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Abstract:  
Introduction: Head and neck malignancies are one of the most common malignancy in India. Majority of head 
and neck tumors present in locally advanced stage at the time of diagnosis. Radiotherapy and surgery are main 
treatment option for these patients. Definitive Radiotherapy given either alone or with concurrent chemotherapy 
and adjuvant after primary surgery. Radiation induced hypothyroidism is a major late toxicity in patients who 
received radiotherapy to neck. Radiation cause both microvascular and macrovascular damage directly in and 
around thyroid gland. Early diagnosis and proper treatment reduce the rate of morbidity and mortality. 
(Key Words: Hypothyroidism, Incidence, Head & Neck Cancer, Radiotherapy) 
Objective: The purpose of our study is to assess thyroid function and incidence of hypothyroidism in head and 
neck cancer patients after radiation treatment. 
Materials and methods: A prospective study of 250 histopathologically proved head and neck squamous cell 
cancer patients between June 2019 to May 2022. All patients treated with cobalt-60 Teletherapy machine with 
conventional fractionation. All patients received concurrent chemoradiation with weekly cisplatin 30mg/m2.  
Results: Male patients were 208 (83.2%) and 42 (16.8%) were female patients. The age groups were 29 to 70 
years and the median age was 56 years. Oropharynx was the most common site of primary tumor. At 36 months 
of follow up, 32 (24.6%) patients were to have subclinical hypothyroidism, 26 (20%) patients were to have clinical 
hypothyroidism, and incidence of hypothyroidism was 47.6%. Larynx was the most common primary site for 
development of radiation induced hypothyroidism. 
Conclusion: Radiation induced hypothyroidism is a frequent late effect in head and neck cancer patients. Thyroid 
function test should be performed routinely at regular interval of 6 months post radiotherapy. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided 
original work is properly credited. 

Introduction 

Head and neck cancers include a heterogeneous 
group of malignant tumors arising in the oral cavity, 
oropharynx, hypopharynx, nasopharynx, larynx, 
nasal fossa, paranasal sinuses, thyroid, salivary 
gland and vermilion surfaces. Worldwide, more than 
0.8 million patients are diagnosed with squamous 
cell carcinoma of head and neck (SCCHN) yearly 
accounting for 4.6% of all cancer.  [1] In india, head 
and neck cancers are second most common 
malignancy. [2] Smoking tobacco and alcohol are 
established risk factor for head and neck cancers. In 
Asian population smokeless tobacco, betel nut, 
Epstein-Barr virus are major etiological agents. [3,4] 

Standard of care for head and neck cancer includes 
surgery and definitive radiotherapy, chemo-
radiation, either alone or following surgical 
resection. Radiotherapy is major pillar of treatment 
of locally advanced head and neck squamous cell 
cancer and given as definitive treatment or as 
adjuvant treatment after surgery. 

Hypothyroidism is a frequently occurring late side 
effect after curative radiation therapy to the head and 
neck region. Hypothyroidism may be clinical and 
subclinical. Clinical hypothyroidism is 
characterized by low free T4 and high thyroid 
stimulating hormone (TSH), and subclinical 
hypothyroidism is characterized by normal free T4 
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and high TSH. Subclinical hypothyroidism 
progresses to clinical hypothyroidism in majority of 
cases. [5] General sign and symptoms of 
hypothyroidism include arrhythmias, 
hypercholesterolemia, weight gain, cold intolerance, 
dry skin, constipation, depression and cognitive 
impairment. 

Radiation induced damage to the endothelial cells of 
the thyroid capillary network may result in thyroid 
dysfunction after radiotherapy because of micro 
vascular and parenchymal damage, leading to loss of 
functional glandular tissue and fibrosis of the 
thyroid. [6] 

The incidence of hypothyroidism after radiation 
therapy alone or in combination with surgery and/or 
chemotherapy for patient with head and neck cancer 
varies between 17% and 51%. [7-10]  

The purpose of this study to find out occurrence of 
overt and subclinical hypothyroidism following 
radiotherapy in head and neck cancer patients. 

Materials and Methods 

The study was done with 250 patients at the 
Department of Radiotherapy, SMS Medical College 
and attached hospital Jaipur, between June 2019 to 
May 2022. Newly diagnosed histopathologically 
proved head and neck cancer patients aged 18 to 70 
years were included in this study. All patients having 
pre radiotherapy normal range TSH and free T4 
level. Patients with previous history of radiotherapy 
in neck, neck and thyroid surgery, chemotherapy, 
hypersensitivity to cisplatin and those with severe 
co-morbidity were excluded from the study. 

All patients were treated with cobalt-60 teletherapy 
machine with dose 2Gy per fraction, 5 days in a 
week. Total dose 66-70 Gy delivered in 33-35 
fraction with reduced field technique and with 
concurrent chemotherapy weekly cisplatin at 30 
mg/m2. Serum TSH and free T4 were estimated at 1 
month, 6 month, 12 month, 18 month, 24 month, 30 
month and 36 month following completion of 
radiotherapy. 

