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Case Report

A 19-year-old young woman accessed our clinic for the onset of

Abstract

Introduction: External beam Radiotherapy (RTE) treatment for head and
neck cancers is associated to the development of late thyroid sequelae whose
risk is persistent for decades.

Case Report: We describe a rare case of a 21 yrs woman treated with RTE
plus CHE for medulloblastoma diagnosed when she was fourteen. Five years
later, for the onset of primitive hypothyroidism, with negative antibodies and
a diffuse hypoechoic pattern at ultrasound, she started Levothyroxine (L-T4)
therapy. At the annual control visit a small hypoechoic nodule (4mm) to the right
thyroid lobe has been detected. Eight months later the patient complained a
state of thyrotoxicosis, TRab positive, with thyroid-associated orbitopathy. The
nodule was increased in size and suspicious as also a lateral neck Lymph Node
(LN). Fine needle aspiration biopsy and Thyroglobulin (Tg) measurement on
LN confirmed the diagnosis of thyroid carcinoma. After total thyroidectomy and
LN dissection, with histological diagnosis of follicular-papillary microcarcinoma
with LN metastasis in central and right latero-cervical compartment, the patient
underwent 131| treatment. Tg was 62pg/ml (after LT4 withdrawal) and whole-
body scan showed neck and diffuse bilateral lung uptake.

Conclusion: We describe a rare case of a patient who developed
autoimmune thyroid disease, hypothyroidism and subsequent Graves’ disease
with orbitopathy, followed by aggressive thyroid cancer some years later
after treatment for medulloblastoma. Only few similar cases were previously
described in literature [1]. Thyroid alterations are common during long-term
follow-up of patients previously treated with RTE. Therefore a careful long-term
follow-up with thyroid morpho-functional screening is indicated.

Keywords: Thyroid cancer; Thyroid cancer outcome; Thyroid cancer risk
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withdrawn and corticosteroids therapy started for orbitopathy. At
ultrasound, the right lobe nodule has been increased, from 4mm to
9mm, and presented micro calcifications and irregular margins and

primary hypothyroidism. Five years before, at the age of 14 years,
she was diagnosed with medulloblastoma and treated with surgery,
external Radiotherapy (RTE) and Chemotherapy (CHE). At first
visit in our Thyroid Clinic, thyroid function revealed a condition of
hypothyroidism for which therapy with Levothyroxine (L-T4) has
been started; Anti-peroxidase (AbTPO) and Anti-Thyroglobulin
(AbTg) antibodies were negative and thyroid ultrasound showed a
finely inhomogeneous pattern. At the annual control neck ultrasound
showed a small hypoechoic nodule of 4 mm in size in the right thyroid
lobe. Eight months later the patient complained of nervousness,
sweating, palpitations, fine tremors and moderate and active thyroid-
associated orbitopathy (lacrimation, diplopia, Clinical Activity Score
(CAS) = 3; NOSPECS: eyelid opening 13 mm bilaterally, Hertel 22
mm on the right and 22 mm on left, moderate decrease of ocular
motility in upgaze).

Thyroid function tests confirmed that the patient was in
thyrotoxicosis state: TSH 0.08uIU/ml (ref.0.35-5.0), FT4 2.14ng/
dl (ref. 0.6-1.8), FT3 6.21pg/mL (ref. 2.3-4.2), with positive anti-
TSH Receptor antibodies (TRab) (17 U/ref. <0.5). L-T4 has been

furthermore a 9mm Lymph Node (LN) with suspicious features was
detected in the right lateral-cervical compartment.

Ultrasound guided fine needle aspiration biopsy of thyroid nodule
was suspected for papillary Thyroid Cancer (TC) and Thyroglobulin
(Tg) measurement in washout fluid from suspicious LN was positive
(>475ng/ml).

The patient underwent total thyroidectomy and LN dissection
(central and right latero-cervical compartments) with histological
diagnosis of papillary carcinoma of follicular variant (8mm) in the
right lobe without capsule or vascular invasion, thyroiditis in the
remaining parenchyma, and central (8/10 with a max diameter
of 0.4cm) and right latero-cervical (5/36 with a max diameter of
Icm) compartment LN metastases. pT1b pN1b; Stage: I (TNM VIII
edition). Whole-body scan after treatment with 100 mCi of '*!- Iodine,
after LT4 withdrawal, showed diffuse bilateral neck and lung uptake
(Figure 1); Tg was 62ng/ml with negative AbTg.

