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ABSTRACT

Objective: The objective of the study was to determine the incidence of clinical hypothyroidism in patients undergoing radiation therapy for head-
and-neck carcinomas.

Methods: One hundred and fifty patients with head-and-neck cancers visiting the Department of Otorhinolaryngology and head-and-neck surgery
and undergoing treatment after histological confirmation at the Department of ENT and Radiation Oncology at Sardar Patel Medical College, Bikaner,
Rajasthan, from January 2022 to January 2023 were taken up for the study. Tumor response and symptom relief were monitored at the completion
of treatment, at 3 months, and at 6 months.

Results: Mean age of 51.42+12.24 years (21-78 years), 59.33% were males, and 63.34% of the study population was residing in rural areas. About
30.67% were in the oral cavity followed by 28.67% and 28.5 in the larynx and nasopharynx, respectively. Mean FT4 was 1.35+0.40 before radiotherapy
and decreased to 1.20+0.43 after 3 months and 1.12+0.40 after 6 months of radiotherapy (p<0.0001*). Mean thyroid stimulating hormone was
2.14+2.50 before radiotherapy and increased to 3.55+4.5 after 3 months and 4.1+6.8 after 6 months of radiotherapy (p<0.0001*). At 3-month follow-
up, 8% had clinical hypothyroid, at 6-month follow-up, 18% had clinical thyroid (p<0.05).

Conclusion: Thyroid hormone monitoring following radiotherapy for head-and-neck cancers should incorporate part of follow-up of these patients,
especially those patients who receive chemotherapy with radiotherapy.
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INTRODUCTION

Head-and-neck malignancies are the seventeenth-most common
malignancies, worldwide and the second-most common malignancy in
India (1%-most common in males while 4"-most common in females),
with approximately 19.2 million new cases and 9.95 million cancer-
related deaths in 2020 and 50.5 million prevalent cases in all age
groups [1]. India is a single country contributing to 10.43% of the global
cancer burden and 7.05% of deaths in 2020 GLOBOCAN [2].

Radiotherapy is one of the main treatment modalities for head-and-
neck cancer and the patient’s neck is often included in the radiation
field when receiving radiotherapy resulting in damage to the normal
tissue of the neck, especially the thyroid gland resulting in radiation-
induced hypothyroidism [3]. With the advent of intensity-modulated
radiotherapy (IMRT) which facilitated more conformity in dose
shaping, providing higher doses to target volumes, has limited the dose
to the organ at risk, thus leading to less toxicity [4,5].

The incidence of post-radiotherapy hypothyroidism as reported
in various literature varies from as low as 6% to as high as
68% [6,7]. Hypothyroidism also results in long-term complications
with respect to cardiac and general morbidity. Such morbidity in
cancer survivors can be of immense physical, emotional, social, and
economic problems. Thus, early detection and treatment of post-
radiotherapy hypothyroidism can result in the avoidance of such
complications and help in improving the quality of life. Most of the
guidelines have been developed on the basis of the western data.
The applicability of the same to the Indian population is not well
defined, especially in view of the heterogeneity of data, originating
from different populations of the world. This not only includes the
incidence but also the time of occurrence of hypothyroidism post-
radiotherapy.

This study is an endeavor to determine the incidence-associated
factors in the development of hypothyroidism including the temporal
association of the incidence with respect to the population from the
Indian subcontinent.

Aim

The aim of the study was to determine the incidence of clinical
hypothyroidism in patients undergoing radiation therapy for head-and-
neck carcinomas.

METHODS

One hundred and fifty patients with head-and-neck cancers visiting the
department of otorhinolaryngology and head-and-neck surgery and
undergoing treatment after histological confirmation at the Department
of ENT and Radiation Oncology at Sardar Patel Medical College, Bikaner,
Rajasthan, from January 2022 to January 2023 were taken up for the
study.

Adult patients with non-metastatic head-and-neck carcinoma, without
any intracranial extension, of the nasopharynx, sinonasal cavity,
oropharynx, oral cavity, hypopharynx, larynx, carcinoma of unknown
primary, receiving radiotherapy (>45 Gy) as part of treatment, radiation
field extending to lower neck, unilateral or bilateral, and performance
score were included in the study. Known to have hypothyroidism, at the
time of screening, history of hypothyroidism in the past, currently on
supplements, history of previous exposure to radiation therapy in head-
and-neck region, and patient not willing were excluded from the study.

