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Background: Patients of hyperthyroidism are usually sent home immediately after oral administration 
of Low Dose Iodine Therapy (LDIT) without taking into account socio-economic conditions, 
psychological aspects of patients and mode of travel undertaken by patient when going home. These 
patients may then become a source of unnecessary exposure to family members and general public 
which comes in the close proximity of the patients. Our study evaluated the minimum time 
hyperthyroidism patients should be made to wait in the isolation room of the department after LDIT in 
order to reduce the radiation exposure to family members and general public. 
Methods: A total of 51 patients of hyperthyroidism treated with LDIT during the period of Feb 2019–
Aug 2020 were included and  divided into two different groups with Group 1 comprising of patients 
administered 5-15mCi of I-131 and Group 2 comprising of patients administered 16-29mCi of I-131. 
Radiation exposure rate was measured at 1-meter distance with ionization based survey meter at 
5min, 1hour and 2hour post I-131 administration. 
Results: Mean radiation exposure rate at 1metre distance for Group 1 at 5min, at 1hour and 2hours 
was 1.63mR/hr, 1.5mR/hr & 1.35mR/hr respectively whereas for Group 2 it was 3.80mR/hr, 
3.60mR/hr & 3.45mR/hr respectively. Significant difference was observed in exposure level taken at 
5min, at 1hour and 2hours time interval (p value <0.01).   
Conclusion: Hence, we recommend patient should wait minimum of 2 hours in isolation room of the 
department post LDIT in order to further reduce radiation exposure to their family members and 
general public.   
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 INTRODUCTION_____________________
Hyperthyroidism is caused by increased thyroid gland 
function which manifests as weight loss, heat intolerance, 
diarrhoea, fine tremor, and muscle weakness. The major 
causes of hyperthyroidism includes Graves’ disease, Toxic 
Multi-nodular Goiter, and Autonomously Functioning Thyroid 
Nodules (AFTN).1-2 
There are mainly 3 treatment options available for 
Hyperthyroidism. They are anti thyroid drugs (ATD), surgery 
& low dose Iodine therapy (LDIT).  Prolong use of antithyroid 
drugs can cause side effects such as GI intolerance, skin 
rashes, joint pain, loss or graying of hair, loss of taste and 
fever. A rare but serious adverse effect is agranulocytosis. 
Surgery results in scar formation and has chances of injury 
to recurrent laryngeal nerve. LDIT does not cause above 
mentioned side effects, although, it may cause transient 
salivary gland tenderness, gastritis, metallic taste in some of 

the patients. Therefore, among the 3 treatment options LDIT 
is best option. Moreover, Iodine is relatively inexpensive and 
convenient from the patient perspective.3-5 
Disadvantage of radioiodine therapy is probability of higher 
radiation exposure to general public and the family 
members.6 Children are regarded as being at greatest risk 
because they have a longer life expectancy than adults and 
growing tissue is more radiosensitive. Also, close contact 
between young children and their parents may be difficult to 
avoid. In addition, certain radiation protection issues are also 
associated with the treatment. These include emitted gamma 
radiation and the loss of radioiodine in sweat, saliva, urine, 
and breast milk. Those at potential risk of being irradiated are 
member of the public with whom the patient may come into 
close proximity.7 Contamination by radioactive secretions 
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and excretions can usually be prevented by avoiding physical 
contact with the patient in the first few days after treatment.8,9 

According to Atomic Energy Regulatory Board (AERB) 
guidelines, when administered dose of less than 30mCi as 
LDIT, patients of hyperthyroidism can be sent home 
immediately as the radiation exposure to general public from 
this dose is less than 5mR/hr at  a distance of 1meter from 
the patient.10 Furthermore, patients continue with their daily 
routine after being fully instructed in personal hygiene and 
radiation safety precautions in order to minimize the external 
radiation exposure to general public.11-14 For example the 
NCRP Report #37 in 1970 & Society of Nuclear Medicine 
recommended that children and persons under 45 years of 
age should avoid being in the same room or at a distance of 
less than 2.7 meters from a patient who had received 
therapeutic doses of a I-131, until the measured exposure 
rate fell below 1.8mR/hr at 1meter. The Society also 
recommended that the patient should minimize the time 
spent with pregnant women and young children for 2-5days 
after treatment.15,16 

However because of socio-economic conditions, 
psychological aspects of patients and a mode of travel 
undertaken by the patient when going home after LDIT, it is 
not possible to maintain the essentially required 1meter 
distance from the patient and may result in a higher dose rate 
at a closer distance.11,12 Hence, keeping in view the above 
mentioned unavoidable circumstances and principle of 
ALARA (As Low As Reasonably Achievable), we undertook 
the present study to evaluate the minimum time that the 
hyperthyroid patients should be made to wait in the isolation 
room of the department after LDIT in order to further reduce 
the radiation exposure to family members and general public. 
 
