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Abstract

Background: Ophthalmopathy Graves’ is one of the serious complications of Graves’ dis-
eases, that can decrease the quality of life of the patient. The pathogenesis is not well under-
stood, resulting in less effective therapy and resulting in permanent eye function impairment.

Objective: To determine the ratio of thyroid stimulating hormone receptor antibody (TRAb) 
between Graves’ disease patients with and without ophtalmopaty.

Methods: This is a cross-sectional study involving 50 patients with Graves’ active disease, 
who underwent treatment at Endocrine and Metabolic Unit of Internal Disease, Outpatient In-
stallation of Dr. Soetomo General Hospital Surabaya. Graves’ ophthalmopathy was determined 
when extracted eksoftalmus or eyelid retraction with thyroid dysfunction was found. Levels of 
thyroid-stimulating hormone (TSH) and FT4 were measured using the ELISA method. Mean-
while, TRAb level was measured using third generation thyroid binding inhibiting immunoglobu-
lins (TBII) with ELISA method.

Results: There were 25 (50%) patients in the active Graves’ patient group with and without 
ophthalmopathy, respectively, with age ranging from 20 to 65 years old. The median value of 
TRAb patients with Graves ‘disease with ophthalmopathy was 3.21 IU/l, which is higher and 
statistically significant (p = 0.001) than TRAb levels of patients with Graves’ disease without 
ophthalmopathy, with median value of 1.81 IU/l.

Conclusion: Higher levels of TRAb were found and statistically significant in Graves ‘disease 
patients with ophthalmopathy than Graves’ patients without ophthalmopathy.
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ders and the impairment or even loss of vision 
[Paravina M., 2012]. Understanding the low 
pathogenesis of ophthalmopathic Graves’ resulting 
in the treatment of this disease has not achieved 
satisfactory results resulting in impairment and 
impaired function and anatomy of the eye [Grie-
pentrog G, Garrity J, 2009].

The incidence of Graves’ ophthalmopathy in 
the United States reaches 16 cases per 100,000 
population per year in women, and 2.9 cases per 
100,000 population per year in men [Wiersinga W, 
Bartalena L, 2002]. Ophthalmopathy occurring in 

Introduction

Ophthalmopathy Graves’ is an autoimmune dis-
ease that attacks the orbital and periorbital tissues 
associated with Graves’ disease, one of the serious 
complications of Graves’ disease that can degrade 
the patient’s quality of life due to cosmetic disor-
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about 50% of patients with Graves’ disease can 
cause pain in orbit in 30% of patients, diplopia in 
17.5% of patients, lacrimation or photophobia in 
15-20% of patients, blurred vision 75% of patients, 
proptosis in 60% patients, restrictive extraocular 
myopathy in 40% of patients, eyelid retraction in 
90% of patients and loss of vision in 5% of patients 
[Khalilzadeh O. et al., 2011]. Between Graves 
‘disease with Graves’ ophthalmopathy there is a 
clinical association, in general ophthalmopathy oc-
curs in hyperthyroid patients. 

In Graves’ disease, Thyroid Stimulating Hor-
mone Receptor (TSH-R) is the main autoantigen. 
TSH-R bonding with TSH-R receptor autoantibod-
ies (TRAb) may affect the metabolic activity of the 
thyroid gland resulting in hyperthyroidism. Recent 
years have found evidence of an increase in TSH-R 
expression in the orbital tissue of the Graves’ oph-
thalmopathic patient [Bahn R, 2003]. The presence 
of a bond between TRAb and TSH-R in orbital fi-
broblasts is thought to result in edema, adipogen-
esis, and fibrosis of connective tissue and intraor-
bitous fat tissue so that extraocular muscle volume 
and intraorbitic adipose tissue increase.

These histopathologic changes correspond to 
typical Graves’ ophthalmopathic features with clini-
cal manifestations of eyelid retraction, proptosis, 
optic neuropathy, or extraocular myopathy [Eck-
stein A et al., 2006]. The study demonstrated a 
strong correlation between TRAb levels and Graves 
‘clinical severity of Graves’ stalmopathy as mea-
sured by NO SPECS classification [Gerding MN., 
2000]. Similarly, there was no significant difference 
in TRAb levels between Graves’ patients with and 
without ophthalmopathy [Myint KS., 2007].

