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We thank Dr. Onal and Dr. Guler for their thoughtful com-
ments and the important points raised [1]. As pointed out
by Dr. Onal and Dr. Guler, it was indeed an important ob-
servation that the rate of adverse effects was higher in the
low-dose than in the high-dose cohort. An observation that
requires further explanation. We have therefore explored
potential reasons that explain this unexpected finding. As
proposed in the manuscript, the significantly increased fre-
quency of second radiotherapy courses in the low-dose
group is one particularly plausible reason that might explain
this observation in part or in full. Importantly, in a post-hoc
analysis, when excluding the patients who were treated with
a second course of radiotherapy, the difference in reported
side effects between the low- and high-dose arm lost sta-
tistical significance (p= 0.215). Thus, we have presented
a possible and plausible reason for the increased rate of
adverse effects [2]. Nevertheless, we cannot fully exclude
further radiobiologic, methodologic, or unknown factors,
which cannot be proven by our data. We therefore thank Dr.
Onal and Dr. Guler for providing an additional point of view
in regard to the impact of treatment time. Indeed, a more
protracted application of radiotherapy for Graves’ orbitopa-
thy in comparison to the daily treatment scheme performed
in our study may further improve functional outcomes and
side effects [3–5]. However, this should not have affected
the observed differences between the high- and low-dose
arms in our study, since treatment was delivered daily with
weekend breaks in both treatment groups. As our colleagues
point out, no consensus on the optimal dose and fraction-
ation has yet been reached in Graves’ orbitopathy. In our
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opinion, our study based on long-term telephone consulta-
tion of 127 patients with a median follow-up of 9.0 years
provides an additional valuable datapoint for improving our
collective knowledge on optimal dose and fractionation in
Graves’s orbitopathy. This may include the unexpected ob-
servation of increased side effects in the low-dose arm,
for which we provide an explanation in the form of in-
creased second treatment courses, but which might only
be definitively clarified by future studies on radiotherapy
in Graves’ orbitopathy. While a prospective randomized
design of course provides the best level of evidence and
largely excludes potential biases, this has rarely been fea-
sible in Graves’ orbitopathy [5, 6], especially not for such
long follow-up periods, as presented in our trial [2]. There-
fore, other study designs have to be pursued to address the
important areas of uncertainty. We conducted this study to
improve our understanding on the long-term comparative
efficacy and tolerability of low- and high-dose radiother-
apy because of a change in the fractionation scheme at
our institution. The approach undertaken in the study to
conduct telephone consultations provided very long-term
results (median follow-up period 9.0 years), which is par-
ticularly important in a benign disease to demonstrate long-
term safety combined with a long-term acceptance by the
patients. In addition, this enabled the inclusion of a large
number of patients. The potential for a recall bias as an ad-
ditional factor influencing the increased rate of side effects
with the low-dose scheme, which had been introduced more
recently, was also discussed in our article, but is less likely
to have played a relevant role given the findings in relation
to second treatment courses. We also thank Dr. Onal and Dr.
Guler for reaching out for clarification in regard to the one
patient in the high-dose group who received a second series
of radiation. In the “Methods” section, the general treatment
guidelines in our department were described, whereas the
actual treatment delivered is presented in the “Results” sec-
tion. The one patient who received a second course of radio-
therapy was an exception to our general treatment guideline
not to deliver second radiotherapy courses in the high-dose
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group. We thank Dr. Onal and Dr. Guler for their valuable
comments. We hope that future studies will be undertaken
in our field that will shed additional light on optimal dose
and fractionation in Graves’ orbitopathy, as well as on the
promising benefit of protracted dose delivery.
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