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S u m m a r y

Introduction. Radioiodine treatment of thyrotoxicosis in Graves’ disease patients may lead to orbitopathy progression. 
Oral glucocorticoid therapy is a standard method in prevention of eye changes exacerbation. The aim of this study was to 
evaluate the efficacy and safety of intravenous steroid therapy in prevention of orbitopathy exacerbation after 131I treatment.

Material and methods. The study included 32 patients with Graves’ disease and ophthalmopathy, treated with radioiodine 
due to thyrotoxicosis in 2010-2011 in the Department of Endocrinology CMKP. To prevent ophthalmopathy exacerbation, 
16 patients (group 1) received intravenous methylprednisolone (4 weekly infusions of 250 mg), while the remaining 16 pa-
tients (group 2) were treated with prednisone (0.3-0.5 mg per kg of body weight for 4-5 weeks with dose reduction during 
8 weeks). The groups were compared before and 1 month and 1 year after 131I therapy in terms of severity of orbitopathy 
(NOSPECS classification) and its activity (using Clinical Activity Score – CAS), serum TSH receptor antibody (TRAb), the need 
for additional systemic steroid therapy due to exacerbation of eye changes and the occurrence of adverse events.

Results. Groups 1 and 2 did not differ significantly according to NOSPECS class, CAS, nor TRAb concentrations at base-
line, after 1 month and after 1 year of treatment. In group 1, there were no side effects of corticosteroid therapy, while in group 
2 two patients discontinued prednisone therapy – 1 because of depression, and 1 because of gastrointestinal disorders.

Conclusions. In compare to the commonly used oral prednisone, intravenous administration of methylprednisolone seem 
to be equally effective in the prevention of exacerbation of orbitopathy after radioiodine therapy and carries fewer side ef-
fects.
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S t r e s z c z e n i e

Wstęp. Leczenie radiojodem nadczynności tarczycy u chorych z chorobą Gravesa i Basedowa może prowadzić do za-
ostrzenia orbitopatii tarczycowej. Standardowo w zapobieganiu nasileniu zmian ocznych stosuje się steroidy doustnie. Celem 
pracy była ocena skuteczności i bezpieczeństwa stosowania steroidoterapii dożylnej jako prewencji zaostrzenia orbitopatii 
po leczeniu 131I.

Materiał i metody. Badaniem objęto 32 osoby z chorobą Gravesa i Basedowa i orbitopatią tarczycową leczonych radio-
jodem w latach 2010-2011 w Klinice Endokrynologii CMKP z powodu nadczynności tarczycy. W ramach prewencji nasilenia 
zmian ocznych u 16 chorych (grupa 1) stosowano dożylnie metyloprednizolon (4 cotygodniowe wlewy po 250 mg), zaś 
pozostałych 16 osób (grupa 2) otrzymywało prednizon (0,3-0,5 mg na kg masy ciała przez 4-5 tygodni z redukcją dawki w 
ciągu 8 tygodni). Grupy porównywano przed oraz po upływie 1 miesiąca i 1 roku od leczenia 131I pod względem ciężkości 
orbitopatii (wg klasyfikacji NOSPECS) i jej aktywności (z użyciem wskaźnika CAS), stężenia przeciwciał przeciwko receptoro-
wi TSH (TRAb), konieczności stosowania dodatkowej steroidoterapii systemowej z powodu zaostrzenia zmian ocznych oraz 
występowania działań niepożądanych.
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INTRODUCTION
Therapy with radioactive iodine is currently the main 

method of radical treatment of hyperthyroidism in per-
sons with Graves’ disease, and absent or present ac-
companying orbitopathy (1). However, as a result of 
destruction of the thyroid gland caused by radioactive 
iodine, stimulation of the autoimmune process occurs, 
which relates to release of thyroid antigens (2, 3). It has 
been established that in 15-33% of persons with hy-
perthyroidism and coexisting active thyroid orbitopa-
thy, treatment with 131I may lead to exacerbation of eye 
lesions (4-6). Risk factors include: smoking (7), a high 
level of anti-TSH receptor antibodies (TRAb) (8), re-
peated treatment with 131I as well as uncontrolled hy-
pothyroidism after treatment with 131I (9, 10). Normally, 
prophylaxis against intensification of the thyroid orbit-
opathy includes oral steroid therapy with prednisone 
(4, 6). In persons treated due to moderate or severe 
thyroid orbitopathy, intravenous administration of meth-
ylprednisolone in the form of repeated weekly infusions 
is more effective than oral treatment with prednisone. 
It also allows reducing the total dose of administered 
corticoids, which relates to less adverse reactions and 
better tolerance of treatment (11, 12).