There are several methods of examination of 
TRAb levels known today. The examination of 
using TSH Binding Inhibitor Immunoglobulin 
(TBII) method was considered quite sensitive, ap-
plicative, and useful for research and clinical pur-
poses. The third-generation TBII examination has 
a high sensitivity and specificity level of 95% and 
100%. The degree of sensitivity and specificity is 
also influenced by the ethnic variation of the ex-
amining subjects [Ajjan R, Weetman A, 2008, Jang 
S et al., 2013]. This study aims to determine the 
TRAb level comparison of patients with Graves’ 
disease with and without ophthalmopathy.

Material and methods

This research is an observational analytic re-
search with cross sectional. The study sample was 
Graves’ disease patients who fulfilled inclusion 
and exclusion criteria in Endocrine Polyclinic 
Metabolic Disease, Outpatient Installation dr. 
Soetomo General Hospital, Surabaya in April - Au-
gust. Sampling was done by consecutive sampling 
technique. The inclusion criteria in this study were 
20-65 years old patients aged 20 to 65 years old 
who received active propylthiouracil (PTU) treat-
ment for 8 weeks or more and were willing to be 
involved in the study and signed informed consent.

Active Graves’ disease patients receiving me-
thimazole (MMI) treatment, history of thyroidec-
tomy, radioiodin, intraocular steroids, systemic 
steroids, intraorbitant radiation, eye reconstruction 
surgery and intraorbitic trauma, Graves’ patients 
with diabetes mellitus who received Thiazoli-
dinebdiones (glitazone) treatment at this or previ-
ous history of therapy, smokers, pregnant women, 
critical condition patients such as thyroid crisis, 
septic shock, or cardiogenic shock are excluded.

Graves’ Ophthalmopathy is an autoimmune dis-
ease that affects extraocular muscles and connec-
tive tissue around the orbit of Graves’ disease. Di-
agnosis based on anamnesis and physical examina-
tion that is, if there is a disease Graves’ hyperthy-
roidism either at this time or previous history ac-
companied by eye disorders eksoftalmus and or 
retraction eyelids [Bartley G, Gorman C, 1995; 
Bartalena L, Tanda M, 2009; Chong K, 2010]. 
From the results of the examination, patients were 
classified as patients with and without ophthal-
mopathy. Graves’ disease is an autoimmune dis-
ease that affects the thyroid gland, caused by the 
formation of autoantibodies against TSH-R in the 
thyroid (TRAb) [DeGroot LJ., 2012].

Active Graves’ patients, who underwent treat-
ment at Dr. Soetomo Hospital Polyclinic Surabaya 
and meet the criteria of the study conducted profile 
data collection, anamnesis and physical examina-
tion. Patients also performed blood sampling to 
determine TRAb level, then subjects were classi-
fied into two groups of active Graves’ disease pa-
tients with and without ophthalmopathy. The study 
sample was taken by using consecutive sampling 
technique and matcing of age and sex variables be-
tween the two groups of research subjects . After 
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the sufficient number of subjects met the minimum 
number required, the data were then processed and 
analyzed and research reports were prepared. Data 
were processed using SPSS software version 17.0 
(SPSS, Inc., Chicago, IL.). The collected data were 
analyzed using descriptive statistical analysis, nu-
merical comparative statistical analysis. Results of 
analysis were considered significant when p <0.05.

Results

There were 119 patients who came and diag-
nosed with Graves’ disease. After anamnesis, 
physical examination, laboratory examination, and 
matching of age and sex variables, there were 50 
patients with active Graves ‘disease consisting of 
25 patients with ophthalmopathy and 25 patients 
without ophthalmopathy. Characteristics of pa-
tients with Graves’ disease were distinguished by 
general characteristics, clinical characteristics , 
and laboratory characteristics. 

There were 119 patients who came and diag-
nosed with Graves’ disease. After anamnesis, 
physical examination, laboratory examination, and 
matching of age and sex variables, there were 50 
patients with active Graves ‘disease consisting of 
25 patients with ophthalmopathy and 25 patients 
without ophthalmopathy. Characteristics of pa-
tients with Graves’ disease were distinguished by 
general characteristics, clinical characteristics , 
and laboratory characteristics. 