The patients who fulfill the above-mentioned criteria were explained
the aims, objectives, protocol, and investigations, required for the
study both verbally and by a written informed consent document,
as approved by the institutional review board and ethics committee
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(hereafter referred to as IRB) in a language patient can understand.
After the informed consent was obtained, they were screened for
any thyroid abnormalities. Once, they were found to be fitting into
the euthyroid group by the blood tests. They were included as the
part of the study. Patients, who were found to be hypothyroid on
investigations, were not included in the study. The patients were
started on treatment as required as per their treatment plan and
modality of radiation chosen by the patients (conventional 2D cobalt,
3 DCRT, and IMRT) with or without chemotherapy, with or without
biological agents.

The patients were followed at the following schedule.
a. At 18 weeks (3 m) from the date of completion of radiotherapy
b. At 30 weeks (6 m) from the date of completion of radiotherapy.

Hypothyroidism as defined biochemically or subclinically as raised
thyroid stimulating hormone (TSH) only (normal 0.3-4.5), or clinical
hypothyroidism with raised TSH and a low T4 (normal 4.5-12.5), free
T4 (0.8-2). Tumor response and symptom relief were monitored at the
completion of treatment, at 3 months, and at 6 months.

Required approval was taken from the ethics committee and research
committee. Written informed consent was taken from all the patients
who were enrolled in the study.

RESULTS

Maximum 26% cases were in 51-60 years age group whereasa minimum
10% were in 71-80 years group with a mean age of 51.42+12.24 years
(21-78 years). About 59.33% were males, and 63.34% of the study
population were residing in rural areas (Table 1).

In our study, a cancer site maximum 30.67% were in the oral cavity
followed by 28.67% and 28.5 in the larynx and nasopharynx,
respectively, whereas a minimum 4.675 were in the sino nasal followed
by 8% oropharynx (Fig. 1).

According to TNM staging maximum 64% were in T4 followed by

25.33% in T3, whereas a minimum 4% were in T1 followed by 8.67%
in T2. About 43.33% were in N1 followed by 36.67% in N2, whereas

Table 1: Sociodemography of study participants

Age (year) Frequency Percentage
21-30 20 13.33
31-40 18 12.00
41-50 38 25.33
51-60 39 26.00
61-70 20 13.33
71-80 15 10.00
Gender

Male 89 59.33

Female 61 40.67
Residence

Urban 55 36.66

Rural 95 63.34
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a minimum 10% were in NO and N3. Maximum 4% were in M1
whereas a minimum 96% were in M0. According to histopathology
maximum 70% were in moderately differentiated followed by 20%
were well-differentiated whereas a minimum 10% were poorly
differentiated (Fig. 2).

According to chemotherapy maximum of 74.67% had taken
chemotherapy whereas a minimum 25.33% did not undergo
chemotherapy. Maximum 89.29% had taken three cycles whereas
minimum 5.36% each had one and two cycles, respectively. The mean
duration of radiotherapy was 49.58+10.5 days. Maximum 74.66%
needed both chemotherapy and radiotherapy whereas minimum
25.34% cases were treated by radiotherapy alone and 5.44% cases
were treated by modified radical neck dissection whereas 4.66% were
treated by wide local excision (Table 2).

Mean FT4 was 1.35+0.40 before radiotherapy and decreased to
1.20+0.43 after 3 months and 1.12+0.40 after 6 months of radiotherapy
(p<0.0001*). Mean TSH was 2.14+2.50 before radiotherapy and
increased to 3.55+4.5 after 3 months and 4.1+6.8 after 6 months of
radiotherapy (p<0.0001*).

According to the thyroid function test 100% were normal at baseline.
At 3-month follow-up, maximum 92% had a normal function, followed
by 8% clinical hypothyroid. At 6-month follow-up, a maximum 82%
had a normal function and 18% had clinical thyroid. The difference was
statistically significant (0.0001*) (Table 3).

Hypothyroidism was found in 44.73% of cases <40 year group and in
25.97% cases in 41-60 year age group. No cases were found in > 60-
year age group (p<0.069). Hypothyroidism was found equally in both
surgery modalities. Hypothyroidism was found in 29.46% of cases with
chemotherapy and radiotherapy whereas 10.52% in only radiotherapy
(p<0.05). Hypothyroidism was found in 31.57% of cases of radiotherapy
by 200 cGy x 33 fractions whereas 2.77% cases of hypothyroidism were
reported in the simultaneous boost technique (p=0.001*) (Table 4).

DISCUSSION

In our study, according to chemotherapy, maximum 74.67% had taken
chemotherapy with 89.29% having taken three cycles and the mean
duration of radiotherapy was 49.58+10.5 days, similarly reported by
Kumari et al. [8].

