpose of the current study is to examine clinical features,
treatment modalities, and prognosis of an incidental cohort of
TED patients in patients younger than 40 years of age at di-
agnosis compared to older patients.

Forty years old was defined as the age cut-off because few
studies in the past reported that patients who are younger than
40 years old at diagnosis had a more severe Graves’ disease
than patients who were diagnosed later. However, they found
that thyroid ophthalmopathy is more severe in patients who
are older than 40 years old [15, 16].
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Nunery et al. separated the histopathological changes in
TED to two subtypes: Type 1 was defined as a retrobulbar
fat and connective tissue stimulation with increased fibroblas-
tic activity; type 2 was defined as extraocular myositis with
edema, lymphocytic infiltration and muscle necrosis.
Patients with type 1 disease have proptosis, but a good
or normal extraocular motility and rarely have neuropa-
thy and diplopia, while type 2 patients have a greater
risk of compressive neuropathy, diplopia, and acute or-
bital inflammation [17].

This study also examines if there is correlation between
Nunery’s histopathological subtypes and epidemiological,
clinical, treatment, and prognosis.

Patients and methods

A retrospective medical record review of all TED patients
treated at the Goldschleger Eye Institute and the Department
of Ophthalmology of Kaplan Medical Center from January
1997 to December 2005 was performed. Information regard-
ing thyroid dysfunction and general medical status was re-
corded. History of symptoms was collected. Data regarding
demographics, thyroid and general medical status, presenting
signs and symptoms, visual acuity, visual field findings, com-
prehensive ophthalmic, and orbital examinations were
collected.

Each participant performed visual field test (Humphrey
24–2). Intraocular pressure (IOP) was measured by
Goldman tonometer.

Review of computerized tomographic (CT) scans of the
orbits data regarding medical treatment, prisms recommend-
ed, and surgeries performed were recorded and analyzed.

Proptosis was defined as a protrusion of the globe greater
than 17 mm or a difference of more than 2 mm between eyes
as measured by Hertel exophthalmometer.

Lid lag was defined as the slowed descent of the eyelid
during movement of the globe from primary position to down
gaze.

The patients were divided into two groups according to
whether they were ≤40 years of age (Group 1) or >40 years
of age (Group 2).

The study was approved by the local institutional review
board (IRB) of the two medical centers.

Statistical analysis

Statistical analysis was performed using a paired samples t-
test to compare pre- and postoperative data. Independent sam-
ples t-test was used to calculate difference in parametric var-
iables between the two groups. Cross tabs and chi-square
analysis were used to calculate proportional difference

between the two groups. For group less than 30 patients, data
were analyzed using non-parametric analysis tests. The over-
all significance level was set to an alpha of 0.05. Snellen VA
was converted to logMAR value. Statistical analysis was car-
ried out using Microsoft Excel 2003 (Microsoft Corporation,
Redmond,WA, USA) and SPSS software version 13.0 (SPSS,
Inc., Chicago, IL, USA).

Results

Demographics

A total of 131 TED patients participated in the study. Group 1
consisted of 23 (15 females) patients aged ≤40 years (mean±
SD 29±9 years, range 8–40), and Group 2 of 108 patients (76
females) >40 years of age (mean±SD 56±11 years, range 41–
94). Demographics of the study population are summarized in
Table 1. One patient was 8 years old, two patients were
16 years old, and two patients were 20 years old in Group 1.
The range of the other 18 patients of Group 1 was 20–40
years. The peak ages were 32 and 40 years in Group 1 and
48 and 51 years in Group 2 (Fig. 1a and b).