Based on the duration of the patient suffering 
from Graves’ disease, most experienced for 1 - 5 
years in both groups. In the Graves ‘patient group 
without ophthalmopathy 4 patients (16%) devel-
oped Graves’ disease for less than 1 year, 12 patients 
(48%) for 1 - 5 years, 6 patients (24%) for 5-10 
years, 3 patients (12%) for more than 10 years. In 
the Graves’ patient group with ophthalmopathy, 8 
patients (32%) developed Graves’ disease for less 
than 1 year, 9 patients (36%) for 1 - 5 years, 5 pa-
tients (20%) for 5-10 years, and 3 patients (12%) for 
more than 10 years. The general characteristics data 
of research subjects can be seen in table 1.

Clinical characteristics of study subjects, clas-
sified into diffuse struma, dermopathy, and 
acropaki. From the results of physical examina-
tion, diffuse diffuses were obtained in the Graves’ 
patient group group without the ophthalmopathy 
as follows, degree 0 in 7 patients (28%), 1 degree 

in 15 patients (60%), and 2 degrees in 3 patients 
(12%). There were no diffuse diffuses of degree 3 
in this group. Whereas in the Graves’ disease group 
group with ophthalmopathy the diffuses were ob-
tained at all levels, ie, degre 0 in 4 patients (16%), 
1st degree in 13 patients (52%), 2nd degree in 7 pa-
tients (28%), and 3rd degree in 1 patient (4%). 

Thyroid dermopathy was obtained in 3 patients 
(6%), in the Graves’ disease group with ophthal-
mopathy. In patients with thyroid dermopathy, 
there is a picture of gray-colored discoloration, ac-
companied by hyperkeratosis on both upper and 
lateral backs. The clinical features of struma, thy-
roid dermopathy obtained in some research sub-
jects as shown in Figure 1. Thyroid acropacin in 
this study was obtained in 3 patients (6%), i.e. in 

Table 1. 
Subjects’ general characteristics

Category
Ophthalmopathy

P 
valueWithout With 

n % n %
Gender

Male 8 16% 7 14%
0.5

Female 17 34% 18 36%
Age (year)

Mean 
± St Dev

43.64 
± 13.36 - 43.44 

± 12.36 -
0.956Range 

(min-max) 20 s/d 64 - 21 s/d 65 -

Graves’ disease duration
< 1 year 4 8% 8 16%

0.604
1 – 5 years 12 24% 9 18%
5 – 10 years 6 12% 5 10%
>10 years 3 6% 3 6%

Figure 1.Struma diffuse Degree 1 (A) Degree 2 (B); 
Thyroid dermopathy (C, D)

A
A B

C D
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the Graves’ disease group with ophthalmopathy. In 
these three patients we also obtained a picture of 
thyroid dermopathy on both legs. Description of 
thyroid acropaces obtained in the form of swelling 
of several fingers with pigmentation and hyperker-
atosis at the fingertips, without fingers, as shown 
in Figure 2. Clinical characteristics of the study 
subjects, as shown in table 2. In the laboratory re-
sults, the patient group of Graves’ tanpa ophthal-
mopathy disease has a median value of FT4 level 
of 1.27 ng/dl with a minimum value range up to a 
maximum of 0.90-9.85 ng/dl. The median value of 
FT4 levels for the Graves’ disease group with oph-
thalmopathy was 1.68 ng/dl, with a minimum to 
maximal range of values of 0.90 - 5.50 ng/dl. 

group of patients with Graves’ disease with ophthal-
mopathy were 0.011 uIU/mL, with a minimum range 
up to a maximum of 0.001 to 4.500 uIU/mL. 

Laboratory characteristics of the study subjects 
were shown in table 3. Graves’ ophthalmopathic pa-
tients have special characteristics, i.e., varying pa-
tient complaints. In this study obtained as many as 
12 patients (48%) showed initial complaints that 
reflect the symptoms and tirahipertiroid, with com-
plaints of pounding and fatigue. A total of 5 patients 
(20%) changes in eye shape. The rest, as many as 8 
patients (32%) said that both complaints, both eye 
disorders and symptoms and signs of hyperthyroid-
ism occur together.It is illustrated in Fig. 3.