The aim of this study is to evaluate the efficacy 
and safety of methylprednisolone use in the form 
of weekly intravenous infusions as prophylaxis 
against exacerbation of the thyroid orbitopathy af-
ter treatment with 131I due to hyperthyroidism in per-
sons with Graves’ disease.

MATERIAL AND METHODS

The analysis included patients with Graves’ disease 
and coexisting thyroid orbitopathy, treated with 131I at 
the Clinic of Endocrinology of CMKP in 2010-2011 due 
to recurrent hyperthyroidism or hyperthyroidism resis-
tant to conservative treatment. Subjects with moder-
ate or severe orbitopathy, with a CAS (Clinical Activity 
Score) value of ≥ 3 (13) and patients treated in the past 
due to thyroid orbitopathy with intensive systemic ste-
roid therapy or radiation treatment of the orbital cavi-
ties using the linear accelerator, were excluded from 
the study. Finally, 15 patients receiving systemic intra-
venous corticotherapy (group 1) underwent evaluation, 
and they were compared with a group of 15 patients 
selected according to gender, age and dose of 131I 
and receiving routine oral treatment with prednisone 

(group 2). All subjects were informed about the poten-
tial consequences, adverse reactions and complica-
tions of treatment with 131I and steroid prophylaxis, and 
they provided their written consents for the proposed 
treatment.

In group 1, methylprednisolone was used in a regi-
men of 4 weekly intravenous infusions in the dose of 
250 mg of methylprednisolone (SoluMedrol) in 250 mL 
of 0.9% NaCl, and the first dose was administered on 
the same day when iodine isotope was administered. 
In group 2, according to the generally adopted regi-
men proposed by Barthalena et al. (4, 6), prednisone 
was used starting on the 1st day following administra-
tion of 131I in the dose of 0.3-0.5 mg per kg of body 
weight over 4-5 weeks, then the dose was gradually 
reduced during the next 8 weeks.

The studied groups were compared before treat-
ment, after 1 month and 1 year following treatment with 
131I in reference to severity and activity of orbitopathy, 
concentration of antibodies against the TSH receptor 
(TRAb), the necessity to use additional systemic ste-
roid therapy due to exacerbation of eye lesions and the 
occurrence of side effects.

Severity of thyroid orbitopathy was evaluated with 
the NOSPECS classification (0 – No signs or symp-
toms; 1 – Only signs, no symptoms; 2 – Soft tissue 
involvement; 3 – Proptosis; 4 – Extraocular muscle in-
volvement; 5 – Corneal involvement; 6 – Sight loss), 
and activity was evaluated with CAS (Clinical Activity 
Score) (1, 14, 15).

Before and during therapy, complete blood count, 
fasting glucose, concentration of sodium, potassium, 
alanine aminotransferase (ALT) and aspartate amin-
otransferase (AST) and total bilirubin were controlled.

The concentration of TSH, free thyroxine (fT4) and 
free triiodothyronine (fT3) were evaluated before treat-
ment and then, every 4-8 weeks following treatment with 
131I, with the chemiluminescence method using an auto-
matic analyzer Immulite 2000. Reference values for the 
respective hormones amounted to: TSH 0.4-4.0 μIU/mL, 
fT4 10.4-24.4 pmol/l, fT3 1.8-4.2 pg/mL. Concentra-
tions of TRAb were evaluated with the ELISA test us-
ing Euroimmun Analyzer 1 (negative result: below 
1.8 IU/mL, doubtful result: 1.8-2.0 IU/mL, positive re-
sult: above 2.0).