Thyroid and general medical status

The thyroid status in most patients was hyperthyroidism at the
initial presentation (85% in Group 1 and 82% inGroup 2). At
the time of referral to the eye center only 40 % of the Group 1
and 40 % of the Group 2 patients were hyperthyroid, whereas
45 % and 38 % were hypothyroid and 15 % and 22 % were
euthyroid, respectively. Two patients in Group 1 had concom-
itant autoimmune diseases (9 %) compared to none in Group
2. Hypertension and ischemic heart disease were more com-
mon in Group 2 (three patients, 12 %) compared to Group 1
(none). Smoking was equally prevalent in both groups
(10 %). Thyroid dysfunction treatments were similar in
both groups and consisted of propylthiouracil (PTU) or
mercaptizole (9/23, 39 % and 38/108, 35 %), radioac-
tive iodine (RAI) (8/23, 35 % and 36/108, 33 %), sur-
gery (1/23, 4 % and 9/108, 8 %), Eltroxin (1/23, 4 % and
3/108, 3 %), and steroids (0/23,0 % and 3/108, 3 %). These
differences did not reach a level of significance (chi-square
analysis).

Past ocular history was not significant in most of cases in
both groups. Most patients with previous ocular disease
belonged to Group 2 (cataract 2, glaucoma 5) and only one
patient in Group 1 with corneal opacity.

Presenting signs and symptoms

Group 1 patients complained of eye bulging (65%) and eyelid
retraction (17 %) as the initial sign more frequently than the
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Group 2 patients who were more bothered by diplopia (54 %)
followed by proptosis (41 %). Seventeen percent of Group 1
and 5 % of Group 2 patients had eyelid retraction as the pre-
senting symptom. However, as presenting sign, retraction was
seen in 15 (74 %) of Group 1 patients and in 28 (26 %) of
Group 2 patients (Fig. 2, Table 1). These differences were
highly significant (P=0.001, chi-square test). Acute inflam-
matory signs, such as eyelid edema, chemosis, and punctate
keratopathy, were significantly more common among the
Group 2 patients (P=0.04, chi-square test) (Table 1). The rate

of bilateral disease was the same in both groups (5/23 and 23/
108 or 21 % for each).

Intraocular pressure and exophthalmometry

The average IOP was within normal limits in primary and in
up-gaze (Table 2). A significant rise in IOP in up-gaze was
more common in both eyes of Group 2 patients: it rose from
17 and 18 mmHg primary gaze to 24 and 23 mmHg in up-
gaze. These differences were less apparent after treatment and

Table 1 Demographics of study
population characteristics Group 1 Group 2 P

n=23 n=108

Gender Male 8 32 NS

Female 15 76

Age (±SD) Years 29 (±9) 56 (±11) 0.000

Follow-up (months) 29 45 NS

Presenting symptoms* Diplopia 4 (17 %) 58 (54 %)

Proptosis 15 (65 %) 44 (41 %)

Eyelid retraction 4 (17 %) 5 (5 %) 0.001

Dry eyes 4 (17 %) 23 (21 %)

Blurred vision 2 (9 %) 11 (10 %)

Presenting signs Lid retraction 15 (68 %) 28 (26 %)

Eyelid edema 5 (22 %) 49 (45 %)

Lagophthalmos 17 (74 %) 56 (52 %) 0.04

Chemosis 1 (4 %) 23 (21 %)

Punctate keratopathy 2 (9 %) 21 (19 %)

Follow-up (months) 29 45 NS

Group 1 consists of patients ≤40 years of age and Group 2 of patients >40 years of age.

NS=not significant; SD=standard deviation

* Initial presenting symptoms
╪ Interval between thyroid dysfunction and TED presentation

Fig. 1 Age Distribution of the 131 Thyroid-Related Orbitopathy (TED) Study Patients. Group 1 Consisted of 23 Patients ≤40 Years of Age (a) and
Group 2 of 108 Patients >40 Years of Age (b)
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at last follow-up. Topical glaucoma medications were pre-
scribed to 11 patients in Group 2 with IOP elevation in prima-
ry position and none in Group 1.

Average exophthalmometry measurements were 21.5 and
22.5 mm in Groups 1 and 2 at the initial visit and 19.8 and
20.8 mm after treatment at the last visit, respectively (Table 2).