Neck ultrasound was negative and CT scan confirmed lung
nodular lesions of 3 and 4 mm in size at the upper lobe of the right
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Figure 1: Whole-body scan (anterior and posterior view) after treatment with
100 mCi of **!| showing diffuse bilateral neck and lung uptake.

lung.

At the last control visit thyroid, under LT4 treatment, Tg was
3ng/ml. Thyroid-associated orbitopathy was inactivated (lacrimation
and diplopia disappeared, CAS 2; NOSPECS: eyelid opening 13 mm
bilaterally, Hertel 21 mm bilaterally, ocular motility was unchanged).

Discussion

Thyroid dysfunction is a relatively frequent late-effect of exposure
ofthethyroid gland to therapeutic doses of external ionizingirradiation
for head and neck cancers [2-5]. Radiotherapy is an integral part of
management of childhood and adolescence tumors, particularly
head and neck malignancies, alone or in combination with CHE
[6]. Although thyroid is considered relatively radio-resistant (but
radiosensitive in young age) there is a dose-effect relationship. Direct
irradiation of the thyroid gland may produce a broad spectrum of
thyroid diseases: hypothyroidism, thyroiditis, Graves’ Disease (GD),
thyroid-related orbitopathy, thyroid adenoma, multinodular goiter
and thyroid carcinoma [7]. The latency interval between radiation
exposure and the development of thyroid dysfunction or TC varies
greatly ranging from 6 months to 40 years.

Subclinical and overt hypothyroidism are the most common
finding in irradiated patients undergone periodic biochemical
screening up to 50%, mostly within 5 years from therapy [2-5,7-9].
Moreover CHE would sensitize the thyroid gland to radiation and
will increase the incidence of hypothyroidism [6].

Thyrotoxicosis may also develop after external irradiation to the
thyroid gland. In a large study of 1787 patients treated for Hodgkin’s
disease [7] Graves’ disease affected 34 patients (1.9%) and half of them
developed infiltrative orbitopathy. The risk of GD was significantly
increased in this population compared to general populations
(relative risk ranging from 7.2 to 20.4).

Furthermore, ionizing radiation is a well documented risk factor
for cancer. The thyroid gland is very radiosensitive in young age as
shown by the peak of TC observed after the Chernobyl accident.
TC risk in children exposed to neck radiation is inversely related to
the age of patient at the time of irradiation and to the administered
cumulative dose [10]. The TCs observed after irradiation are usually
well-differentiated, with a relatively indolent course and are rarely
fatal [7,11,12].

The peculiarity of the present case is the short latency between
medulloblastoma treatment and the onset of thyroid disfunction
with hypothyroidism switched in hyperthyroidism with orbitopathy
followed by appearance of a nodule with rapid increasing and which
subsequently revealed a TC.

Hypothyroidism has been reported to develop mostly within 5
years after neck RTE with a mean latency period of 15-21 months
[13,14], a similar interval that observed in our patient.

We suppose that her hypothyroidism was a direct consequence of
medulloblastoma treatment on thyroid gland due to negative AbTPO
and AbTg antibodies.

The pathophysiology of radiation-induced thyroid injure
is multifactorial: it alters follicular epithelial function and the
endothelium, resulting in cell degeneration, necrosis, follicular
destruction and vascular degeneration, acute and
inflammation, fibrosis and epithelial regeneration [15,16].

chronic

Inour patient, one year after beginning L-T4 therapy, was observed
a reversal thyroid function with the onset of hyperthyroidism and a
thyroid-associated orbitopathy.

Two patterns of TRAb are described, Thyrotropin-Blocking
Autoantibodies (TBAb) and Thyroid-Stimulating Autoantibodies
(TSAD), able to activate or block TSH receptor functions and
responsible for two distinct clinical syndromes. These two types of
antibodies (activating and blocking) may be present simultaneously
and the overall activity depends on the sum of the two levels activities,
concentrations, affinities and potencies [17].

