
THE ASEAN JOURNAL oF RADIOLOGY 2010: 16(2); 130-138 

Original Article 

  

Abnormal Hormonal Secretions Post Radiotherapy for 

Nasopharyngeal Cancer* 

Vimol Sukthomya, MD. 

Radiology Department. Faculty of Medicine, Chiangmai University. Thailand 50200 

Abstract 

Objective: To investigate the incidence of abnormal hormone level in the nasopharyngeal cancer 

patient who received radiotherapy. 

Materials and Methods: We have studied the incidence of abnormal function of adrenal and thyroid 

gland in patients with nasopharyngeal cancer who received radiotherapy at Division of Therapeutic 

Radiology and Oncology, Faculty of Medicine, Chiang Mai University. There were 60 patients, 36 

male, 24 female. All patients were examined clinically and laboratory for signs of abnormal thyroid 

function. All patients had blood tests to determine the free hormone from thyroid and pituitary glands 

(TSH, FT3, FT4) and adrenal glands by using insulin tolerance test then reconfirm by using pituitary 

hormone injection intravenously to check the function of adrenal gland (ACTH Stimulation test). 

Results: The result revealed abnormal function of adrenal glands 13.3%, abnormal thyroid function 

65% in which 38.3% come from abnormality of the pituitary gland and hypothalamus (central 

hypothyroid) and primary hypothyroidism in 18.3%. Subclinical hyperthyroid was found in 8.3%. But 

we were not able to differentiate signs and symptoms of the patients with adrenal insufficiency and 

hypothyroidism from patients who have normal level of hormone. 

Conclusion: This study found high incidence of abnormal hormone level in the nasopharyngeal 

cancer patient who received radiotherapy. 

“Supported in part by a grant from Faculty of Medicine Chiang Mai University, Thailand
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Introduction 

Nasopharyngeal carcinoma is a common 

cancer in Southern China and Southeast Asia. In 

Thailand 

cancer found in male and 

nasopharyngeal cancer is number 8 

it also one of the most 

common head and neck cancer. The standardized 

incidence rate of nasopharyngeal cancer in Thai- 

land is 2.8 and 1.4 per 100,000 in males and in 

females respectively. Chiang Mai has the highest 

incidence rate of 3.8 for males and 1.6 for females.'* 

The treatment for NPC is mainly radiotherapy or 

combined radiochemotherapy. The effect of radio- 

therapy to the normal tissue especially the thyroid 

gland, pituitary gland including hypothalamus may 

give rise to decrease hormonal level. So far we do 

not have the incidence of abnormal level of the 

hormonal in NPC patients who were treated with 

radiotherapy in Thailand, so this report may helps 

us understand the situation in this group of 

patients. 

Materials and Methods 

We have followed the patients who were 

treated with radiotherapy in Section of Therapeutic 

Radiology and Oncology, Faculty of medicine, Chiang 

Mai University. from 1984-1995. There were 60 

patients. 36 male, 24 female age range 19-63 years, 

the median age for male was 47.1+11.3, and 39.9+13.2 

for female. 

There were 13 patient who had base of skull 

involvement but there was no pituitary gland 

involvement in all 60 patients. Last follow up C.T. 

scan showed no evidence of recurrent or metastases. 

All patients has no retreatment by radiotherapy or 

chemotherapy two years before the tests. Patients 

with convulsion, abnormality of the vessel in the 

brain, cardio vascular disease and other serious 

illness were excluded from the study. 

Any patients who received the medication that 

may effect the testing of the hormone were asked 

to stop the medication for at least one month. All 

patients were tested for thyroid and adrenal gland 

functions except for one patient who did not have 

Insulin tolerance test due to the problem with 

venepuncture so ACTH stimulation was used in this 

patient. 

All patient received one course of radiotherapy 

except one patient who receive first course of RT in 

1987 and second course of RT for relapse in 1994. 