Visual acuity and visual field findings

Most patients had mild-to-moderate disease, and so the pre-
senting and final corrected VAs were excellent in both groups
(Table 2): 20/20 in both eyes at the first and last visit for Group
1 and 20/25 in both eyes at the first visit and 20/25 right eye
(OD) and 20/40 left eye (OS) at last follow-up for Group 2.
Visual field defects in one or both eyes were relatively more
common in the Group 2 patients: nine eyes showed quadrant
defects (six of which involved two quadrants), and eight eyes
had concentric narrowing of the visual field. One in Group 1
had a single quadrant defect and one eye had a two-quadrant
defect (P=not significant, chi-square test). None of the youn-
ger patients had dysthyroid optic neuropathy (DON).

DON

Although optic neuropathy (unilateral or bilateral) was found
only in Group 2 patients (12/108, 11 % vs. 0/23, 0 %) this
difference was not significant (P=0.09, chi-square test). The
right eye was more commonly involved (8/12 patients, 67 %),
and one patient had bilateral optic neuropathy (1/12, 8.3 %).
VA improved from 20/30 at presentation to 20/20 after treat-
ment (P=not significant, Wilcoxon signed rank test).
Exophthalmometry assessments using Hertel measurements
showed an average 3-mm decrease, from 23 mm to 20 mm
post-treatment (P=0.04). The MD visual field improved from
−7.0 dB to −1.6 dB (P=0.018). Visual field defects in the
DON patients were quadrant defect (50 %), concentric
(33 %), and two quadrants (16 %). DON was not associated
with older age or systemic cardiovascular diseases in Group 2.
DON in the Group 2 patients was more common in males
(7/12, 58 %, P=0.02), diplopia on initial presentation (11/
12, 92 %, P=0.049), and with fusiform enlargement of all
extraocular muscles on CT scan (5/12, 42 %, P=0.06). Only
one patient with DON had glaucoma. DON patients had more

Fig. 2 The Presenting Signs and
Symptoms of the 131 Thyroid-
Related Orbitopathy (TED) Study
Patients. Group 1 consisted of 23
patients ≤40 years of age and
Group 2 of 108 patients >40 years
of age

Table 2 Pre-treatment and Post-treatment Data for Thyroid-Related
Orbitopathy (TED) Study Patients

Eye Group 1 Group 2 P
n=23 n=108

Visual acuity Initial OD 20/20 20/25 .044

OS 20/20 20/25 .007

Final OD 20/20 20/25 NS

OS 20/20 20/40 NS

Hertel (mm) Initial OD 21 22 NS

OS 22 23 NS

Final OD 19.2 20.6 NS

OS 20.4 21. NS

IOP (mmHg) Initial OD 15.6 17.4 NS

OD up-gaze 18 23.5 .041

OS 15.9 18 NS

OS up-gaze 20.5 22.8 NS

Final OD 15.4 15.9 NS

OD up-gaze 18.5 20.3 NS

OS 15.8 16.1 NS

OS up-gaze 14.5 16.2 NS

MD (dB) Initial OD −1.9 −3.3 NS

OS −2.3 −4.0 NS

Final OD −1.8 −3.0 NS

OS −2.4 −3.6 NS

Group 1 consisted of patients ≤40 years of age and Group 2 of patients
>40 years of age.

OD=right eye; OS=left eye; NS=not significant; IOP=intraocular pres-
sure; MD =mean deviation
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severe restriction in up-gaze as reflected by IOP increase in
up-gaze: IOP increased on average from 20 mmHg in primary
gaze to 34 mmHg in up-gaze. IOP in patients without neurop-
athy increased from 18 mmHg to 22 mmHg (P=0.0001, chi-
square test). Treatment efficacy as measured by improvement
in VA, color vision, and visual field was achieved in patients
with DON. Specifically, 11/12 (92 %) of all DON patients in
Group 2 showed improvement in all three parameters after
anti-inflammatory treatment or orbital decompression surgery
(Table 3).