Results were subject to statistical analysis using 
tests for non-parametric functions: the Shapiro-Wilk 

Wyniki. Grupy 1 i 2 nie różniły się istotnie między sobą pod względem klasy NOSPECS, wskaźnika CAS, ani stężeń prze-
ciwciał TRAb zarówno wyjściowo, po 1 miesiącu, jak i po 1 roku leczenia. W grupie 1 nie obserwowano działań niepożąda-
nych kortykoterapii, natomiast w grupie 2 u 2 osób odstawiono prednizon – u 1 z powodu depresji, zaś u 2 – dolegliwości ze 
strony przewodu pokarmowego.

Wnioski. W porównaniu z powszechnie stosowanym leczeniem doustnym prednizonem, dożylne podawanie metylo-
prednizolonu w ramach prewencji zaostrzenia orbitopatii po leczeniu radiojodem wydaje się równie skuteczne i obarczone 
mniejszą ilością działań niepożądanych.

Słowa kluczowe: oftalmopatia Gravesa, leczenie radiojodem, kortykosteroidy
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test for conformity, the Mann-Whitney test, Spearman’s 
rank correlation coefficient and the Wilcoxon test for 
paired samples. A value of p < 0.05 was assumed as a 
statistically significant result.

RESULTS
The studied groups did not significantly differ in 

terms of gender, age, body weight, thyroid gland 
volume, dose of 131I, activity of the thyroid orbitopa-
thy evaluated with CAS and its intensity according 
to NOSPECS classification (tab. 1). The values of 
CAS and NOSPECS classification in both studied 
groups, before and after treatment with 131I, are pre-
sented in table 2.

Medians of TRAb concentrations at baseline, after 
one month and after one year following treatment with 
131I in group 1 amounted to: 14.17 IU/mL (min. 3.55, 
max. > 40), 9.37 IU/mL (min. 2.04, max. > 40) and 
2.05 IU/mL (min. 0.58, max. > 40), respectively, and in 
group 2: 10.72 IU/mL (min. 0.8, max. > 40), 7.16 IU/mL 
(min. 0.58, max. 25.82) and 2.62 IU/mL (min. 0.34, max. 
23.44). There were no significant differences between 
both groups in terms of TRAb concentrations. However, a 
significant decrease in concentration of these antibodies 
was established in group 1, as well as in group 2, after 
one month and after one year following administration of 
radioactive iodine, comparing to baseline concentrations. 
In addition, a significant difference between TRAb con-
centrations was established in group 2 after one month 
and after one year following treatment (fig. 1).

No significant differences were established between 
studied groups after one month and after one year fol-
lowing treatment with 131I in reference to CAS value, and 
degree of intensity of orbitopathy evaluated according 
to NOSPECS classification. In group 1, values of CAS 
after one year following therapy with radioactive iodine 
were significantly lower comparing to values observed 
at baseline and after one month following treatment 

(Z = 2.803, p = 0.005 and Z = 2.023, p = 0.043, respec-
tively). In group 2, a significant difference was estab-
lished between values of CAS before and after one year 
following therapy with radioactive iodine (Z = 2.520, 
p = 0.012). Comparing to baseline values, exacerba-
tion of orbitopathy according to NOSPECS classifica-
tion, was significantly reduced after one year in both 
studied groups (in group 1: Z = 2.366, p = 0.017; and 
in group 2: Z = 2.665, p = 0.007).

According to the regimen, all patients of group 1 
received a total dose of 1.0 g of methylprednisolone. 
In group 2, the average dose of steroids received 
by a patient was significantly higher than it was in 
group 1 and it amounted to 1.37 ± 0.16 g per subject 
(p < 0.001). Due to the occurrence of adverse reac-
tions in 2 persons of this group, using prednisone in 
these subjects was prematurely discontinued. During 
further observation, none of the studied patients re-
vealed intensification of eye lesions, which would re-
quire administration of systemic steroid therapy.

Table 1. Comparison of groups 1 and 2 before treatment with 131I.