Table 2. 
Subjects’ clinical characteristics

Category
Ophthalmopathy

Without With
n % n %

Struma diffuse
Degree 0 7 14% 4 8%
Degree 1 15 30% 13 26%
Degree 2 3 6% 7 14%
Degree 3 0 0% 1 2%

Thyroid dermopathy
Negative 25 50% 22 44%
Positive 0 0% 3 6%

Thyroid acropachy
Negative 25 50% 22 44%
Positive 0 0% 3 6%

Table 3. 
Characteristics of laboratory research subjects

Category Ophthalmopathy P valueWithout With
FT4 (ng/dl)

Range 
(min-max) 0.90 s/d 9.85 0.90 s/d 5.50 0.269
Median 1.27 1.68

TSH (Niu/mL)
Rentang 
(min-max) 0.001 s/d 4.000 0.001 s/d 

4.500 0.294
Median 0.036 0.011

32%

20%

48%

Figure 3. Initial complaints of Graves' disease pa-
tients with ophthalmopathy.   symptoms and signs of 
hyperthyroidism,    Eye impairment,    symptoms and 
signs of hyperthyroidism and eye impairment

Figure 2. Thyroid acids

The subjects in the Graves’ patient group without 
ophthalmopathy had a median value of 0.036 uIU/
mL TSH, with a minimum to maximum range of 
0.001 to 4,000 uIU/mL. The median values of TSH 

Changes in eye shape obtained in the subjects 
of this study varied. There are several images of 
ophthalmopathy found, i.e. as many as 11 (44%) of 
patients exhibited eksoftalmus manifestation with 
eyelid retraction, 2 (8%) of patients showed only 
ecophysical manifestations alone, and 12 (48%) 
patients showed only eyelid retracted manifesta-
tions. Characteristics of abnormalities eyes in 
Graves’ patients with the ophthalmopathy shown 
above as shown in figure 4.
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To find the description of TRAb levels, the sub-
jects were classified into two groups, the Graves’ 
disease group with ophthalmopathy and the 
Graves’ disease group without ophthalmopathy. 
The mean TRAb rate in the Graves’ disease group 
with ophthalmopathy was 5.47 ± 5.71 IU/l, with a 
median value of 3.21 IU/l, a minimum value of 
1.79 IU/l and a maximum score of 28.9 IU/l. While 
the Graves’ patient group without ophthalmopathy 
had an average TRAb rate of 4.32 ± 6.45 IU/l, with 
a median value of 1.81 IU/l, a minimum value of 
1.03 IU/l and a maximum value of 26.8 IU/l. The 
descriptive descriptive value of TRAb values 
based on the Graves’ patient group of patients as 
shown in table 4 below.

The TRAb values distribution shows a very high 
level of diversity. This is as indicated by the stan-
dard deviation values of TRAb levels in both groups 
which are much larger when compared to the mean 
values of TRAb in each group. The TRAb values 
distribution can be described as shown in figure 5.

To assess the TRAb rate comparison between 
the Graves’ disease patients group with and with-
out ophthalmopathy, we first tested the data distri-
bution first. The test used is Saphiro-Wilk test be-
cause the number of samples used in this study is 
small. If in this test obtained p value less than 0.05, 
then the distribution of data is said not normal, and 
vice versa. In this test obtained the value of p in 

Table 4. 
Characteristics of TRAb value of research subjects

TRAb (IU/l) Mean Min Max Median St. Dev
Without 
ophthalmopathy 4.32 1.03 26.8 1.81 6.45

With 
ophthalmopathy 5.47 1.79 28.9 3.21 5.71

44% 48%

8%

Figure 4. The ophthalmic characteristics of the study 
subjects.  Retracting eyelids + eksoftalmus 44%, 

 Retracting eyelids,  48%,  Eksoftalmus 8%. Figure 5. Distribution and TRAb rate mean

12

10

8

6

4

2

0

-2

-4 Without ophthalmopathy

Median 1.81
n = 25

Median 3.21
n = 25

With ophthalmopathy

both groups smaller than 0.05, it can be concluded 
that the value of TRAb on both groups have abnor-
mal data distribution.

The test result on the comparison of TRAb values 
between the two study subjects was obtained p value 
of 0.001. Thus, it can be concluded that the compari-
son of TRAb values between the Graves’ disease pa-
tients group with and without ophthalmopathy 
showed statistically significant differences.

