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Abstract  Purpose: Head and neck rhabdomyosarcoma (HNRMS) survivors are at increased
risk of developing pituitary dysfunction as an adverse event of radiotherapy. Our aim was to
investigate the frequency and risk factors for pituitary dysfunction in these survivors. Sec-
ondly, we aimed to compare the prevalence of pituitary dysfunction between survivors treated
with external beam radiation therapy (EBRT) and survivors treated with the ablative surgery,
moulage technique after loading brachytherapy, and surgical reconstruction (AMORE)
procedure.

Methods: Eighty HNRMS survivors treated in London (EBRT based) and Amsterdam
(AMORE based: AMORE if feasible, otherwise EBRT) in the period 1990—2010 and alive
>2 years post-treatment were evaluated. Survivors were evaluated in multidisciplinary late-ef-
fects clinics, with measurement of linear growth, determination of thyroid function, and
growth hormone parameters. Additional data, such as baseline characteristics, anthropomet-
rics, pubertal stage, and the results of additional laboratory investigations, were retrieved from
patient charts.

Results: Pituitary dysfunction was diagnosed in 24 in 80 (30%) survivors, after a median
follow-up time of 11 years. Median time to develop pituitary dysfunction after HNRMS diag-
nosis was 3.0 years. Risk factors were EBRT-based therapy (odds ratio [OR] 2.06; 95% con-
fidence interval [CI] 1.79—2.46), parameningeal tumour site (OR 1.83; 95% CI 1.60—2.17) and
embryonal RMS histology (OR 1.49; 95% CI 1.19—1.90).

Conclusions: Radiotherapy used for the treatment of HNRMS confers a significant risk of the
development of pituitary dysfunction. AMORE-based treatment in children with HNRMS re-
sulted in less pituitary dysfunction than treatment with conventional EBRT. Our findings un-

derscore the importance of routine early endocrine follow-up in this specific population.
© 2015 Elsevier Ltd. All rights reserved.

1. Introduction

Rhabdomyosarcoma (RMS) is a highly malignant
mesenchymal tumour accounting for 3—5% of all ma-
lignancies diagnosed in children [1]. Approximately 40%
of RMS arises in the head and neck region (HNRMS)
[2]. For the majority of children diagnosed with
HNRMS, radiotherapy (RT) and chemotherapy (CT)
are essential for effective local control and survival.
Survival in children with HNRMS has improved sub-
stantially over recent decades with a current expected 5-
year overall survival rate of 79—97%, depending on risk
category [3—5]. Survivors of HNRMS are at increased
risk of late treatment-related side-effects, including both
medical and psychosocial sequelae [6—8]. Endocrine
disorders are prominent among long-term survivors,
with rates as high as 44% [9]. Incidental irradiation of
the hypothalamic—pituitary region is often inevitable
because of the close anatomical relationship between it
and the clinical target volume for RT. This may result in
growth hormone deficiency (GHD), thyroid-stimulating
hormone (TSH) deficiency, adrenocorticotropic hor-
mone (ACTH) deficiency, and gonadotropin deficiency,
and sometimes precocious puberty may be seen
[7,10—12]. Radiation therapy to the field including the
thyroid gland may result in thyroid dysfunction, nodules
or cancer [7]. CT regimens for patients with HNRMS
often contain alkylating agents [3,4,13], which may
induce gonadal damage in both sexes [14,15].

The aim of this study was to evaluate the frequency
and nature of endocrine abnormalities, especially pitui-
tary dysfunction, in childhood HNRMS survivors and
to identify possible risk factors for an adverse endocrine
outcome among children treated in three large academic
centres (Great Ormond Street Hospital [GOSH] Lon-
don, Royal Marsden Hospital [RMH] Sutton, and the
Emma Children’s Hospital-Academic Medical Center
[EKZ-AMC], Amsterdam). Since the local treatment
approach of HNRMS differs between London/Sutton
and Amsterdam, a second aim of this study was to
compare the prevalence of pituitary dysfunction be-
tween survivors treated on protocols including external
beam radiation therapy (EBRT) and patients treated
in a center choosing, where possible, to use the
AMORE procedure [13,16].

2. Methods
2.1. Patients

The study included all patients who were 1) diagnosed and
treated for HNRMS in GOSH, RMH or the EKZ-AMC;
2) newly diagnosed from January 1990 to December 2010;
3) aged <18 years at time of diagnosis of a HNRMS; and
4) >2 years from end of treatment at the time of follow-up.
A total of 80 survivors fulfilled these criteria. Written
informed consent was obtained from all survivors (>12
years) and their guardians who were treated in GOSH/
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