The patients were staged according to TNM/ 

AJCC/UICC 1986 classification, there were 2 

patient in stage |, 8 patients in stage Ill and 50 

patients in stage IV. 

Radiotherapy Technique 

All patients received two paralled opposing 

fields using Cobalt-60 or 6MV Linear Accelerator, 

200 cGy/day. 5 days/week, the radiation dose was 

from 62-72 Gy. The treatment field covered the 

pituitary area and sphenoid sinuses at the upper 

border in all patients with stage IV, the anterior 

border covered the posterior 2/3 of the maxillary 

sinuses and in the case with anterior extension 

of the tumor to the nasal cavity. the field also 

extended to over this area, the posterior border 

cover the area of post auricular nodal area, the 

lower part of the field was at the mid part of the 

neck or to cover the enlarged lymphnodes area. 

The lower neck and supraclavicular areas were 

treated with anterior single field with central shielding. 

After 40-44 Gy the radiation field was reduced 

to avoid the spinal cord. Booster dose to the 

enlarged lymph nodes or the area behind the cord 

were given by electron. The radiation dose was 50



132 THE ASEAN JOURNAL or RADIOLOGY 
May-August 2010, Volume XVI No.ll 

Gy for all microscopic area, large nodes or gross 

tumor received higher dose to 66-70 Gy. After 60 

Gy. the field was further reduced to include only 

nasopharyngeal area to 66-70 Gy. The anterior lower 

neck and supraclavicular field received 50 Gy. 

Hormonal Analysis 

Adrenal and Thyroid function tests were done 

in all patients, the tests were done 8.00AM after 

nothing by month at least 8 hours before the test. 

Thyroid function tests 

Serum thyrotropin (TSH), free triiodothyromine 

(FT;) and free thyroxine (FT,) were done by chemi- 

luminescent (ECLIA) by using Elecsys 1010 machine 

(Berringer Manheim) 

The normal level for Northern Thai is 

TSH = 032-438 /ml 

FT, = 1.03 - 1.77 mg/dl 

FT, = 0.22 - 0.40 mg/dl 

Adrenal gland function test 

Adrenal gland function test was done by insulin 

tolerance test (ITT), using short acting human insulin 

injection (Humulin - R, Eli Lilly Co.) 0.1 unit/kg then 

the blood was drawn for plasma glucose and cortisol 

at 0, 30, 60, and 90 minutes after insulin injection or 

more often if the patients developed any abnormal 

symptoms. 

This test was considered completed when the 

level of blood sugar <40 mg%, if this level could not 

be achieve then higher dose of Insulin 0.15 - 0.2 

unit/mg was given until the blood sugar level was at 

the above desired level. The normal ITT test was 

the level of serum cortisol 220 L/dl during the 

hypoglycemia. 

ACTH stimulation test was done by intravenous 

injection of the ACTH then the blood was drawn for 

cortisol level at 30 and 60 minutes. the normal value 

was the same as ITT. 

After the blood was taken from the patients, 

it was immediately centrifuged and kept at -20°C, 

the serum cortisol was done by enzyme immuno- 

assay (EIA) 

Statistical Method 

The value of the tests were analyzed using 

mean and standard deviation, student's T-test was 

used to test the hypothesis. chi-squares and Fisher 

exact test were used to test the difference. The 

significant level is less than 0.05. 

Results 

The number of patients in this study were 36 

males and 24 females. Mean age for male was 

47.14+11.3 years and 39.9+13.2 years for female, 

the mean radiation dose was 70.7+5.4 Gy. Disease 

free interval was 55.2+34.5 months (table 1). Hypo- 

thyroidism occurred in 34 out of 60 patient (56.6%), 

11/34 (18.3%) primary hypothyroidism, 23/60 (38.8) 

had central hypothyroidism and subclinical hypo- 

thyroidism in 5/60 (8.3%: table 3). 