Discussion

This study involved 50 patients, consisting of 
15 people with male sex (30%) and 35 people 
(70%) with female gender. The ratio of patients 
with graves’ disease between women and men 
was obtained consecutively at 3: 1 and 2.9: 1 
[Malabu U et al., 2008; Subekti I et al., 2012]. In 
the Graves’ disease group with ophthalmopathy, 
were 18 (72%) female patients and 7 (28%) male 
patients. These results are not much different 
from epidemiological studies which say the risk 
of Graves’ ophthalmopathy in women is higher 
than that of men ranging from 3: 1 to 10: 1 [Para-
vina M, 2012; Petrovic M et al., 2012].

In this study, subjects the Graves’ patients group 
without olfamopati had an average age of 43.64 ± 
13.36 years. Whereas, the Graves’ patient group 
group with ophthalmopathy had mean of 43.44 ± 
12.36 years. This condition is consistent with the 
characteristics of Graves’ disease patients where in-
cidence increases in adulthood with peak incidence 
between the ages of 40-60 years [Brent G, 2008].

Graves’ disease patients have other distinctive 
clinical characteristics, ie diffuse struma, dermop-
athy, and thyroid acrophoses. Struma diffuse is a 
characteristic feature of Graves’ disease as a dif-
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fuse enlargement of the thyroid gland including 
isthmus and lateral lobes, without separate nodules 
[Brent, 2008]. Struma is seen in the thyroid gland 
with normal or abnormal function. In this study we 
obtained the most diffuse diffuse size in degree I, 
i.e. 15 (30%) patients in the Graves ‘patient group 
without ophthalmopathy and 13 (26%) patients in 
the Graves’ disease group with ophthalmopathy. 

Thyroid dermopathy is a manifestation of 
Graves’ disease in the skin that is quite rare. In this 
study, obtained 3 (6%) patients with Graves’ dis-
ease with thyroid dermopathy. In one of the study 
subjects, there was a description of thyroid der-
mopathy on the back of the foot, this may be re-
lated to the patient’s habit of sitting cross-legged 
on the floor, increasing friction frequency with the 
floor. In the present study, a description of thyroid 
dermopathy in the lateral part of the foot was as-
sociated with the patient’s habit of daily shoe use. 
In this study, thyroid dermopathy was obtained in 
three patients (12%) in the Graves’ disease group 
with ophthalmopathy. 

Thyroid dermopathy is a manifestation of 
Graves’ disease that arises at an advanced stage, 
which occurs after the manifestation of ophthal-
mopathy and thyrotoxicosis. Thus, in patients with 
thyroid dermopathy is almost always accompanied 
by Graves’ ophthalmopathy [Schwartz KM., 2002, 
Fatourechi, 2005, Reddy S et al., 2014]. Thyroid 
dermopathy is used as a marker of severe ophthal-
mopathy and active autoimmune processes [Fatou-
rechi V, 2005]. Similarly, patients with thyroid der-
mopathy in the subjects of this study, in these pa-
tients obtained positive thyroid autoantibody re-
sults and obtained in the group of patients with 
Graves’ disease with ophthalmopathy alone.

Thyroid acids are a very rare clinical presenta-
tion of Graves’ disease, with a prevalence rate of 0.8 
to 1% [Paravina M., 2012]. In this study, we found 
3 (6%) patients with Graves’ disease with thyroid 
acids, with images of soft tissue swelling of fingers, 
pigmentation, and hyperkeratosis, without fingers. 
Although the thyroid acropachy frequency obtained 
in this study was higher than in other studies, but in 
all thyroid acropachy patients, there was also a pic-
ture of thyroid dermopathy and ophthalmopathy.

In this study we obtained median values of FT4 
levels in the Graves ‘patients group without oph-
thalmopathy of 1.27 ng/dl and median group of pa-

tients with Graves’ disease with ophthalmopathy 
of 1.68 ng/dl. This shows that the median value of 
FT4 levels of both groups in the normal range 
range, which means both groups have reached eu-
tyroid. FT4 levels are inversely proportional to 
levels of TSH. In this study, median TSH levels in 
both groups were below the normal range of 0.036 
uIU/mL in the Graves’ tanpaoftalmopati and 0.011 
uIU/mL group of patients with ophthalmopathy. 