Group 1 Group 2 Z p

Gender (F/M) 15/1 14/2 -0.28 0.78

Median Min Max 25% 75% Median Min Max 25% 75%

Age (years) 48.05 35.10 72.80 41.35 52.90 49.75 29.60 66.90 37.40 58.35 0.32 0.75

Body weight (kg) 72.00 56.00 103.00 61.00 77.00 63.50 51.00 95.00 58.00 77.70 1.00 0.32

Height (cm) 165.00 160.00 175.00 163.25 170.00 164.00 158.00 176.00 160.00 170.00 0.53 0.60

TSH (μIU/mL) 0.06 0.00 1.18 0.01 0.29 0.08 0.00 1.51 0.01 0.95 -0.72 0.47

fT4 (pmol/L) 16.85 9.49 24.70 14.59 20.08 17.35 9.78 31.30 12.60 23.00 0.21 0.84

fT3 (pg/mL) 4.03 2.79 6.65 3.24 5.16 4.05 2.45 8.31 3.41 5.05 -0.06 0.95

Thyroid gland 
volume (ml)

27.20 18.27 92.50 19.20 39.10 32.25 9.61 101.10 20.50 45.34 -0.47 0.64

Iodine
capture T24 (%)

87.00 34.00 98.00 72.00 94.00 91.50 48.00 98.00 66.05 94.00 -0.49 0.62

Dose 131I (mCi) 12.50 10.00 15.00 10.00 15.00 10.00 10.00 20.00 10.00 12.50 1.04 0.30

CAS 1.00 0.00 2.00 0.00 1.50 1.00 0.00 1.00 0.00 1.00 0.96 0.34

Class according 
to NOSPECS

3.00 1.00 4.00 1.50 4.00 2.00 1.00 4.00 2.00 3.00 0.89 0.38

Table 2. Distribution of values of CAS and classes according 
to NOSPECS in groups 1 and 2 at the baseline, 1 month after 
treatment and 1 year after treatment with 131I.

CAS NOSPECS

0 1 2 0 1 2 3 4

Before treatment

Group 1 6 6 4 0 4 3 2 7

Group 2 7 9 0 0 3 6 5 2

After 1 month

Group 1 9 5 2 2 4 2 1 7

Group 2 11 5 0 2 3 4 5 2

After 1 year

Group 1 13 3 0 4 4 0 2 6

Group 2 15 1 0 7 3 0 4 2
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Before implementation of prophylaxis with cor-
ticosteroids, 3 subjects suffered from type 2 dia-
betes mellitus 2, and 1 subject – with glucose in-
tolerance – all of them were assigned to group 1. 
During administration of methylprednisolone, no 
exacerbation in terms of glycemic control was ob-
served in these patients, as well as no significant 
changes in concentration of glycated hemoglobin. 
However, another 3 patients (1 of group 1 and 2 of 
group 2) revealed abnormal fasting glucose level. 
Moreover, in medical interviews, the studied sub-
jects revealed: depression (2 subjects of group 
1 and 1 of group 2), hypertension (4 subjects of 
group 1 and 4 of group 2), gastric ulcer disease 
(3 subjects of group 1 and 1 of group 2), gastritis 
(1 female patient of group 1), gastroesophageal 
reflux (3 subjects of group 2) and varicose veins 
(1 female patient of group 2). In the group receiving 
intravenous pulses of methylprednisolone, it was 
not necessary to modify treatment regimen due to 
adverse reactions. However, among subjects using 
oral steroid therapy, 2 subjects required lowering of 
the dose and duration in administration of predni-
sone – in one case, due to intensification of symp-
toms of depression, and in the second case, due to 
gastrointestinal symptoms. None of the subjects re-
vealed a significant increase in aminotranspherase 
and total bilirubin concentrations.

Analysis of data obtained one year after treatment 
with 131I revealed a positive correlation between the 
occurrence of hyperthyroidism and concentration of 
TRAb (r = 0.531510, p < 0.05) and the value of CAS 
(r = 0.436436, p < 0.05), as well as negative correla-
tion between the occurrence of hypothyroidism and 
concentration of TRAb (r = -0,503361, p < 0.05).

