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INTRODUCTION

Adults and children who were exposed to head
and/or neck radiotherapy for different cancers asso-
ciate a life time higher risk than general population
for a heterogeneous panel of secondary conditions
from an endocrine point of view, for instance, thy-
roid nodules or thyroid malignancies (1-3). Be-
cause of this associated risk, the use of cervical ul-
trasound is necessary for long term follow-up in
these patients (1,2,4). However, there are reports of
primary hypothyroidism (so called “radiation in-
duced hypothyroidism”) following neck radiother-
apy (which is considered exclusive cause of it),
thus the periodic check up of thyroid function after
previous irradiation also seems useful; the best
screening tool is TSH (Thyroid Stimulating Hor-
mone) (5-7) (Fig. 1). We aim to introduce a case of
real life medicine: an adult woman who developed
thyroid hypo-function after radiotherapy for lym-
phoma. As method we mention that the paper is a
case report. The patient was followed-up at differ-
ent endocrinology centres and agreed for anony-
mously use of her medical records.

ABSTRACT

Adults and children who were exposed to head and/or neck radiotherapy for different cancers associate a life
time higher risk than general population for a heterogeneous panel of secondary conditions like thyroid nod-
ules, cancer and radiation induced primary hypothyroidism. We introduce an adult female case who was di-
agnosed and treated for Hodgkin lymphoma type 1IB and one year after she presented non-autoimmune
thyroiditis and high TSH. Hypothyroidism was substituted for 29 years; the ultrasound pattern remained hy-
poechoic with a relatively small gland and also associated radiation induced lung fibrosis.
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CASE PRESENTATION

This is a 58-year old non-smoking female. She
comes from non-endemic area. Her medical history
is irrelevant. Her personal medical history includes
surgical menopause at age of 44 years because of
uterine fibroma, and an episode of arrhythmia 3
years ago which required long time daily oral beta
blockers. In 1989 she was confirmed with Hodgkin
lymphoma type IIB, starting from a supra-clavicu-
lar lymph node enlargement. She had at that time
surgery, chemotherapy and neck radiotherapy. One
year later she was confirmed with primary hypo-
thyroidism starting with suggestive clinical picture
and confirmed based on TSH 4 times higher than
upper normal limit. The patient had negative thy-
roid autoimmunity (thyroperoxidase antibodies of
10 Ul/ml, normal levels less than 35 Ul/ml). Thy-
roid ultrasound at that moment did not identify
nodules larger than 1 cm (centimetre). The patient
was offered daily morning levothyroxine therapy
which required periodic TSH control.

At age of 54, she accused intermittent breathing
troubles and an endocrine check-up was necessary.
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Head and
nack
cancer

TSH was normal (of 2.5 pUI/ml, normal values be-
tween 0.5 and 4.5 pUl/ml), so was the serum calci-
tonin (of 1 ng/ml, normal levels below 3.8 ng/ml),
and thyroperoxidase antibodies (of 10 Ul/ml, normal
levels below 35 Ul/ml). Thyroid ultrasound showed
reduced diameters of the two lobes: right of 0.48 by
0.5 by 1.08 cm, and left 0of 0.66 by 0.6 by 1 cm, isth-
mus of 0.19 cm, with hypoechoic pattern and no thy-
roid nodules, neither local lymph nodes enlargement.
She associated low 25-hydroxyvitamin D levels of
21 ng/ml (normal levels above 30 ng/ml) which re-
quired cholecalciferol therapy. Since no specific en-
docrine anomaly could explain the symptoms a com-
puted tomography scan was done and pointed
pulmonary fibrosis, most probably also secondary to
prior radiation, and a small sub pleural nodule of 0.6
cm at left superior lobe. No oncologic interpretation

A. Longitudinal section

FIGURE 1. Thyroid conditions which may be
expected after radiation for head and neck
cancers of different types

was considered for this imagery aspect but annual
imagery of the lung was done since then and pointed
stationary aspects in addition to intermittent breath-
ing anomalies which persisted.

During the current admission, clinical exam was
status quo. Blood thyroid tests showed normal
function (a TSH of 1 pUl/ml, normal levels be-
tween 0.5 and 4.5 pUl/ml, and FreeT4 of 15.2
pmol/l, normal between 10.3 and 24.4 pmol/l under
daily 75 pg of levothyroxine), negative thyroperox-
idase antibodies, of 10 Ul/ml (normal ranges be-
tween 0 and 35 Ul/ml), persistent low levels of
25-hydroxyvitamin D, of 19 ng/ml (optimal levels
above 30 ng/ml). Thyroid ultrasound showed a
right lob of 1.4 by 0.6 by 0.7 cm, a left lobe of 2.3
by 0.9 by 0.7 cm, a small nodule at left lobe of 0.6
by 0.4 by 0.4 cm, no lymph nodes (Fig. 2).

