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ABSTRACT: Introduction: The purpose of this study was to determine the incidence of radiation induced hypothyroidism after treatment

with radiotherapy alone or in combination with surgery/chemotherapy in head & neck cancer patients.

Methods: This study was a retrospective non-randomized trial performed on 100 patients of head & neck cancer in whom
definitive radiotherapy, postoperative radiotherapy or radiotherapy in combination with chemotherapy was given. Values
of TSH, T3 & T4 were analyzed at baseline and at 6 monthly follow-up. Subclinical hypothyroidism was defined as TSH value

of >4 mU/L and Clinical hypothyroidism was taken as TSH >10 mU/L with decreased T3 & T4.

Results: Out of 100 patients, 73 individuals were euthyroid at the end of 2-year follow-up, 21% had subclinical hypothyroidism
and 6% had clinical hypothyroidism. The incidence of subclinical hypothyroidism in the surgery plus radiotherapy group
and the radiotherapy group was 22.3% & 50%, respectively. The incidence of clinical hypothyroidism in the surgery plus radio

therapy group and the radiotherapy group was 6.5% & nil, respectively.

Conclusion: The incidence of hypothyroidismis high in head & neck cancer patients receiving radiotherapy. Therisk is higherin

patients who undergo surgery in combination with radiotherapy. Regular thyroid function test is, therefore, recommended.
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STRESZCZENIE: Cel: Niniejsze badanie ma na celu okreslenie wystepowania przypadkéw niedoczynnosci tarczycy wywotanej promieniowa-
niem po leczeniu radioterapig wytgczng lub w skojarzeniu z zabiegiem chirurgicznym/chemioterapig u pacjentéw z nowo-

tworem regionu gtowy i szyi.

Metody: Przeprowadzilismy nierandomizowane retrospektywne badanie, w ktérym wzieto udziat 100 pacjentéw z nowotwo-
rem regionu gtowy i szyi, u ktérych zastosowano radioterapie wytgczng, radioterapie pooperacyjng lub radioterapie w pota-
czeniu z chemioterapig. W okresie wyjSciowym, a takze w trakcie dalszej 6-miesiecznej obserwacji, zbadano wartosci: TSH,
T3 oraz T4. Okreslono, ze subkliniczna niedoczynnosc tarczycy charakteryzuje sie wartoScig TSH > 4 mU/I, zas warto$¢ klinicznej

niedoczynnosci tarczycy wynosi TSH >10 mU/l ze zmniejszong iloscia T3 i T4.

Wyniki: Pod koniec 2-letniej obserwagji, sposréd 100 pacjentdw, 73 osoby znajdowaty sie w stanie eutyreozy, u 21% rozpoznano
subkliniczng niedoczynnos¢ tarczycy, zas u 6% zdiagnozowano kliniczng niedoczynno3¢ tarczycy. Czestos¢ wystepowania sub-
klinicznej postaci niedoczynnosci tarczycy w grupie, w ktérej wdrozono leczenie oparte na zabiegu chirurgicznym potgczonym
z radioterapig, oraz w grupie, w ktérej zastosowano wytgczng radioterapie, wynosita odpowiednio: 22,3% i 50%. Czestos¢ wy-
stepowania klinicznej postaci niedoczynnosci tarczycy w grupie, w ktérej wdrozono leczenie oparte na zabiegu chirurgicznym

potgczone z radioterapig, oraz w grupie, w ktérej zastosowano wytgczng radioterapie, wynosita odpowiednio: 6,5% i zero.

Whioski: Czestotliwos$¢ wystepowania niedoczynnosci tarczycy jest wysoka u pacjentéw cierpigcych na nowotwory regionu
gtowy i szyi otrzymujacych radioterapie. Ryzyko jest wyzsze u 0séb, u ktérych wykonuje sie zabieg chirurgiczny w potaczeniu

zradioterapia. W $wietle powyzszych faktéw zaleca sie regularne badanie czynnosci tarczycy.

StOWA KLUCZOWE: niedoczynno$¢ tarczycy, nowotwér gtowy i szyi, radioterapia, subkliniczna
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INTRODUCTION

Carcinoma of the head and neck region is the sixth most com-
mon site of malignancy worldwide. As per the GLOBOCON
(IARC-WHO), oral cancer is the most common malignancy in In-
dian males, whereby the number of new cases in 2018 was 16.1%.
Overall, it was the second most common malignancy in both sex-
es at a percentage share of 10.4%, most likely due to increased con-
sumption of chewing tobacco and smoking [1].

Radiotherapy is an important treatment modality in the manage-
ment of head and neck cancer used either alone or with surgery and
chemotherapy. Although the thyroid gland is relatively radio-resist-
ant, thyroid dysfunctions like thyroiditis, autoimmune thyroiditis,
hypothyroidism and thyroid tumors have been frequently reported
due to therapeutic radiation [2]. The reported incidence of hypothy-
roidism after radiotherapy in various studies is between 6% and 48%
[3—11]. Radiotherapy in combination with surgery further increases
the incidence of hypothyroidism but the addition of chemotherapy
probably has little or no effect [11]. It increases the manifestations
of poor wound healing, cardiovascular diseases, lung diseases and
poor quality of life following head and neck surgery.