DISCUSSION
Based on many previously published studies, it has 

been demonstrated that therapy with radioactive iodine 
in hypothyroidism in patients with Graves’ disease is 
connected with an increased risk of exacerbation of ex-
isting active thyroid orbitopathy (4-6). In case of inac-
tive orbitopathy, this risk is insignificant; it also seems 
that treatment with radioactive iodine only occasionally 
leads to the de novo occurrence of orbitopathy. As a 
result of the thyroid gland destruction caused by radio-
active iodine, exacerbation of autoimmune process oc-
curs, with increased concentration and activity of TRAb 
antibodies and activation of T lymphocytes (2, 16). The 
percentage of patients who revealed a decline in level 
of TRAb antibodies within 5 years following treatment 
with 131I is significantly lower comparing to persons 
treated with thyreostatic drugs or undergoing thyroi-
dectomy (16). The results we obtained indicate that a 
combination of radiotherapy with oral, as well as with 
intravenous corticotherapy leads to a significant de-
crease in concentrations of TRAb, not only after one 
month, but also after one year following administration 
of 131I (fig. 1).

Exacerbation of the thyroid orbitopathy relates to ap-
proximately 15% of patients within the first 6 months fol-
lowing treatment with 131I, but in about 5% of patients, 
a persistent orbitopathy is observed, which require ad-
ditional steroid therapy (4-6). It was demonstrated that 
short-term, 3-month, prophylactic use of oral glucocor-
ticoids almost completely eliminates the risk of exacer-
bation of eye lesions (4, 6). It seems that also shorter, 
1-2-month corticosteroid therapy may be sufficient in 
this case.

In treatment of thyroid orbitopathy, intravenous cor-
ticosteroid therapy in the form of periodically repeated 

Fig. 1. Concentration of TRAb (IU/mL) in subjects with Graves’ disease and coexisting thyroid orbitopathy before treatment, 
1 month after and 1 year after treatment with 131I combined with prophylactic systemic steroid therapy (group 1 – methylpred-
nisolone, intravenous; group 2 – prednisone, oral). The Wilcoxon matched pairs test: * – Z=2.12, p = 0.034; ** – Z = 2.07, 
p = 0.038; # – Z = 3.52, p < 0.001, ## – Z = 3.15, p = 0.002; ### – Z = 2.84, p = 0.004.
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pulses, due to better treatment effects and better safety 
of use, is currently preferred comparing to oral steroid 
therapy (11-13, 17-19). The most common treatment 
regimen includes administration of 12 weekly intrave-
nous pulses of methylprednisolone, but the first 6 of 
them in the dose of 500 mg each, and the next 6 – in 
the dose of 250 mg each (11). Total administered dose 
of methylprednisolone during this therapy is 4.5 g. It is 
significantly lower than the recommended upper limit 
amounting to 8 g. Results of retrospective studies pub-
lished until now indicate that using such regimen of in-
travenous steroid therapy in thyroid orbitopathy leads 
to improvement in eye lesions in 80-90% of patients, 
and administration of prednisone – in 50-60% of pa-
tients (17-19).

In our study, the group receiving intravenous methyl-
prednisolone did not significantly differ from the group 
receiving oral prednisone in terms of concentrations of 
TRAb, value of CAS, or NOSPECS classification. None 
of the studied patients revealed exacerbation of eye 
lesions requiring corticosteroid therapy. Therefore, it 
seems that using repeated pulses of methylpredniso-
lone is also effective in prophylaxis of exacerbation of 
the thyroid orbitopathy following treatment with 131I, as 
the currently popular regimen of oral corticotherapy.

Steroid therapies, both intravenous and oral, are 
connected with many serious adverse reactions, which 
include i.a.: liver failure (mainly observed after exceed-
ing a total dose of 8 g), activation of viral hepatitis, ex-
acerbation of hypertension, diabetes mellitus, peptic 
ulcer disease, osteoporosis, infectious diseases, cata-
ract and glaucoma (11, 17, 19). As a result of use of 
corticosteroids, exacerbation of depression, psychosis 
and even suicide attempts were also observed. In ad-
dition, chronic, daily use of corticosteroids may lead 
to secondary adrenal insufficiency. It was not proven 
that intravenous corticosteroid therapy in the form of 
repeated weekly pulses gave such effect.

