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INTRODUCTION 
Thyroid Eye Disease (TED) is an autoimmune disorder character-
ised by orbital soft tissue inflammation, fat hypertrophy and 
extra ocular muscle enlargement [1]. Rundel has described 
a biphasic course in TED with an active phase lasting 6-18 
months that is followed by an inactive phase [2]. 

While the majority of patients present with mild symptoms of 
proptosis and eyelid retraction, a small proportion (5-10%) of 
patients may develop dysthyroid optic neuropathy, which is 
caused by apical compression of the optic nerve by enlarged 
extra ocular muscles [3].

Cellular leucocyte infiltration, deposition of glycosamino-
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ABSTRACT
Aim: To review treatment response to combined intravenous steroid and orbital irradiation (DXT) in Asians with active thy-
roid eye disease (TED).
Design: Retrospective case series.
Methods: Single centre retrospective case series on active TED patients who received IV steroids and DXT at the Singapore 
National Eye Centre from 2005 to 2015. Patients who did / did not undergo surgical decompression were analysed for base-
line difference in risk factors, time to receiving therapy, prior failed treatment and symptoms at presentation according.
Results: Sixteen patients (11 Males: 5 Females) were studied [mean ages 55.2 (Std dev 11.4, range 40-86) years]. 81 % (Thir-
teen patients) had active and severe TED (developed within a year of their thyroid dysfunction diagnosis). 
Seven patients (43.8%) had compressive optic neuropathy (CON) and eight patients (50%) had exposure keratopathy at pres-
entation. Five patients (31.3%) had failed treatments prior to presentation.
The main indication for surgical decompression was CON and progressive active disease. Other indications included re-
duction of exophthalmos prior to strabismus surgery. Surgical decompression patients received IV steroids at 1.8 (+/- 2.0) 
months and DXT treatment 4.4 (+/- 4.1) months upon diagnosis of active disease. This is similar to the non-surgical group 
at 1.7 (+/- 1.5) and 5.3 (+/- 12.2) months respectively. However, the decompression patients needed >1 cycle of IV steroids 
(n=3) for disease stabilization, higher percentage of patients with risk factors at baseline (diabetes, hypertension, active 
smoking and failed prior treatments).
VISA inflammatory scores were significantly improved (p< 0.0005) in the non-surgical group post combination therapy. The 
surgical decompression group had stable scores post decompression. No significant deterioration in extraocular motility 
function (diplopia and ocular restriction) and visual acuity were seen in both groups. 
Conclusion: Combined intravenous steroid therapy with DXT helps to reduce inflammation and maintain vision in our patients. 
The study also supports current literature of the early use of radiotherapy with intravenous steroids for active severe TED.
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glycans and odema predominate in the active phase of TED. 
It is this early phase that is targeted by immunosuppressive 
therapies and radiotherapy with the aim of limiting potential 
sequelae of restrictive strabismus (Figure 1), orbital inflamma-
tion and even compressive optic neuropathy (CON).

Figure 1: Example of severe myopathy with suppression of binocular 
diplopia in a patient who underwent orbital decompression to reduce 
orbital congestion prior to strabismus surgery.

Intravenous (IV) steroid therapy is the preferred choice of first 
line medical therapy for active, severe thyroid eye disease due 
to its anti-inflammatory properties. However, it has been re-
ported that up to 40% of patients may have limited response 
to steroid treatment [4]. This is further compounded by cumu-
lative side effects and toxicity profile of intravenous steroids.

Radiotherapy has been used as a 2nd line immune suppres-
sion for TED for more than 85 years [5]. However recent stud-
ies are pointing to synergistic efficacy with intravenous steroid 
therapy and with implications for reduced risk of compressive 
optic neuropathy if used early in the active disease stage [6].

The aim of this study was to review the treatment response to 
combined intravenous steroid and orbital irradiation in Asian 
patients with active TED.