Adrenal insufficiency occurred in 8/60 (13.3%) 

patients. These patients had combined thyroid and 

adrenal insufficiency. One patient had hyperthyroi- 

dism (Table 4, 5) revealed no difference in age and 

radiation dose in the abnormality of the function of 

thyroid and adrenal glands. But female patients had 

significantly more abnormality of thyroid function 

more than male (P=0.03) 

There was no difference regarding the symp- 

toms in the patient with normal or abnormal thyroid 

and adrenal gland (Table 6, 7).
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Table 1 Clinical characteristics of 60 patients. thyroid and adrenal function 
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NO SEX | AGE (Y) RFI TD (GY) | TSH FT4 FT3 ITT/ACTH | STAGE 
(mo.) 

1 F 31 84 76 o J o N IV 
2 F 24 33 70 t t J A IV 
2 F 42 51 70 e J J N IV 
4 F 40 47 66 ° J ° N IV 
5 M 32 108 70 ° ° ° A Il 
6 F 20 29 67 ° ° ° A IV 
7 M 62 72 76 tT 4 e N IV 
8 M 49 28 70 S e ° N IV 
9 F 47 65 70 v + ¥ N IV 
10 F 61 119 70 tT s ¥ N IV 
11 F 63 39 70 + + bad N IV 
12 F 47 83 70 - - ri N IV 
13 F 34 19 70 : i : N IV 
14 F 21 33 70 = i i N IV 
15 M 58 39 70 Re : 2 N IV 
16 M 50 37 74 ie = pa N IV 
17 M 30 28 70 ne 7 a M IV 
18 M 53 30 76 * - nf M IV 
19 M 40 61 68 . ze Bi M IV 
20 F 31 27 70 oe 1 1 M IV 
21 M 50 27 70 o 2 a A IV 
22 M 44 45 70 es ~ 1 N IV 
23 M 53 41 70 es a ne N IV 
24 F 35 63 70 ° e e N IV 
25 M 31 78 70 e °e L N IV 
26 M 62 42 70 ° e e N IV 
27 M 31 27 66 1 ° , N IV 
28 M 52 32 70 t L e N IV 
29 F 31 33 70 ° o e N IV 

30 F 54 153 70 ° e e N I 
31 M 51 120 71.4 t ° ° N Ul 
32 F 57 47 70 ? J ° N IV 
33 M 21 59 72 ” ° J N IV 
34 M 50 24 71.8 ° L ° N IV 
35 F 60 45 70 t L ° N Ill 
36 M 62 47 70 ° L ° N Il 
37 M 55 46 107 t 4 ° N IV 
38 M 39 56 70 ° ° ° N IV 
39 M 59 27 66 ° ° ° N Ill 
40 M 55 24 70 tT 4 e N IV 
41 M 19 30 70 e ¥ ° N IV 
42 F 30 22 74 e + + N IV 
43 M 48 120 72.5 = 2 2 A IV 
44 M 55 47 70 & + * A WW 
45 M 37 24 69 a : : N IV 
46 F 34 44 70 ; ' : N IV 
47 M 50 66 74 zB r = A IV 
48 F 40 83 64 = N IV 
49 M 38 47 68 o 1 = N IV 
50 M 53 35 66 = 1 1 N IV 
51 F 44 24 70 ; 1 1 N IV 
52 F 33 37 70 < 1 1 N IV 
53 F 57 108 74.5 “s 1 4 A IV 
54 F 25 63 76 s 1 1 N IV 
55 M 57 40 70 ps 4 1 N Ill 
56 M 42 38 66 i 1 1 N IV 
57 M 60 47 70 é l U N IV 
58 M 41 80 65 e l 7 N lll 
59 M 54 95 70 N IV 
60 M 49 192 66 N I 

MEAN 44.2 55.2 70.7 
sD 12.5 34.5 5.4 

RFI = Radiation free interval TD = Total dose ACTH = ACTH stimulation test 

ITT = Insulin tolerance test 

F = Female 

N or <— = Normal. | = Decrease. f = increase, A = Abnormal. 