Despite higher number of patients with past or cur-
rent diseases, which may exacerbate during use of 
steroids, none of the subjects of group 1 (receiving 
methylprednisolone) revealed a need for modification 
of doses or therapy regimen. However, in group 2 us-
ing oral steroids, it was necessary to discontinue this 
treatment in 2 female patients. It suggests that adverse 
reactions occur more rarely while using the regimen 

we proposed, but due to the low number of subjects 
in the studied groups, drawing reliable conclusions is 
impossible.

It was proven that uncontrolled hypothyroidism, as 
a consequence of treatment with radioactive iodine, is 
an additional significant risk factor for exacerbation of 
orbitopathy (9, 10). In our material, hypothyroidism de-
veloped in 6 subjects from the group using intravenous 
methylprednisolone and in 6 subjects taking oral ste-
roid therapy. In the majority of cases, it was effectively 
controlled by substitution treatment with L-thyroxine 
from the subclinical phase. Only 2 subjects revealed 
a short-term decrease in fT3 and fT4 concentration be-
low the normal level. None of these patients demon-
strate exacerbation of the thyroid orbitopathy.

Our material revealed that hypothyroidism was nega-
tively correlated with a concentration of TRAb antibodies 
determined one year after treatment with 131I. It may be 
explained as decresase of amount of thyroid tissue as 
source of autoantigens. As it was expected, concentra-
tion of TRAb was positively correlated with hyperthyroid-
ism maintained over one year following therapy with 131I. 
In case of use of thyroid ablation with radioactive iodine 
as a complementary treatment to total thyroidectomy 
in patients treated with immunosuppressants due to 
Graves’ orbitopathy, treatment effects were more ben-
eficial than in case of using thyroidectomy alone (20). 
It may encourage using an aggressive treatment with 
radioactive iodine in order to eliminate as much thyroid 
tissue as possible as a source of antigens, even for the 
price of controlled development of hypothyroidism.

CONCLUSIONS

Obtained results demonstrate that the method of in-
travenous administration of corticosteroids in the form 
of weekly infusions, which was evaluated in this paper, 
may turn out to be as effective as the previously gen-
erally used regimen of oral glucocorticoid therapy as 
prophylaxis against exacerbation of orbitopathy after 
treatment with radioiodine. Use of a lower total dose 
of corticoids during treatment and pulse administra-
tion seems to increase safety and improve tolerance 
of treatment, which is especially important in case of 
prophylactic actions. Therefore, it seems to be justified 
to conduct further studies on the efficacy and safety of 
the proposed treatment regimen.

B I B L I O G R A P H Y

1. Bednarczuk T, Bar-Andziak E, Hubalewska-Dydejczyk A et al.: 
Postępowanie w orbitopatii towarzyszącej chorobie Gravesa i 
Basedowa: Komentarz i uzupełnienie do stanowiska EUGOGO. 
Endokrynol Pol 2009; 60(4): 312-330.

2. Wakelkamp IM, Bakker O, Baldeschi L et al.: TSH-R expression 
and cytokine profile in orbital tissue of active vs. inactive Graves´ 
ophthalmopathy patients. Clin Endocrinol 2003; 58: 280-287.

3. Jastrzębska H: Związek między orbitopatią tarczycową a lecze-
niem radiojodem choroby Gravesa i Basedowa. Medycyna po 
Dyplomie 2010; 1: 18-20.

4. Bartalena L, Marcocci C, Bogazzi F et al.: Use of corticosteroids 
to prevent progression of Graves’ ophthalmopathy after radioio-
dine therapy for hyperthyroidism. N Engl J Med 1989; 321(20): 
1349-1352.

5. Tallstedt L, Lundell G, Tørring O et al.: Occurrence of ophthal-
mopathy after treatment for Graves´ hyperthyroidism. The Thy-
roid Study Group. N Engl J Med 1992; 326: 1733-1738.

6. Bartalena L, Marcocci C, Bogazzi F et al.: Relation between the-
rapy for hyperthyroidism and the course of Graves’ ophthalmo-
pathy. N Engl J Med 1998; 338(2): 73-78.



Evaluation of the efficacy of intravenous corticotherapy in preventing exacerbation...

865

7. Bartalena L, Marcocci C, Tanda ML et al.: Cigarette smoking 
and treatment outcomes in Graves ophthalmopathy. Ann Intern 
Med 1998; 129(8): 632-635.

