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Abstract

In juvenile patients with Graves’ disease, extraocular muscles may be involved. Ultrasonography
is a very important and informative diagnostic method in patients with exophthalmos and
Graves’ disease. The aim of our study was to evaluate medial and inferior extraocular muscle
thickness in juvenile patients with Graves’ disease. Materials and methods: Ultrasonography
was performed on 78 orbits of 39 juvenile patients with Graves’ disease. The thickness of medial
and inferior extraocular muscle was measured. 60 orbits of 30 randomly selected normal
healthy volunteers aged 7 to 33 years were evaluated in the study. The mean values of
proptosis, extraocular muscle thickness were compared between the patients and the normal
subjects (Student’s t-test). The significant level p<0.05 was considered statistically significant.
Results: The study revealed that the thickness values of extraocular medial and inferior rectus
muscles in juvenile patients with Graves’ disease were significantly higher than in normal
healthy subjects. Conclusions: The results of ultrasound investigation showed significant
enlargement of medial and inferior extraocular muscle thickness in juvenile patients with
Graves’ disease. The data showed that ultrasonography is important in the evaluation of the
thickness of medial and inferior extraocular muscle in Graves’ disease.
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Introduction

Imaging investigation may be wused for
evaluating the status of the orbital tissues. It
helps to identify and differentiate Graves’
ophthalmopathy from other orbital diseases,
as well (Kirsch, von Arx, 2007). Careful
orbital ultrasonography and other imaging
methods are wused for measuring the
thickness of the extraocular muscles and
excluding other orbital diseases (Kirsch, von
Arx, 2007; Rodriguez-Gonzalez et al, 2011;
Imbrasiene et al., 2010; Nagy et al.,, 2000).
Ultrasound scanning is the most practical and
rapid non-invasive method of obtaining
images of orbital tissue yielding information
for diagnosis (Acharya et al., 2008).

Ultrasonography is a low cost method,
without ionizing radiation. However,
ultrasonography is unable to perform an
accurate evaluation of the orbital apex, and
the anatomy of the orbital walls. In this
situation, it is better to use computed
tomography and magnetic resonance imaging
[Kirsch, von Arx, 2007; Kirsch et al.,, 2010;
Dayan et Dayan, 2011).

Ultrasound findings show that Graves’
ophthalmopathy is associated with the
extraocular muscle enlargement (Harris et
al, 2012). Imaging methods can help to
evaluate the process of inflammation and the
activity of disease. (Le Moli et al, 2012;
Kirsch etal,, 2010; Tachibana et al.,, 2010).

Although thyroid diseases in children and
young people are uncommon condition,
therefore they can induce ocular disorders
(Chan et al, 2002; Gogakos et al, 2010;
Goldstein et al., 2008). Ophthalmopathy in
children and young people often represents
an inflammatory state of the orbital tissues
(Monteiro et al., 2008).

The measurements by the usage of the
thickness of extraocular muscles in juvenile
patients with Graves’ disease are not widely
investigated. We investigated how
ultrasonography could be used for young
aged patients.

The aim of our study was to evaluate the
thickness of medial and inferior extraocular
muscle in juvenile patients with Graves’
disease.

Materials and methods

78 orbits of 39 juvenile patients aged 6 to 34
years with Graves’ disease were investigated:
28 patients were female and 11 male.

60 orbits of 30 randomly selected normal
healthy volunteers aged 7 to 33 years were
evaluated in the study. 17 persons were
female and 13 male.

All subjects with clinical evidence of history
of thyroid, other causes of ocular protrusion
(orbital inflammation, tumour, trauma), high
myopia and hyperopia, and other ophthalmic
disorders were excluded.

Written consent for participation was
obtained from the parents of all participants
or participants (in accordance to the age),
and the study was conducted in accordance
with the Declaration of Helsinki. The study
protocol was reviewed and approved by the
Ethics Committee of Lithuanian University of
Health Sciences.

Before performing ultrasonography
examination, clinical and laboratory data
were recorded. The diagnosis of Graves’
disease was determined according to the
clinical symptoms of Graves’ disease (diffuse
goiter, hyperthyroid symptoms and signs,
and increased thyroid hormone levels,
suppressed serum TSH level.
Ophthalmological examination included
visual acuity testing (Snellen chart),

biomicroscopy, ophthalmoscopy and
exophthalmometry (Hertel). Orbital
ultrasonography examination and

extraocular muscle (medial and inferior
rectus) measurement were performed with
OTI-Scan ultrasonic diagnostic imaging
system with a 10 MHz transducer. The probe
was placed on the side of the globe opposite
the muscle to be examined. All investigations
were done at the Eye Clinic of the Lithuanian
University of Health Sciences.
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Statistical analysis

Statistical analysis was performed to
describe the proptosis measurements, data of
the thickness of the extraocular muscles, the
mean, standard deviation (SD) using
statistical software package (version 20, SPSS
Inc.,, Chicago, IL, USA). The mean values of
proptosis, extraocular muscle thickness were
compared between the patients and the
normal subjects (Student’s t-test). All p
values were considered  statistically
significant when the values were <0.05.