M = Male
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Table 2 Incidence of Hypothyroidism 

Abnormal Male Female Total (%) 

Primary hypothyroid 5 6 11 (18.3) 

Central hypothyroid 12 11 23 (38.3) 

Subclinical hypothyroid 2 3 5 (8.3) 

Table 3 Incidence of Adrenal insufficiency 

Abnormal Male Female Total (%) 

Adrenal insufficiency 5 3 8 (13.3) 

Table 4 Characteristics of the patients with abnormal thyroid function 

Abnormal Normal Significant 

Male 19 17 Significant 

Female 20 4 (P=0.03) 

Mean age (year) 43.3413.1 45.9+11.4 NS 

Radiation free interval (month) 55.9+34.2 53.9+35.9 NS 

Radiation dose (Gy) 70.9+6.5 70.342.4 NS 

Table 5 Chracteristics of the patients with abnormal adrenal function 

Abnormal Normal Significant 

Male 5 31 Significant 

Female 3 21 (P=0.82) 

Mean age (year) 42.0414.5 4464123 NS 

Radiation free interval (month) 67.3+39.2 53.3+33.8 NS 

Radiation dose 71.042.5 70.7+5.8 NS 

Table 6 Relationship of symptoms and adrenal gland function 

Symptoms Abnormal hormone (%) Normal hormone (%) 

Weakness 12.5 15.4 

Fatique 12.5 19.2 

Anorexia 12.5 tal 

Joint pain 12.5 3.9 

Postural dizziness 37.5 9.6 
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Table 7 Relationships of symptoms and thyroid function 
  

  

  

Symptoms Abnormal hormone (%) Normal hormone (%) 

Decrease sweating 17.9 9.5 

Cold intolerance 35.9 28.6 

Decrease hearing 25.6 33.3 

Hoarseness 20.5 48 

Weight gain 12.8 48 

Constipation 12.8 143 

Muscle cramp 12.8 0 

Paresthesia 77 48 

Slow reflex relaxation 15.4 9.5 

Discussion and were without evidence of disease. There were 

After radiotherapy to the brain, abnormality 

of hypothalamic pituitary function has been 

reported *. Several reports also revealed symp- 

tomatic hypopituitarism in nasopharyngeal patients 

after receiving radiotherapy for 2-5 year". 

Lam et al.” studied the function of pituitary 

gland and hypothalamus in 31 patients, the dose of 

radiation to pituitary gland and hypothalamus was 

3,.979+78 Gy and 6,167+100 cGy. After five years 

post radiotherapy, there were significant abnormal 

secretion of growth hormone 63.5%, gonadotropine 

30.7%, corticotropine 26.7% and thyrothropine 

14.9%. 

Turner et al.° reported 32 patients with brain 

tumor who were followed for 2-13 years after 

received radiotherapy from 3.960 to 7,020 cGy. Most 

of the patients had abnormality of the function of 

pituitary and hypothalamus. The most frequent 

findings was gonadal dysfunction 61%. hypothyroid 

28% and mild abnormality of the function of adrenal 

gland. 

Our study in the nasopharyngeal cancer 

patients who were followed for at least two years 

evidence of abnormality in the secretion of thyroid 

glands (primary hypothyroid, secondary hypothyroid 

and subclinical hypothyroid) which was found in 

65%, constituted primary hypothyroid 18.3%, central 

hypothyroid 38.3% and subclinical hypothyroid 8.3%. 

Abnormal of the function of adrenal glands was 

found in 13.3%. 

Tunbridge et al. reported the frequency of 

hypothyroid in general population of England. there 

were 1.9% incidence in female and 0.1% in male. 

Other report’’*’ found almost the same incidence 

with 2% in female an d 0.13% in male. 

Our study revealed much higher incidence of 

hypothyroidism than normal incidence in general 

population. Hypothyroidism was found in 52.8% and 

83.3% in male and female patients with naso- 

pharyngeal cancer who received radiotherapy. Symp- 

toms and signs are not predictor for hypothyroi- 

dism because there were no different in symptoms 

and signs for those patients with normal blood tests 

comparing to the groups with hypothyroidism. 