MATERIALS AND METHODS

This was a single centre retrospective case control review on 
active TED patients who had received both IV steroids and 
orbital irradiation (DXT) from 2005 to 2015 at the Singapore 
National Eye Centre. The study protocol was approved by the 
Singhealth ethics committee and adheres to the tenets of the 
Declaration of Helsinki.

Data collected also included patient demographics, duration 
of TED (from onset of thyroid eye symptoms to time of diag-
nosis of active eye disease), smoking status, pre-existing co-
morbidities (diabetes, hypertension), thyroid status at presen-
tation (hypo, hyper or euthyroid), previous treatment failure 
(defined as poor or no response to steroid therapy), time of 
treatment with IV steroids and orbital irradiation (including 
number of intravenous steroid infusion cycles). The diagnosis 
of TED was diagnosed based on George Bartley’s criteria [7, 8].

The VISA (vision, inflammation, strabismus, and appearance) 
classification protocol developed by Dolman and Rootman 

was used for classification of TED activity and severity [9]. Ac-
tive disease was defined by the VISA inflammatory score >4 
out of 8. Severe disease was defined by the presence of per-
sistent proptosis, significant soft tissue signs, restrictive my-
opathy or vision threatening complications of CON, disabling 
diplopia and or exophthalmos causing exposure keratopathy. 

Extraocular motility was assessed by the degree of diplopia 
and ocular restriction. It was measured with Hess and binocu-
lar single vision (BSV) charts. Severity of diplopia was graded 
from 0 to 3, with 0= No diplopia, 1 = diplopia with gaze, 2 = 
intermittent diplopia, 3 = constant diplopia. Severity of ocular 
restriction was graded from 0 to 3 and measured in degrees 
using the Hirschberg’s light reflex, with 0 = >45 degrees, 1 = 30 
- 45 degrees, 2 = 15-30 degrees, 3 = <15 degrees). Inflamma-
tory scores, vision threatening presentations were also docu-
mented. Compressive optic neuropathy was diagnosed based 
on reduced best corrected visual acuity of 2 lines or more and 
the presence of a relative afferent pupillary defect and/or re-
duced colour vision and/or visual field defects. 

Patients with active severe disease were counselled for IV ste-
roid therapy. Assessment of cardiovascular function (blood 
pressure, heart rate, electrocardiogram), liver enzymes, hepa-
titis and HIV viral markers, serum glucose and electrolyte lev-
els was carried out prior to IV steroid therapy. Under close 
monitoring, intravenous (IV) therapy of methylprednisolone 
was infused at a rate of 1g given over 1 hour each day for 3 
days. Pre- and post-infusion monitoring of serum potassium, 
blood pressure and electrocardiography were performed.

Orbital radiotherapy was given to patients with active disease 
who had restriction in extraocular motility and in those who 
had poor response to / had intolerance / required multiple 
cycles of intravenous steroids. DXT was given at a dosage of 
20 Gy in 10 fractions over 10 days directed at the posterior 
two-thirds of the orbit with the globe shielded.

We analysed TED patients who underwent surgical decom-
pression versus those who did not for their 6-month post 
treatment outcomes of visual acuity, inflammatory scores, 
extra-ocular motility. Complications related to treatment as 
well as the development of CON was also recorded.

Statistical analysis was performed using Graphpad Prism Ver-
sion 7.0a. The Mann U Whitney rank sum test was used for 
non-parametric demographic data. Visual acuity, inflamma-
tory scores extra ocular motility measures was analysed for 
patients in the surgical versus non-surgical groups with Wil-
coxon sign rank test post treatment.
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RESULTS
Sixteen patients (11 Males: 5 Females) were included in this 
study (Table 1). Their mean ages 55.2 (std dev 11.4, range 40-
86) years. 81 % (Thirteen patients) had active and severe TED, 
which had developed within a year of their thyroid dysfunction 
diagnosis. Time to presentation of active severe disease from 
the date of thyroid dysfunction diagnosis averaged 5.7 (+/- 3.5) 
months for the whole study cohort, excluding 3 outliers who 
had multiple relapses due to poorly controlled thyroid function.
Table 1:

Active Severe TED Asian Patients (n=16)

Underwent Orbital Decom-
pression

Yes No P Value

Total Number 37.5% (n=6) 62.5% (n=10)

Sex (Males: Females) 3 : 3 8 : 2

Male Sex 50% 80% 0.30

Age in Years (Std 
Dev)

54.2 (12.3) 56.8 (10.4) 0.43

Risk Factors

Diabetes 33.3% (n=2) 10.0% (n=1) 0.53

Hypertension 66.6% (n=4) 30.0% (n=3) 0.31

Active Smokers at 
presentation

33.3% (n=2) 20.0% (n=2) 0.99

(An additional 2 were ex-smokers)

Failed Treatment pre-
viously

16.7% (n=1) 40.0% (n=4)

Symptoms at Presen-
tation

Compressive Optic 
Neuropathy*

66.6% (n=4) 30.0% (n=3)

Central Diplopia* 66.6% (n=4) 30.0% (n=3)

Exposure* 50.0% (n=3) 50.0% (n=5)

( * pts may have more than 1 pres-
entation)

Time to presentation from diagnosis

Months (+/- std dev) 5.2 (+/- 3.4) 6.4 (+/-3.6) 0.64

Our study patients had risk factors of male gender (68.8%), old-
er age (55.2 +/ 11.4 years), active smoking status at the time of 
presentation (25%) and ex-smokers (12.5%). Seven patients had 
hypertension (43.8%) and three (18.8%) were diabetics. All of 
our patients were hyperthyroid at presentation (n=16).

Seven patients (43.8%) had CON and eight patients (50%) 
had exposure keratopathy at presentation. The latter group’s 
symptoms were due to severe myopathy and poor bell’s reflex 
leading to severe hypotropia in four patients (Figure 1).

Amongst the eight (50%) patients who had diplopia, five pa-
tients had suppression secondary to severe myopathy. 

Foreign referral patients made up 19% of the group (n=3) as 
they received inadequate treatment at the time of diagnosis 

in their country of residence prior to consultation at our cen-
tre. 2 of these 3 foreign patients had CON at presentation. 

The average time to receiving IV steroid therapy upon diagno-
sis of active disease at our centre was 1.7 (Std Dev 1.6, range 
0-5.2) months. Concurrent receipt of orbital irradiation treat-
ment averaged 5.0 (Std Dev 9.7, range 0.2 to 39.9) months.

When patients were analysed based on surgical intervention, 
the decompression group was found to have received IVMP 
1.8 (+/- 2.0) months and DXT treatment 4.4 (+/- 4.1) months 
upon diagnosis of active disease. The non-surgical group had 
IVMP and DXT treatment times averaging 1.7 (+/- 1.5) and 1.5 
(+/- 0.7) months (excluding an outlier who refused decom-
pression surgery) respectively. This patient received DXT ap-
proximately 40 months after diagnosis of active disease. 

The decompression group had 50% (n=3) of patients who re-
quired more than 1 cycle of IVMP to control their disease pro-
cess. The time between steroid and radiotherapy treatments 
for the non-surgical group was 1.2 (+/- 1.6) months (exclud-
ing the outlier) while the timings for the surgical group was 
2.6 (+/- 3.1) months. No significant differences were found 
between the 2 groups for time to therapy and time interval 
between therapies.

VISA inflammatory scores were significantly improved (p< 
0.0005) in the non-surgical group post steroid and radiation 
therapy. No significant improvement was seen in the surgi-
cal decompression group though none of the patients had an 
increase in their inflammatory scores post decompression. 
There was also no significant deterioration in extraocular mo-
tility function (diplopia and ocular restriction) as well as visual 
acuity in both groups.

One third (n=6) of the patients in this study eventually under-
went orbital decompression (Table 2). This group had greater 
severity of symptoms such as compressive optic neuropathy 
(n=4), central vision diplopia and/or exposure keratopathy at 
presentation. There was also a higher percentage of active 
smokers and patients who had poorly controlled thyroid func-
tion with multiple relapses (33%). Failed prior treatment com-
prised 16.7% of patients (n=1) in the decompression group 
and 40% (n=4) in the non-surgical group. 