Results

Our results showed that 71.79% of the
patients were female; the mean age of
patients was 18.1+3.2 years. The duration of
the illness was less than one year in 20
patients (51.28%), one to two years in 10

patients (25.64 %), and more than two years
- in 9 patients (23.08%).

Proptosis measurements in juvenile patients
with Graves’ disease ranged from 14.5 to
23.5 mm, and the mean of proptosis was
17.93% 2.3 mm (p<0.001) compared with the
control group (14.07+ 1.7 mm).

Investigations of ultrasonography showed
that in healthy young persons the thickness
of medial rectus muscle was 3.62+0.41 mm
and of inferior rectus muscle - 3.42+0.34
mm.

The study results revealed that statistically
significant enlargement was observed in
medial rectus muscle (3.99+0.29 mm) and in
inferior rectus muscle thickness (3.96+0.27
mm) in patients with Graves’ disease (Table
1).

Table 1: Mean values of extraocular muscles thickness in juvenile patients with Graves’

disease
Extraocular muscle (mm) Control group Patients P value
M+SD M=SD
Medial rectus 3.62+0.41 3.99+0.29 0.002
Inferior rectus 3.42+0.34 3.96x0.37 0.001

Discussion

Ultrasound is a very important and accurate
investigation of orbital changes in Graves’
disease and other orbit diseases (Byrne and
Green, 1992; Imbrasiene, 2011; Acharya et al,
2011). Since it is non-invasive, relatively
inexpensive, quick, done in real-time survey,
it can be used in children and adolescents
with orbital disorders. Recently, the number
of children suffering from thyroid diseases is
growing. Graves’ ophthalmopathy is the most
frequent condition of thyroid disease. Their
family doctors, pediatricians, and
endocrinologists first see the majority of such
patients. The determination of diagnosis is
often delayed which causes the complications
of this disease, such as corneal ulcerations,
opacities, optic neuropathy, and myopathy.
Therefore, the need for these patients to

perform a nondestructive and noninvasive
investigation as ultrasound examination of
extraocular muscles in order to know the
proptosis reason. - CT scan or nuclear
magnetic resonance performing is important
for differential diagnosis of orbital pathology.

In clinical practice, ultrasonography may be
used to measure the thickness of the
extraocular muscles and exclude other
pathology of the orbit, to differentiate the
active phase from the inactive phase of
Graves’ ophthalmopathy. We wanted to draw
attention to the practical application of
ultrasonography in the evaluation of the
thickness of extraocular muscles in patients
with Graves’ disease. In our study, the
thickness of the medial and inferior
extraocular muscles of juvenile patients with
Graves’ disease was enlarged and mostly
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symmetrical. This fact confirms that the
autoimmune process is symmetric. A-scan
Ultrasonography revealed from low to
medium internal reflectivity during the active
inflammatory phase, and higher when the
later stage of Graves’ ophthalmopathy
developed.

Various studies demonstrated extraocular
muscle changes in the inflammatory phase of
Graves’ disease suggesting that
ultrasonography is a reliable tool for the
determination and observation of disease
activity (Kahaly, 2001; Sabharwal et al,
2006; Gongalves et al, 2012). In Graves’
ophthalmopathy, the inflammatory cells
occur in the orbital tissues and in the
surrounding extraocular muscles (Tachibana
et al, 2010; Dayan et Dayan, 2007). The
present study data are similar to Murakami Y
et al (2001), Petrovi¢ M ] et al (2012) and our
studies (Imbrasiene et al, 2010). Some
studies showed that the enlarged extraocular
muscles could be detected by A-scan or B-
scan ultrasonography or by computerized
tomography and magnetic resonance
imaging, as the A-scan high amplitude and
signal location accurately reflect the internal
structure changes of the muscles.

Ultrasonography can be a practical approach
in many diseases, especially when computer
tomography or magnetic resonance imaging
is less available, less accessible or not (such
as children, adolescents, when patient is
pregnant or breast-feeding).
Ultrasonography is valuable not only to
monitor the early developmental stage of
Graves’ disease, but also as an explanation of
the confusing clinical picture and differential
diagnosis, conservative and  surgical
treatment planning, health care and
rehabilitation effects, and disease prevention.

The limitation of our research study was the
small number of juvenile patients who were
studied. We hope that the number of patients
will increase in subsequent studies.
Ultrasonic measuring of medial and lateral
rectus muscles in the studies of children,
adolescents and young patients with Graves’
disease are suitable for the correct diagnosis

in the practice. Ultrasound investigations are
very important in diagnosing Graves’ disease
and may be used in evaluating the
effectiveness of the treatment of this disease.

Conclusions

We measured the thickness of medial and
inferior extraocular muscles in children and
young people with Graves’ disease using
orbital ultrasonography. The results of
ultrasound investigation showed significant
enlargement of medial and inferior
extraocular muscle thickness in children and
young patients with Graves’ disease. The data
showed that ultrasonography is important in
evaluating the thickness of medial and
inferior extraocular muscle in Graves’
disease.
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