B. Longitudinal section

FIGURE 2. Thyroid
ultrasound on a 58-year
old female 29 years
after therapy for
Hodgkin lymphoma
(which was followed by
radiation induced
primary hypothyroidism)
reveals a right lobe of
1.4 by 0.6 by 0.7 cm
(A), a left lobe of 2.3 by
0.9 by 0.7 cm (B), a
small nodule at left lobe
of 0.6 by 0.4 by 0.4 cm.



122 REvisTA MEDICALA ROMANA — VoLumuL LXV, NRr. 2, An 2018

DISCUSSION

Primary hypothyroidism after head and neck ra-
diotherapy represents a multidisciplinary topic,
concerning oncology, endocrinology and primary
health practitioners (2,8). A review article included
2,449 papers on this topic (and finally 5 fulfilled
rigorous inclusion/exclusion criteria of the review)
of 57 up to 390 subjects who were enrolled in each
study, and it highlighted that actually the primary
hypothyroidism rate after neck radiotherapy is
much higher than initially expected, approximately
23-53% depending on irradiation dose but inter-in-
dividual variations are important (8). The effect of
radiation on thyroid is complex, actually a process
of radiotherapy-related thyroiditis is registered
which also may associate transitory thyrotoxicosis,
and a specific non-nodular pattern of thyroid ultra-
sound including changes of Doppler signal, hy-
poechogenicity and irregularity/lack of structure
homogeneity (9). This particular type of thyroid
deterioration primary targets the gland; especially
the thyroid vessels, because of radiation itself and
later the function anomalies are detected (9).

The occurrence of primary hypothyroidism after
radiotherapy is not itself an exceptional event since
typical causes as seen in general population like au-
toimmune chronic thyroiditis or endemic goitre -
related hypothyroidism but this type of condition
underline a different mechanism due to radiation
itself (10,11). The rate of prevalence after radio-
therapy is age-dependent (10-12). In the case we
introduced, the patient was diagnose with radia-
tion- associated hypothyroidism soon after onco-
logic/hematologic therapy was offered to the pa-
tient. There is not a specific time interval described
since radiation exposure to the diagnosis of hypo-
thyroidism depending on dose, and patient’s back-
ground including suggestive symptoms of thyroid
function anomalies and how often the patient had a
routine TSH assay done. In this particular case, the
clinical onset needed to be first differentiated from
others malignancies including a primary thyroid
lymphoma (13-15). One study on 120 survivors of
head and neck cancers diagnosed during childhood
with ages between 6 and 30 years pointed that 66%
had consecutive thyroid diseases, and 27% of them
had high TSH, 22% had nodules, 2% were con-
firmed with a secondary tumour as a thyroid cancer

(16). The risk of hypothyroidism increases with ir-
radiation dose, with some particular types of can-
cers, including Hodgkin lymphoma as seen in our
case (16). The advance of therapy for Hodgkin
lymphoma increased the survival (almost 90% of
patients have a long time survival) thus the risk of
endocrine conditions is cumulative: a part from hy-
pothyroidism, hyperthyroidism has been rarely de-
scribed, the risk of thyroid malignancy starts 5-10
years after irradiation (17). Childhood Cancer Sur-
vivor Study included 13,674 subjects; survivors
were diagnosed at a median of 14 years, and re-as-
sessed at a median of 30 years (18). 34% of patients
had a thyroid anomaly: hypothyroidism is the most
frequent (relative risk of 17.1 versus controls) cor-
related with dose of irradiation, older age at diag-
nosis and female sex; the risk of hyperthyroidism is
8 times higher than controls, of thyroid nodules of
27 times, of thyroid cancer of 18 times (18). The
first prospective of expected hypothyroidism after
irradiation was published in 2012 and pointed a
risk of 33% within first 2 years (19). The effect is
time dependent, not only dose dependent, and it ap-
pears within months to years, as a late complication
of radiation dose (20,21). Another risk factor seems
to be the small gland volume, as seen in our case
(20). The radiation induced thyroiditis is not asso-
ciated with positive antibodies against thyroid as
present case (22). We should also mention the fact
that our patient developed another late complica-
tion of radiation: lung fibrosis. This condition may
be expected early (less than 6 months) or late after
thorax irradiation (23,24). Radiation pneumonitis,
if it comes years after cancer therapy, as seen in our
case, more than 2 decades later, represents an ex-
clusion diagnosis (23,24). The patient also associ-
ated long time hypovitaminosis D despite intermit-
tent supplements. This seems incidental most
probably, due to geographic area of vitamin D defi-
ciency (25).

CONCLUSION

The risk of radiation induced hypothyroidism
increases with the dose and area of irradiation and
it might be expected together with risk of develop-
ing thyroid nodules and even cancer thus ultra-
sound and TSH long time follow-up after head and
neck cancers are essentials.
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