Imaging

All patients underwent CT scans to establish the diagnosis of
TED and to evaluate the orbital apex in the 12 patients with
DON. They also served to plan orbital decompression surgery
according to bony anatomy of the orbit and paranasal sinuses.
CTabnormal findings were significantly more prevalent in the
Group 2 patients (Table 4). The most common finding was
inferior rectus enlargement, followed by medial rectus muscle
enlargement and superior rectus muscle enlargement. All four
recti muscles involvement with fusiform enlargement was
more common in the Group 2 patients with DON. Nine of
the 96 patients without neuropathy (9.4 %) showed muscle
enlargement in the four recti muscles, and five out of the 12
patients with DON (42%) had similar findings (P=0.002, chi-
square test).

Type 1 and type 2 histopathological subtypes

Type 1 consisted of 118 patients and type 2 consisted of 13
patients. The mean age at diagnosis of type 1 was 51.86 years

old (mean±SD 51.86±14.11 years) and of type 2 was
51.00 years old (mean±SD 51.00±20.16 years).

Among type 2 patients, no acute inflammatory signs were
more common than among type 1 patients (18.80 % vs. 30.
76 %, respectively). Eyelid edema was more common among
type 1 patients than among type 2 patients (43.58 % vs. 15.
38 %). These differences were statistically significant (P=
0.0.41, chi-square test).

Of type 1 patients, 35.59 % underwent surgery (lid surgery,
strabismus operation or decompression surgery), while none
of the type 2 patients had surgery (P=0.0.009, chi-square test).

Parameters regarding demographics, thyroid and general
medical status, IOP and exophthalmometry, visual acuity
and visual field findings, DON, imaging, and other treatment
except for surgery and outcome were not statistically different.

Treatment of TED and outcome

Fourteen (61 %) patients in Group 1 and 59 (55 %) patients in
Group 2 received supportive measures consisting of observa-
tion or topical eye lubricants. Anti-inflammatory treatment,
such as systemic steroids, somatostatin analogues, IVIG
(Intravenous immunoglobulin), or orbital irradiation, was
more common in the Group 2 patients (P<0.0001, chi-
square). Similarly, Group 2 patients more commonly
underwent surgical procedures such as orbital decompression
(19 vs. 1 in Group 1) or strabismus (14 vs. 0 in Group 1)
surgeries (P<0.05). Eyelid repositioning surgery was per-
formed similarly in both groups (5 for Group 1 vs. 20 for
Group 2, 20 %). Treatment modalities are summarized in
Table 5 and Fig. 3. At the end of follow-up, anti-glaucoma
medications were prescribed to one Group 1 patient (4 %) and
11 Group 2 patients (10 %). These percentages did not change
significantly at the last follow-up.

Optic neuropathy improved in all Group 2 patients. The
VA, IOP, and exophthalmometry measurements did not

Table 3 Delta Change in Visual Acuity, Intraocular Pressure, Mean
Deviation (MD), and Hertel Measurements in the 131 Thyroid-Related
Orbitopathy (TED) Study Patients

Eye Group 1 Group 2 P
n=23 n=108

Delta VA logMAR OD 0.0235 0.0057 NS

OS 0.0118 −0.2461 NS

Delta IOP mmHg OD −1.0000 1.6506 0.032

OD, up-gaze 1.0000 0.8182 NS

OS −0.7692 1.9880 0.043

OS, up-gaze 8.3333 4.7778 NS

Delta Hertel mm OD 0.5385 0.8359 NS

OS 0.8077 .2969 NS

Delta MD dB OD 0.4925 −0.9559 NS

OS 0.9738 −1.2032 NS

Group 1 consisted of patients ≤40 years of age and Group 2 of patients
>40 years of age.

logMAR=minimal angle of resolution, NS=not significant

Table 4 Computerized Tomography Scan Findings in the 131 Thyroid-
Related Orbitopathy (TED) Study Patients

Group 1 n=23 Group 2 n=108 P (chi test)

IR enlargement 6 (13 %) 62 (29 %)

MR enlargement 3 (6.5 %) 42 (19 %)

SR enlargement 3 (6.5 %) 22 (10 %) 0.05

LR enlargement 0 (0 %) 3 (1.4 %)

ON stretch 0 (0 %) 9 (4 %)

Non-specific/all EOM 2 (4 %) 16 (7 %)

Fat involvement 4 (8.7 %) 6 (3 %)

Group 1 consisted of patients ≤40 years of age and Group 2 of patients
>40 years of age.