TBAb-induced hypothyroidism should be distinguished
from Hashimoto’s thyroiditis antibodies one in which thyroid
disfunction depends on chronic inflammation due to massive
lymphocytic infiltration. In some cases, a distinction between
hypothyroidism caused by Hashimoto’s thyroiditis and TBAb-
induced hypothyroidism may be difficult, because AbTPO and AbTg
antibodies frequently coexist with TRAD.

The switching between TBAb and TSAb (or vice versa) rarely
occurs. In a large series of TBAb-induced hypothyroid patients
studied for 10 years, Takasu reported that only 5.9% of such patients
developed TSAb and became hyperthyroid [18]. This switching
occurs in TBAb-positive hypothyroidism patients after LT4 therapy
or Graves’ patients treated with anti-thyroid drug.

Regarding thyroid-associated orbitopathy, Ringel et al. [19]
described the pathogenic role of neck radiation (in patients with
Hodgkin’s disease) due to damage to thyroid cells with the release of
thyroid antigens and consequently an autoimmune thyroid disease
and orbitopathy. Patients with Hodgkin’s disease had serological
evidence of altered immunity against orbital muscle cells antigens
and anti-body-dependent cellular cytotoxicity more frequently than
controls. This result was statistically significant between patients
treated with neck irradiation (+ CHE) and controls and not between
patients treated with CHE alone.

Regards the pathogenesis of Grave’s orbitopathy, the role of TSH
Receptor (TSHR) and the TRab is firmly established [20] in initiating
and sustaining orbital tissue remodelling [21]. Some studies report a
correlation between levels of TRAb and the severity and activity of
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orbitopathy [22-24]. Higher levels of TSHR are found in orbital tissues
of patients with active disease [25]. In addition to TSH, other factors
have a relevant influence on thyroid tissue growth and function,
particularly the Insulin-line Growth Factor (IGF) family [21,26].
Ingbar et al. [27] demonstrated the importance of IGF-1 on TSHR
signalling suggesting that, in the rat thyroid epithelial cell line, IGF-
1 could enhance cell proliferation and promote the impact of TSH
on DNA synthesis; the same effects but less relevant were found for
insulin and IGF-II [27,28]. This synergy between TSH and IGF-I has
been confirmed in several reports [25,29]. Particularly, the activation
of Erk by the signaling downstream from TSHR is dependent on
IGF-I receptor activity [30].

Regarding TC, in our patient, a thyroid nodule was clinically
evident one year after the onset of hypothyroidism but only 8
months later it showed a considerable increase in size with modified
ultrasound features.

An increased frequency and a more aggressive cancer
(presentation and outcome) were described in Graves’ disease than in
euthyroid patients [31-33].

TSAbs and the increased vascularity of the thyroid gland
in Graves’ patients could be a favouring factor in the initiation/
progression of TC and on the onset of cancer metastases. The short
latency period from Graves’ diagnosis and TC or the simultaneous
onset is possibly related to TSab stimulation on thyroid tissue [17,34].

The clinical evolution of TC can be influenced by TSAbs serum
levels, binding characteristics to the TSH receptor, biological effects
on thyroid cells and the autoimmune process of GD due “per se” to
the alteration of the host immune response to the tumor.

Conclusion

The present case describes a particular and rare clinical condition
characterized by the onset, in a patient subjected to previous RTE and
CHE of: 1) primitive hypothyroidism, 2) subsequent hyperthyroidism
with orbitopathy and 3) TC with aggressive characteristics. The onset
of GD in patients undergoing RTE of the neck has a prevalence of
about 5% vs hypothyroidism (prevalence up to 30%). The pathogenesis
of hyperthyroidism in these patients is not clear but the auto-antigens
released by the damaged thyroid tissue could trigger the autoimmune
response and lead to the development of TSH anti-receptor antibodies
that could be implicated in thyroid carcinogenesis. The role of CHE
in the pathogenesis of thyroid alterations remains to be. This report
indicates the need of periodic morpho-functional thyroid evaluation
in patients treated with neck RTE and CHE, particularly during
childhood or adolescence.
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