Results         

 
Table 1: Patients characteristics (n=250) 

Characteristics  Value (%) 
Age  
  Range  
  Median age  
Gender  
  Male  
  Female  
Primary disease site  
  Oropharynx  
  Larynx  
  Oral cavity  
  Hypopharynx  
Stage of the disease  
  II 
  III 
  IV 
 

 
29-70 years 
56 years 
 
208 (83.2) 
42 (26.8) 
 
 93(37.2) 
62(24.8) 
60(24) 
35(14) 
 
10(4) 
116(46.4) 
124(49.6) 

 
Table 2: Incidence of Hypothyroidism after Radiotherapy 

Post RT time period                                          Hypothyroidism 
                  Subclinical             Clinical 
1 Month (n = 250)   0 0 
6 Month (n = 250)   8 3 
12 Month (n = 240) 12 6 
18 Month (n = 205) 15 12 
24 Month (n = 182) 24 17 
30 Month (n = 155) 27 21 
36 Month (n = 130) 32 26 

 
In our study 250 patients with head and neck cancer 
are included. Patient in this study aged from 29 to 70 
years with a median age of 56 years. Male patients 
were 208 (83.2%) and 42 (26.8%) were female 
patients. Oropharynx (37.2%) was most common 

site for primary tumor followed by larynx (24.8%), 
oral cavity (24%) and hypopharynx (14%). Most of 
patients had stage IV A (47.6%) and stage III 
(46.4%). [Table 1] 
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In our study clinical and subclinical hypothyroidism 
was studied after completion of  external beam 
radiotherapy at 1 month, 6 month, 12 month, 18 
month, 24 month, 30 month and 36 month. At 36 
months of follow up, incidence of hypothyroidism 
was 44.6%. Subclinical hypothyroidism was seen in 
32 (24.6%) patients and 26 (20%) patients were to 
have clinical hypothyroidism. [Table 2]  

In our study among male patients 47 (22.6%) of 208 
and among female patients 11 (26%) of 42 
developed hypothyroidism at 36 months of follow 
up. The first occurrence of radiation induced 
hypothyroidism was seen at 6 months post 
radiotherapy. Among primary site of tumor, larynx 
(52%) was most common site for development of 
radiation induced hypothyroidism.  

Discussion 

The study was done in 250 patients at the 
Department of Radiotherapy, SMS Medical College 
and attached hospital and Jaipur between June 2019 
to May 2022. The age group were 29 to 70 years and 
the median age was 56 years. Male patients were 208 
(83.2%) and 42 (26.8%) were female patients. At 36 
months of follow up, 32 (24.6%) patients were to 
have subclinical hypothyroidism, 26 (20%) patients 
were to have clinical hypothyroidism and incidence 
of radiation induced hypothyroidism was 44.6%. 

Hypothyroidism is the most common and delayed 
clinical effect of post radiotherapy in head and neck 
cancer patients. Felix et al. first reported a case of 
hypothyroidism in a patient with carcinoma larynx 
six years after external radiotherapy treatment. [11] 
The cause of radiation induced hypothyroidism are 
parenchymal cell and vascular injury of the thyroid 
gland, fibrosis of the capsule and formation of 
antithyroid antibodies. 

In our study, at 36 months follow up 32 (24.6%) 
patients had subclinical hypothyroidism, 26 (20%) 
patients had clinical hypothyroidism and incidence 
of radiation induced hypothyroidism was 44.6%.The 
incidence of hypothyroidism in our study was 
almost similar with other studies. A study by Turner 
et al. [12] reported 14.3% incidence of clinical and 
23.8% subclinical hypothyroidism post radiotherapy 
to head and neck region. A study by Aich et al. [13] 
found incidence of clinical and subclinical 
hypothyroidism was 17.8% and 21.8% respectively. 
Boomsma et al. [14] reported incidence of 
subclinical hypothyroidism range from 23 to 53%. 
Srikantia et al. [15] reported incidence of radiation 
induced hypothyroidism 42.2% of which about 11% 
was subclinical hypothyroidism. 

In our study 22.6% (47 of 208) male patients and 
26% (11 of 42) female patients developed 
hypothyroidism post radiation. Hancock et al. [16] 
found that relative risk of hypothyroidism more in 
female patients and Posner et al. [17] reported that 

more than 20% female patients developed radiation 
induced hypothyroidism. 

In our study higher age was associated with a greater 
risk of hypothyroidism. Most of studies [18, 19] 
shows that development of hypothyroidism has no 
correlation with age of patients.  

Radiation induced hypothyroidism is a late effect 
and it is expected that the incidence will increase 
with the time. In our study the first incidence of 
hypothyroidism was seen at 6 months post 
radiotherapy. 

Conclusion 

Radiation induced hypothyroidism is seen as a late 
complication. Head and neck cancer patients may 
complain of tiredness and other systemic symptoms 
after radiation treatment. As hypothyroidism is a 
potential reason for this and may develop as early as 
one month after radiotherapy. In this study 
occurrence of hypothyroidism was seen at six 
months after radiation treatment. Incidence of 
hypothyroidism is between 3% - 40% and it 
increases with time with a peak incidence seen at 2-
3 years. Early diagnosis of hypothyroidism and 
treating it has benefits. Hence thyroid function test 
should be done prior to initiation of radiotherapy and 
post radiotherapy at regular interval of 6 months. All 
patients with hypothyroidism should be treated with 
levothyroxine therapy to prevent complications. 
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