The TSH level remained low in the study sub-
jects despite having received antithyroid drugs, 
which is caused by the suppression of the pituitary 
gland by long-standing thyroid hormones. TSH 
levels will remain low for several weeks or months, 
although thyroid hormone levels have reached nor-
mal levels with antithyroid drugs [Decroli E et al., 
2014]. TSH levels can not be used as monitoring in 
therapy [Cooper SC, 2005]. There was no data pro-
file of TSH content of research subjects found 
prior to therapy. Therefore, how changes in TSH 
levels of the study subjects before and after anti-
thyroid administration remains unknown.

In this study, patients with ophthalmopathic 
Graves’ most came due to hyperthyroidism, reach-
ing 12 (48%) people. Most hyperthyroid com-
plaints are chest pounding and tired easily. Com-
plaints of ophthalmopathy and hyperthyroidism 
occur together, which reaches 8 (32%) people. The 
rest, as many as 5 (20%) of patients come with ini-
tial complaints of ophthalmopathy, with most eye 
complaints in the form of swelling or bulging.

The diagnosis of Graves’ ophthalmopathy can be 
easily established by physical examination includ-
ing eyelid retraction, ocophthalmus, optic nerve 
dysfunction, and extraocular muscle involvement 
[Bartley GB, Gorman CA., 1995]. The results ob-
tained in this study showed that eyelid retraction 
was the most common with 12 (48%) patients, fol-
lowed by eyelid and eksoftalmus retraction in 11 
(44%) patients, and eksoftalmus in 2 (8%) patients. 

The study involved patients with positive 
TRAb. This suggests that the subjects in both 
groups were still undergoing an active autoim-
mune process. Thus, the study subjects have a 
quite high risk of experiencing relapse, although 
the levels of FT4 have reached normal numbers. 
Many retrospective studies suggest that patients 
with severe hyperthyroidism, large goitre size, 
high TRAb levels, and a T3 to serum T4 ratio of up 
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to 20 will find it difficult to achieve remission after 
treatment [Cooper SC, 2005]. Antithyroid treat-
ment is recommended for 12-18 months [Abraham 
B et al., 2004].

The Graves’ patient group without ophthalmopa-
thy had a median value of TRAb of 1.81 IU/l with a 
minimum value of 1.03 IU/l and a maximum of 26.8 
IU/l. The ophthalmopathic group had a median 
TRAb level of 3.21 IU/l with a minimum value of 
1.79 IU/l and a maximum of 28.9 IU/l. Research 
conducted by Jang et al. also mentions that patients 
of Graves ‘hyperthyroid ophthalmopathy have 
higher TRAb levels than Graves’ ophthalmopathic 
patients who have reached eutyroid [Jang S et al., 
2013]. This can be explained because hyperthyroid-
ism has a direct effect on the immune system and on 
the interactions between the immune system and the 
thyroid antigen. Therefore, the occurrence of hyper-
thyroidism will worsen autoimmune conditions, re-
sulting in thyroid autoantibodies. The presence of 
thyroid autoantibodies will again aggravate hyper-
thyroidism, resulting in an unbreakable cycle [Lau-
rberg P et al., 2014].

The pathogenesis of Graves ‘ophthalmopathy-

suspected TRAb has a role as in Graves’ disease. 
In this study, median values of TRAb levels in the 
Graves’ group of patients with higher ophthalmop-
athy were 3.21 IU/l, compared with no ophthal-
mopathy group of 1.81 IU/l. Differences between 
the two groups showed statistically significant val-
ues with p <0.05. This proves that TRAb has a role 
to the occurrence of ophthalmopathy in Graves’ 
disease patients.

This study shows that there is a significant dif-
ference in TRAb levels between Graves’ disease pa-
tients with and without ophthalmopathy. TRAb ex-
amination with third generation TBII method is able 
to differentiate the autoimmunity process occurring 
within orbital patients of Graves’ disease with and 
without ophthalmopathy in this study population.

Conclusion

There was a significant difference between 
TRAb levels of patients with Graves’ disease with-
out and with ophthalmopathy with p = 0.001. 
Higher TRAb levels were found in patients with 
Graves’ disease with ophthalmopathy than patients 
without ophthalmopathy.
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