Many reports revealed the incidence of 2.5- 

7-27 10.4% for subclinical hypothyroid'’’*’. Arem et al.®
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reported the study from Japan in the study of the 

patients >40 years old. they found 3.2% incidence 

of subclinical hypothyroid for male and 5.5% for 

female. Our study found 8.3% of subclinical 

hypothyroidism, 40% in male and 60 % in female. 

In this study, some of the patient also 

received chemotherapy, mainly cisplatin based 

during or after radiotherapy However, the effect of 

chemotherapy on thyroid glands has not been 

reported."?*’ 

The mechanism of abnormality of the function 

of the thyroid gland possibly due to follicle cells 

and vascular damages by radiation dose as low as 

2.25 Gy. The damage is not only involving the 

capillary but also fibrosis of thyroid capsule so the 

thyroid can not increase in size in order to meet the 

demand of the body resulting in hypothyroidism”. 

There is a report that radiation to the neck area 

may cause arteriosclerosis which in theory may 

effect the small arteries from the carotid especially 

superior thyroid artery”. There is also a report of 

increasing thyroid antibody after radiation to the 

neck’’. In the patients who have mild thyroiditis. 

they may be more sensitive to thyroid antibody 

after radiation to the thyroid. 

Central hypothyroid may occur from radiation 

given to the pituitary gland and/or hypothalamus. If 

the patients develops primary hypothyroid in which 

free T, is low and marked decrease in total T,. The 

patient may develop central hypothyroid in which 

both free T, and total T, is low accompany with 

normal TSH, or slighter lower or higher TSH. All 

these patients should be treated with 25-200 Ugram/ 

day. But in the patient with severe hypothyroid should 

be treated with 100-150 Lgram/day. 

There are some controversy regarding treating 

the patient with subclinical hypothyroid who has 

high serum TSH but T, is normal. In general, we 

should start treating those patient with high TSH 

who also has abnormal symptoms or in the case of 

TSH over 10 Ltu/ml with increase antithyroid anti- 

body because these patients may progress to 

develop overt hypothyroid. 

There is no clear evidence that for patients 

who develop subclinical hypothyroid from radiation 

progress to overt hypothyroid. There is a report” 

revealed that the patients who receive radiation to 

the head and neck area developed 95% subclinical 

hypothyroid and 14.3% clinical hypothyroid. After 

5-year follow up, clinical hypothyroid has increase 

to 40%. If this is the case. treatment for subclinical 

hypothyroid in this situation is reasonable as in the 

case of increase thyroid antibody. 

There were some evidence that radiation in 

the animal to the thyroid developed increase TSH 

later on, may have increase risk of thyroid cancer. 

Patients with nasopharyngeal cancer who may live 

without disease for a long time may have a high 

risk of developing thyroid cancer so thyroid hormone 

may be necessary for these patients to bring down 

the TSH level in order to prevent thyroid cancer. 

So regular check up of the function of the thyroid 

may help identify the patient with subclinical disease. 

It should be noted that the TSH in some 

patients with primary hypothyroid in this study was 

not as high as in the theory. Because in theory the 

relationship between the level of FT, and TSH is 

inverse proportion and it is log linear relation for 

example if the FT, level decrease 50%, the TSH 

increase 90 fold as 9,000% 

also have central hypothyroid in additional to 

these patients may 

primary hypothyroid. 

Secondary adrenal insufficiency may also 

occur from radiation to pituitary gland or hypothala-
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mus. In this study, adrenal insufficiency developed 

in 13.3%. The symptoms of adrenal insufficiency 

were not clearly shown in these patients. 

In summary, because of the frequent deve- 

lopment of the abnormality of the function of the 

thyroid and adrenal gland, the patients who receive 

radiation to the head and neck area should have 

endocrine assessment at 3 months post radiation 

and yearly thereafter. 

10. 
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