Thyroid function tests are still not performed routinely during fol-
low-up of head-neck cancer patients treated with radiotherapy with
or without surgery and/or chemotherapy. In this study we evaluated
the incidence of thyroid dysfunction following treatment in head
and neck cancer patients in our institute so that subsequent inter-
vention may help to achieve a better quality of life.

MATERIALS AND METHODS

Inclusion criteria

One hundred patients with histologically proven cancers of the head
& neck of the epithelial origin, who had received external beam radi-
otherapy, were included in this retrospective non-randomized study,
over a duration of 5 years, in the department of Otorhinolaryngolo-
gy and Head-Neck surgery, HIMSR, New Delhi. Patients had stage
I to resectable stage IV disease and received radiotherapy alone
(60 Gy or more), as an adjuvant to surgery either postoperatively or
in combination with chemotherapy (50-55 Gy).

Exclusion criteria

Patients having clinically unresectable disease or with poor gen-
eral condition at presentation were not included in the study. Also
patients having one or more nodules in the thyroid gland as well as
those who had undergone laryngectomy before irradiation or after
irradiation (thyroid lobectomy is often a part of laryngectomy) were
excluded from the study even if they were euthyroid at presentation.

Before initiation of treatment, all patients underwent basic inves-
tigations including hemogram, liver & renal function tests, chest
X-ray, thyroid function tests, imaging of the primary site and neck
and histopathology of biopsy from primary site. Detailed histo-
ry and physical examination with particular emphasis to that of
hypothyroidism, was done in every follow-up visit and thyroid
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function tests were done at 6 weeks after completion of radiation
and thereafter at 3 months interval till 1 year and 6 monthly thereaf-
ter. Patients were divided in three groups: radiotherapy group, those
who received chemo-radiation and those in whom both surgery
and postoperative radiotherapy was given. Values of TSH (Thyroid
Stimulating Hormone), T3 (tri-iodothyroxine) and T4 (thyroxine)
were analyzed at baseline and at 6 months follow-up. Subclinical
hypothyroidism was taken as TSH value of > 4.0 mU/L (milliu-
nits per liter) and clinical hypothyroidism was taken as decreased
T3 & T4 with raised TSH > 10 mU/L as per the European Thyroid
Association 2013 guidelines.

RESULTS

100 patients of head and neck cancer who were treated in our hos-
pital were included in this retrospective study. Out of these, 84 were
male and 16 were female (the male: female ratio was 5.2:1). The ma-
jority of patients belong to the age group of 40-50 years with the age
range of 2276 years. The majority of these patients had a primary
tumor in the oral cavity (74%) in which the most common subsite
was the gingivobuccal complex (39/74) (Fig. 1.). Most of the tum-
ors (96%) were squamous cell carcinoma while 4% were adenoid
cystic carcinoma. Most of the patients had an advanced stage at
the commencement of treatment, 46% had stage IV and 34% stage
III (Fig. 2.). Surgery and postoperative radiotherapy were given to
76% of patients. In all of these 76 patients, neck dissection as a part
of surgical procedure was done (Modified Radical Neck Dissection
47%, Selective Neck Dissection 29%). 2% of patients were treated by
radiotherapy alone while 22% of patients were treated by chemo-ra-
diation (Tab. L).

The overall incidence of clinical and subclinical hypothyroidism
was 6% and 21%, respectively. 73% of patients were euthyroid. The
incidence of clinical hypothyroidism was 4.5% in patients in whom
radiotherapy and chemotherapy was given while it was 6.57 % in
patients in whom surgery and postoperative radiotherapy were
given (Fig. 3.). Out of two patients who received only radiothera-
py as a treatment modality, none developed clinical hypothyroid-
ism (Tab. L.). The incidence of subclinical hypothyroidism was also
higher (22%) in the surgery and postoperative radiotherapy group
as compared to those who received both radiotherapy plus chemo-
therapy (13%). Out of two patients who received curative radiother-
apy, one developed subclinical hypothyroidism. After follow-up of 3
months, the incidence of subclinical hypothyroidism in our patients
was 2%, while none of the cases had clinical hypothyroidism. This
incidence increased with time and at the end of 2 year follow-up,
the incidence of subclinical hypothyroidism was 21%, while that of
clinical hypothyroidism was 6%.

DISCUSSION

The thyroid gland is the largest pure endocrine gland of the body
producing two main thyroid hormones (T3 & T4) which are very
important in normal growth and development of the human body.
Radiation effects on the thyroid gland in head and neck cancer pa-
tients were first reported in the 1960 s [12—14]. The exposure of
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Tab. I. Table depicting post-treatment thyroid function status at the end of two year follow-up.

THYROID FUNCTION RADIOTHERAPY WITH SURGERY

STATUS
CLINICAL No. of cases Percentage

5 6.5 o}
SUBCLINICAL 17 22.3 1
EUTHYROID 54 7 1
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Fig.1. Site distribution of lesions.