IR=inferior rectus; MR=medial rectus; SR=superior rectus; LR=lateral
rectus; ON=optic nerve; EOM=extraocular muscles
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change from initial visit to last follow-up in any of the patients
(Table 3). DON patients had significant improvement in the
following parameters after treatment: globe retro-positioning
of 3 mm, IOP decrease of 6 mmHg, mean deviation visual
field of 5.5 dB (P values of 0.01, 0.004, and 0.01, respectively,
one sample t test of the difference).

Treatment efficacy was monitored and recorded in all pa-
tients according to no change (signs and symptoms), improve-
ment or worsening. Twelve Group 1 patients (52 %)
had no change under treatment, four (17 %) improved,
and none (0 %) had worsening of the thyroid orbitopathy.
Forty-two Group 2 patients (39 %) had no change, 39
(36 %) improved and seven (6.5 %) had worsening of the
thyroid orbitopathy (P=0.02, between the two groups, chi
square test).

Mean follow-up time was 29 months in Group 1 and
45 months in Group 2 (P=0.2, NS).

Discussion

Our findings suggest that TED may have different features in
patients who are younger and older than 40 years of age, and
that restrictive myopathy and optic neuropathy are more com-
mon in the older patients. This is in line with previous reports
[7–9, 15]. Moreover, the mean age at diagnosis in most of the
case series that were published was around 40 years old [7–9,
18]. Furthermore, it is known that some signs and symptoms
of the diseases how little change with age until passing the
fifth decade [19].

Finding the correlation between age at diagnosis and prog-
nosis will help us to plan a personalized treatment according to
each patient’s prognosis. Moreover, we will be able to give
more accurate information to the patients about their
prognosis.

Exophthalmos and eyelid retraction are described as being
the most common signs of TED in many published series [12,
20, 21]. In our patients, lid retraction was more characteristic
to younger patients. The average exophthalmometry measure-
ments were 21.5 in the younger patients and 22.5 in the older
patients, although the former were more bothered by propto-
sis. Eyelid retraction as the initial sign was present in 17% and
5 % of Groups 1 and 2, respectively (Table 1). Other investi-
gators reported a relatively higher risk of eyelid retraction of
up to 90 % and exophthalmos of up to 63 % in cases of TED
[20]. Occurrence of all features, i.e., eyelid retraction, exoph-
thalmos, optic nerve dysfunction, extraocular muscle involve-
ment, and hyperthyroidism, is relatively uncommon [20].

DON is one of the most serious sequelae of TED, and if left
untreated, it can lead to permanent visual loss or permanent
visual field loss [22]. Other studies suggested that although
orbital inflammation is a common feature in DON patients, it
is not always essential [23]. Most DON patients have a VA of
20/30 or worse, reduced color vision, and visual field defects.
Half of those patients may have optic nerve swelling [23]. In

Table 5 Treatment of the 131 Thyroid-Related Orbitopathy (TED)
Study Patients

Treatment* Group 1
n=23

Group 2
n=108

P

Supportive 14 (61 %) 59 (55 %)

Systemic steroids 2 (8.7 %) 27 (25 %)

Somatostatin analogues 0 (0 %) 11 (10 %)

Immunosuppressants/IVIG 0 (0 %) 4 (3.7 %) <0.0001

Orbital irradiation 0 (0 %) 7 (2.8 %)

Orbital decompression 1 (4.3 %) 19 (17.6 %)

Strabismus surgery 0 (0 %) 14 (13 %)

Eyelid repositioning 5 (21.7 %) 20 (18.5 %)

Prism glasses 1 (4.3 %) 5 (4.7 %)

Group 1 consisted of patients ≤40 years of age and Group 2 of patients
>40 years of age.
* Some patients received more than one treatment.