8. Eckstein AK, Plicht M, Lax H et al.: Thyrotropin receptor auto-
antibodies are independent risk factors for Graves’ ophthalmo-
pathy and help to predict severity and outcome of the disease. 
J Clin Endocrinol Metab 2006; 91(9): 3464-3470.

9. Perros P, Kendall-Taylor P, Neoh C et al.: A prospective study of 
the effects of radioiodine therapy for hyperthyroidism in patients 
with minimally active graves’ ophthalmopathy. J Clin Endocrinol 
Metab 2005; 90(9): 5321-5323.

10. Dederichs B, Dietlein M, Jenniches-Kloth B et al.: Radioiodine 
therapy of Graves’ hyperthyroidism in patients without pre-exi-
sting ophthalmopathy: can glucocorticoids prevent the deve-
lopment of new ophthalmopathy? Exp Clin Endocrinol Diabetes 
2006; 114(7): 366-370.

11. Jastrzębska H, Gietka-Czernel M, Janik J et al.: Kortykoterapia, 
radioterapia i leczenie chirurgiczne – trzy kolejne etapy standar-
dowego leczenia 960 chorych z ciężką oftalmopatią Gravesa. 
Endokrynol Pol 2004; 55(3): 244-262.

12. Jastrzębska H: Postępy w rozpoznawaniu i leczeniu ciężkiej 
oftalmopatii tarczycowej. Progress in diagnosis and treatment 
of severe Graves’ ophthalmopathy. Postępy Nauk Med 2008; 
21(2): 115-125.

13. Bartalena L, Baldeschi L, Dickinson A et al.: Consensus state-
ment of the European Group on Graves’ orbitopathy (EUGOGO) 
on management of GO. Eur J Endocrinol 2008; 158(3): 273-285.

14. Werner SC: Modification of the clasification of the eye changes 
of Graves´ disease:recommendations of the ad hoc committee 
of the American Thyroid Association. J Clin Endocrinol Metab 
1977; 44: 203-204.

15. Mourits MP, Prummel MF, Wiersinga WM, Koornneef L: Clinical 
activity score as a giude in the management of patients with 
Graves´ ophthalmopathy. Clin Endocrinol 1997; 47: 9-14.

16. Laurberg P, Wallin G, Tallstedt L et al.: TSH-receptor autoim-
munity in Graves’ disease after therapy with anti-thyroid drugs, 
surgery, or radioiodine: a 5-year prospective randomized study. 
Eur J Endocrinol 2008; 158(1): 69-75.

17. Marcocci C, Bartalena L, Tanda ML et al.: Comparison of the ef-
fectiveness and tolerability of intravenous or oral glucocorticoids 
associated with orbital radiotherapy in the management of severe 
Graves’ ophthalmopathy: results of a prospective, single-blind, ran-
domized study. J Clin Endocrinol Metab 2001; 86(8): 3562-4567.

18. Kauppinen-Mäkelin R, Karma A, Leinonen E et al.: High dose in-
travenous methylprednisolone pulse therapy versus oral predni-
sone for thyroid-associated ophthalmopathy. Acta Ophthalmol 
Scand 2002; 80(3): 316-321.

19. Kahaly GJ, Pitz S, Hommel G et al.: Randomized, Single Blind 
Trial of Intravenous versus Oral Steroid Monotherapy in Graves´ 
Ophtalmopathy. J Clin Endocrinol Metab 2005; 90: 5234-5240.

20. Menconi F, Marinò M, Pinchera A et al.: Effects of total thyroid 
ablation versus near-total thyroidectomy alone on mild to mode-
rate Graves’ orbitopathy treated with intravenous glucocortico-
ids. J Clin Endocrinol Metab 2007; 92(5): 1653-1658.

Address/adres: 
*Magdalena Kochman

Department of Endocrinology, 
Medical Centre of Postgraduate Education, Bielański Hospital

ul. Cegłowska 80, 01-809 Warszawa
tel./fax: +48 (22) 834-31-31

e-mail: mkochman@cmkp.edu.pl

received/otrzymano: 03.10.2012 
accepted/zaakceptowano: 31.10.2012