TNM STAGES of CASES

50 46

40 R

STAGE-

STAGE-I STAGE-III STAGE-IY

Fig.2. TNM stages of cases.

radiotherapy to the surrounding tissues in the head and neck area
is inevitable due to disseminated irradiation and complex anatomy.

Damage to the thyroid gland by radiotherapy can lead to various
thyroid disorders, of which the most common clinical late effect is
primary hypothyroidism. This effect may be clinical hypothyroid-
ism characterized by low free T4 and high TSH or subclinical (bi-
ochemical or compensated hypothyroidism) with normal free T4
and high TSH [15]. Many theories have been postulated to explain
the exact mechanism of thyroid injury due to radiotherapy. Several
authors confirm that the damage is due to small vessel destruction
and damage to the thyroid capsule [16]. Some also postulate poor
dietary habits, prolonged Ryle’s tube feeds or immune mediated
damage [15, 17, 18].

The reported incidence of hypothyroidism after radiotherapy in var-
ious studies is between 6% and 48%, with most analyses reporting it
between 20% and 30% [3—11]. The incidence of hypothyroidism can
also be as high as 67%, as reported by Mercado et al. on 100 patients
of head and neck cancer patients in which hemi-thyroidectomy was
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RADIOTHERAPY ALONE

No. of cases

RADIOTHERAPY WITH CHEMOTHERAPY

Percentage No. of cases Percentage
¢} 1 4.5

50 3 13.1

50 18 81.8

not performed [10]. In our study, the incidence of hypothyroidism
was 27% at the end of two year follow-up which is in accordance with
these studies. Out of these, 21 have developed subclinical hypothy-
roidism in our study and 6% have developed clinical hypothyroid-
ism. The exact reasons for these varied results in different studies
are not entirely clear. One of the factors influencing the incidence of
hypothyroidism in head and neck cancer patients is the treatment
which they have received. The risk is higher in patients in whom
a part or the whole thyroid has been removed as part of the surgi-
cal procedure followed by radiotherapy as compared to those who
have received radiotherapy alone. It is also reported to be higher in
patients in whom cervical surgery (neck dissection) plus radiother-
apy has been done as compared to those receiving just radiotherapy
or chemo-radiation [19-22]. A similar finding was observed even
in our study. The incidence of hypothyroidism was higher (28.9%)
in the surgery plus radiotherapy group as compared to individuals
who had received just radiotherapy (18.18%). The incidence of sub-
clinical hypothyroidism was higher in patients receiving postoper-
ative radiotherapy (22%) as compared to those who have received
chemo-radiation (13%). Similarly, clinical hypothyroidism was also
greater in the postoperative radiotherapy group (6.5%) as compared
to the chemo-radiation group (4.5%). Some authors postulate that
a higher incidence in the surgery and radiotherapy group is due to
damage to the arterial supply of thyroid or surgical manipulation
of thyroid [23].

The timing of onset of clinical or biochemical hypothyroidism is also
different in various studies. It generally occurs within 1.5 to 3 years
after giving RT to the head and neck area. In our study, the mean
duration of the onset of hypothyroidism was 13.5 months. It can be
as early as 4 weeks and as late as 20 years [4, 8, 10, 24]. Nishiyama et
al. postulated that early onset in some patients could result from the
fact that they might have had occult hypothyroidism which could
have been aggravated by damage induced by radiotherapy [24]. Late
onset of hypothyroidism could probably be due to late thyroid inju-
ry through vessel damage, fibrosis or thyroid cell atrophy [25, 26].
Apart from the treatment methods (radiotherapy or surgery) used
in head and neck cancer patients, there are many factors that have
been postulated to influence the development of hypothyroidism
like age, sex, stage, site of tumor, nodal status, radiotherapy tech-
niques etc. [4-8, 10, 11, 21, 24, 27, 28].

Many studies have reported a higher incidence of hypothyroidism
in younger patients who have received radiotherapy as compared
to older patients, while some have found no correlation between
them at all [8, 29]. Hypothyroidism has also been found to be high-
er in females in some studies [11, 15]. Various authors also report
a higher incidence of hypothyroidism in patients who had an ad-
vanced stage at the time of presentation, than in those with an early
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Fig.3. Myxedema.

stage of tumor. Similarly, a higher incidence has also been reported
in some studies with advanced nodal status. This could be due to
the fact that the involvement of neck nodes increases the bulk of tu-
mor area to be irradiated, and consequently the risk of the thyroid’s
exposure [29]. This was probably because an advanced tumor re-
ceives a higher radiotherapy dose to the low neck area and patients
were more likely to undergo neck dissection [6]. Even in our study,
most patients were at an advanced stage at the beginning of treat-
ment. The limitation of our study was that no correlation between
the above risk factors and the incidence of clinical/biochemical hy-
pothyroidism could be found.

It was a common belief that newer radiotherapy techniques would
have a lesser incidence of hypothyroidism as they allow better dose
distribution with a lower dose to known target organs. However,
many studies have found no correlation between the technique of
radiotherapy used and the incidence of hypothyroidism. It could be
because all radiotherapy techniques involve the use of midline neck
shielding [29]. With regards to the dose of radiotherapy given, Pos-
ner et al. did not find any correlation between the radiation dose and
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