Active Severe TED Asian Patients (n=16)

Underwent Orbital Decom-
pression

Yes No P Value

Treatment deatils

DXT (months +/- Std 
dev)*

4.4 (+/- 4.1) 1.5 (+/- 0.7) 0.31

IVMP (months +/- Std 
dev)*

1.8 (+/- 2.0) 1.7 (+/- 1.5) 0.81
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(Patients may have 
had either treatments 
first)

2.6 (+/- 3.1) 1.2 (+/- 1.6) 0.56

(months +/- Std dev)

More than 1 cycle of 
IVMP

50.0% (n=3) 30.0% (n=3)

All our patients tolerated IV steroid therapy and DXT well 
without systemic complications. There were also no serious 
surgical complications post decompression surgery.

DISCUSSION
Intravenous steroid therapy is a first line medical intervention 
with proven anti-inflammatory benefits in active severe thy-
roid eye disease10. However, up to 40% of patients may have 
limited response to steroid treatment4 and some may suffer 
cumulative side effects of intravenous steroids [11].

External beam radiotherapy is not a new treatment modality 
for thyroid eye disease [12]. Its efficacy equals that of intra-
venous steroid therapy according to studies by Prummel and 
Mourits et al [10, 13] and it works by possibly by targeting 
lymphocytes and fibrocytes and in so reducing soft tissue in-
flammation and stabilizing strabismus [5, 13-16]. However, 
Goman et al reported that the use of radiotherapy is of no 
benefit in reducing severity in quiescent thyroid eye disease. 
This may be because the scarring process and inflammation 
reduction in quiescent states have limited potential for im-
provement despite radiotherapy [17].

Dolman et al showed that combination therapy with steroids 
and radiotherapy resulted in a 0% incidence of new onset 
compressive optic neuropathy while recent studies by others 
have advocated its use for early progressive thyroid eye dis-
ease [6, 18-20].

Some of our patients are those with active established severe 
thyroid eye disease and who have had previous treatment, 
failure of treatment response or compressive optic neuropa-

thy on presentation.

Patients in the surgical and non-surgical groups received 
their steroid therapy at 1.8 and 1.7 months respectively upon 
diagnosis of active disease at our centre followed by radio-
therapy (4.4 and 5.3 months). The time between treatments 
at 2.6 and 1.2 months respectively.  One of the indications 
for surgical decompression was CON and progressive active 
disease which was non-responsive to combined steroid and 
DXT therapy (n=4). Other indications (in 2 of our 6 patients) 
included severe myopathy which required prior decompres-
sion to reduce orbital congestion before strabismus surgery. 
The decompression group had a higher percentage of patients 
who received more than 1 cycle of intravenous steroid thera-

py. It also had more patients with risk factors at baseline such 
as diabetes, hypertension, active smoking status and failed 
prior treatments. It is therefore not surprising that most of 
these patients are the ones needed orbital decompression to 
alleviate compressive optic neuropathy and to control disease 

progression.

Despite multiple cycles of steroid therapy for the above pa-
tients and others in this study, therapy was received with no 
safety complications as we follow a strict safety protocol in 
our centre. Orbital radiotherapy was also well tolerated.

Our study is limited by its retrospective nature and small num-
bers. This could partly account for inflammatory scores, stra-
bismus and restriction as well as visual acuity in the surgical 
group failing to reach statistical change post treatment. Other 
reasons would include the heterogeneous presenting back-
grounds of our patient cohort which includes foreign referrals 
who have received treatment in foreign countries or who have 
had failed treatment prior to presentation in our clinic. How-
ever, this study has shown that combination steroid and ra-
diotherapy helps to reduce inflammation and maintain vision 
in our cohort of patients. It also supports current literature in 
the early use of radiotherapy with intravenous steroids for ac-
tive severe thyroid eye disease.
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