Table 2: Pattern of treatment received by study participants

Type of treatment Frequency Percentage
Chemotherapy and radiotherapy both 112 74.66
Radiotherapy alone 38 25.34
Surgery

Wide local excision 7 4.66

MRND 8 5.44

No 135 90

MRND: Modified radical neck dissection
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Fig. 1: Primary cancer site as seen among study participants

Fig. 2: Distribution of study participants as per histopathology
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Table 3: Thyroid function test report of study participants

Thyroid function test Before radiotherapy After radiotherapy (at 3 months) After radiotherapy (at 6 months) p-value
FT4 1.35£0.40 1.20£0.43 1.12+0.40 0.0001*
TSH 2.14+2.50 3.55%4.5 4.1+6.8 0.002*
Normal thyroid function 150 (100%) 138 (92.00%) 123 (82.00%) 0.0001*
Clinical hypothyroidism 0(0.0) 12 (8.00%) 37 (18.00%)
TSH: Thyroid stimulating hormone. *significant
Table 4: Association of hypothyroidism with various parameters
Age (year) Normal (%) Hypothyroidism (%) Total p-value
<40 21 (55.26) 17 (44.73) 38 (100) 0.07
41-60 57 (74.02) 20 (25.97) 77 (100)
>60 35(100) 0 35(100)
Surgery
Wide local excision 5(71.43) 2 (28.57) 7 (100) 0.668
MRND 6 (75%) 2 (25) 8(100)
Chemotherapy
Yes 79 (70.54) 33(29.46) 112 (100) 0.034*
No 34 (89.47) 4(10.52) 38 (100)
Schedule (total dose)
200 cGyx=33 fractions (6600) 78 (68.42) 36 (31.57) 114 (100) 0.001*
Simultaneous boost techniques (Equivalent>66 Gy) 35(97.22) 1(2.77) 36 (100)

MRND: Modified radical neck dissection

In our study, mean FT4 was 1.35+0.40 before radiotherapy and
decreased to 1.20£0.43 after 3 months and 1.12+0.40 after 6 months
of radiotherapy (p<0.0001*). Mean TSH was 2.14+2.50 before
radiotherapy and increased to 3.55+4.5 after 3 months and 4.1+6.8
after 6 months of radiotherapy (p<0.0001*). Similarly, Bernat and
Hrusdk [9] found significant differences between TSH and FT4 levels,
and a correlation between hormone levels and follow-up was also
detected. Our study was in agreement with the study of Laway et al. [10]
and Yoden et al. [11].

In our study, at 3 months 8% had clinical hypothyroid and at 6 months
18% had clinical hypothyroid (0.0001*), similarly reported in a study
by Kumari et al. [8] and Fujiwara et al. [12].

In our study, hypothyroidism was found in 44.73% cases <40 year
group and in 25.97% cases in 41-60-year age group. No cases were
found in >60-year age group (p<0.069). These findings are similar of
Koc and Capoglu [13]. Age was found not to influence the development
of thyroid dysfunction in our study as dysfunction was distributed
across the various age groups.

In our study, hypothyroidism was found in 29.46% of cases with
chemotherapy and radiotherapy whereas 10.52% in only radiotherapy,
and the difference between them was found to be statistically
significant (p<0.05). On contrary, other studies by Immanuel et al. [14]
and Langerman et al. [15] found chemotherapy not to have any effect on
the development of thyroid dysfunction.

In our study, 75% of the patients were treated with both chemotherapy
and radiotherapy with only 25% receiving radiotherapy alone.
Concurrent use of chemotherapy with radiotherapy is expected
to increase radio sensitivity of the thyroid gland and increase the
incidences of thyroid dysfunction as witnessed in our study.

In our study, hypothyroidism was found equally in both surgery
modalities (p>0.05) also similarly reported by Sinard et al. [16] in their
study.

In our study, hypothyroidism was found in 31.57% cases of radiotherapy
by 200 cGy x 33 fractions whereas 2.77% of cases of hypothyroidism
was reported in the simultaneous boost technique (p=0.001*). On the
contrary, Alterio et al. [17] have also reported that point dose does not
correlate with the incidence of hypothyroidism.

This is probably because the thyroid gland itself may vary in position
and depth from patient to patient and therefore the surface dose based
on surface marking of the thyroid may not be representative of the dose
received by the thyroid gland.

CONCLUSION

Thyroid hormone monitoring following radiotherapy for head-and-
neck cancers should incorporate part of follow-up of these patients,
especially those patients who receive chemotherapy with radiotherapy.
Further studies can be done with a larger cohort and be followed up
for a longer time to establish the incidences of development of thyroid
dysfunction.
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