IVIG=intravenous immunoglobulins

Fig. 3 Treatment Modalities in
the 131 Thyroid-Related
Orbitopathy (TED) Study
Patients. Group 1 Consisted of 23
Patients ≤40 Years of Age and
Group 2 of 108 Patients >40
Years of Age
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the current study, the mean corrected pre-treatment VA was
20/30 and the mean proptosis was 23 mm, values similar to
previous reports. Steroids and orbital decompression surgery
were reported as being very effective in treating DON [23,
24].

Precise measurements of treatment response are a prereq-
uisite to correct interpretation of therapeutic benefit. This is
sometimes difficult in TED [25]. In general, steroids (oral or
IV) are effective in treating severe inflammatory signs and
optic neuropathy. Orbital irradiation is used to treat inflamma-
tion, optic neuropathy, and diplopia secondary to inflamma-
tion [26]. Marcocci et al. [27] examined the role of orbital
radiotherapy along with oral or IV steroids in patients with
severe Graves’ orbitopathy and found that both treatments are
equally effective in proptosis and eyelid retraction reduction
as well as amelioration of diplopia, but that intravenous (IV)
glucocorticoids (along with orbital radiotherapy) were more
effective in reducing the clinical activity score. Although optic
neuropathy improved by a higher percentage under IV treat-
ments, the difference was not significant. IV glucocorticoids
were better tolerated by their patients than oral glucocorticoids
and with fewer side effects. Those authors concluded that both
treatments are effective in severe TED patients; however, the
IV route seems to be more tolerable with fewer systemic side
effects.

Most of our patients were treated conservatively: systemic
steroids were used in two (9%) of the Group 1 patients and 27
(25 %) of the Groups 2 patients. Orbital decompression sur-
gery was performed more commonly among the Group 2
patients (19/108, 18 %) since it was almost absent in the
Group 1 patients.

Restrictive myopathy was more common in Group 2,
resulting in frequent complain of diplopia (54 %) and also
strabismus surgery that was performed in 14 (13 %) of the
older patients and in none of the younger ones.

Eyelid reposition surgery was performed at a similar rate in
both groups (20 %).

According to Nunery histopathological subtypes and our
findings, we can conclude that patients under 40 years old
have type 1 ophthalmopathy and patients older than 40 have
type 2 ophthalmopathy. Our results are similar to previous
studies, reporting that patients under 40 years of age tend to
demonstrate fat expansion, whereas patients over 60 years of
age display more extraocular muscle swelling [28, 29].
We found that among patient with type 2 ophthalmopathy
acute external inflammatory signs were less common com-
pared to patients with type 1 ophthalmopathy. We assume it
is because type 1 patients have more proptosis and lid lag.
None of the patients of type 2 ophthalmopathy underwent
surgery.

Most TED patients havemild disease with preserved vision
and ocular exam. Good response to anti-inflammatory treat-
ments or surgery when indicated can be anticipated.

Patients under the age of 40 years at onset were less com-
mon among our TED series. Moreover, there were only five
patients under 21 years old. This is in accordance with the fact
that pediatric Graves’ ophthalmopathy is fairly rare [30].

The clinical presentation of the younger group is milder
than in the older group, i.e. higher rate of lid retraction and
proptosis and lower rate of restrictive myopathy and optic
neuropathy. This is in accordance with previous reports.
Although there are reports about severe ophthalmopathy in
patients younger than 40 years of age, most of the studies
revealed increasing severity with older age. This was attribut-
ed to the severity of Graves’ disease, which also advances
with older age. However, the similarity of the anti-thyroid
treatment in both of our groups preclude this explanation for
the difference in our TED patients.

Our study is limited by the lack of classification, i.e. clin-
ical activity scores or NOSPECS although it could be helpful
in analysing the data. It stems from its retrospective nature and
inclusion of participants from two medical centres, which
causes lack of uniformity in the allocation of patients.

Our study with long follow-up demonstrates that both
groups had favorable outcome although the older group need-
ed more aggressive treatment and surgical interventions. This
information may be valuable at the time of diagnosis for plan-
ning future management alternatives.
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