METHODS__________________________ 
This prospective study was undertaken in the Department of 
Nuclear Medicine at Guru Gobind Singh Medical College & 
Hospital, Faridkot, Punjab between the period of Feb 2019–
Aug 2020. Written consent was taken prior to enrolment of 
patients under the study for thyroid scan and LDIT. 
Patient Preparation 
Patients were told to stop ATD for 5 days prior to thyroid scan 
and LDIT. Instructions were to follow iodine abstinence in 
every possible way (like iodine containing medications, sea 
food, iodized salt, iodine containing contrast media, iodine 
containing hair dyes etc) for 5-7days. 
Methodology 
Clinically and biochemically proven patients of 
hyperthyroidism were referred to our department for LDIT. 
Dose of I-131 was decided based on clinical signs/symptoms 
of hyperthyroidism, biochemical values and percentage 
uptake of 99m-Tc- Pertechnetate on thyroid scan done under 
Gamma Camera. Duration of ATD therapy was also 
considered. Taking above parameters into consideration and 
the amount of I-131 administered as LDIT, the patients were 
then divided into two different groups such as Group 1 and 
Group 2. Group 1 and Group 2 comprised of patients who 
received 5-15mCi and 16-29mCi of I-131 respectively as 
LDIT. Patients were observed for nausea or any episode of 
vomiting which might lead to reduction in I-131 absorbed 
dose, in turn resulting in lower radiation exposure 
calculations.  
The radiation exposure rate at 1-meter distance, post LDIT 
administration, was measured for each patient using 
Ionization chamber-based Gun Monitor at 5minutes, after 1 

hour and 2 hours post LDIT. Student t-test (paired sample) 
was done to determine any significant difference in rate of 
exposure from patients at above mentioned time intervals in 
both groups. 
 
RESULTS___________________________ 
A total of 51 patients referred to our department for the 
treatment of hyperthyroidism with Low Dose Iodine Therapy 
during the period of February 2019 to August 2020 were 
included in this study. 
Of the 51 patients included in the study, 37(72.55%) patients 
were females and 14(27.45%) patients were males. The 
overall mean age for the study population at presentation 
was 40.84 years is shown in Table 1. Number of patients in 
each age group at presentation is shown in Graph 1. 
                
Table 1: Age and gender wise distribution of study population 

Age and gender wise distribution of study population 

Gender 
Number of 

patients 
Mean Age 
(in years) 

Range 
(in years) 

Male 14 34.21 25 - 60 

Female 37 43.35 19 - 72 

Total 51 40.84 19 - 72 

 
 
Graph 1 - Number of patients in each age group at presentation 

 
 
Above included patients were divided into two groups on the 
basis of activity given: 
Group 1 included 31 patients who were administered 5-
15mCi (mean activity 9.45mCi) and Group 2 included 20 
patients who were administered 16-29mCi (mean activity 
23.6mCi). 
In Group 1 out of 31 patients, 24(77.42%) patients were 
females and 7(22.58%) were males, whereas in Group 2 out 
of 20 patients 13(65%) patients were females and 7 (35%) 
were males is shown in Table 2 
 
Table 2 - Group wise distribution of males and females 

Gender 

Group 1 (5 - 15mCi) 
Mean activity (9.45mCi) 

Group 2 (16 - 29mCi) 
Mean activity (23.6mCi) 

No. of   patients 
(% age) 

Mean Age 
(age range in years) No. of patients (% 

age) 
Mean Age (age 
range in years) 

Male 7 (22.58%) 33.28 (25-45) 7 (35%) 35 (21 – 72) 

Female 24 (77.42%) 45.08(19–65) 13 (65%) 65 (27 – 60) 

Total 31(60.78%)  20 (39.22%)  

 
In Group 1 (5 - 15mCi) mean radiation exposure rate 
measured at 5 minutes, after 1 hour and 2 hours at 1meter 
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distance is shown in Table 3. Radiation exposure rate at 1m 
for each patient is shown in Graph 2. 
 
Table 3 - Mean radiation exposure rate at 1meter distance in Group 1           
patients 

Mean radiation exposure rate of patients at 1meter (Group 1) 

S. 
No Time interval Mean±SD (mR/hr) Range (mR/hr) 

1 5minutes 1.63±0.34mR/hr 1.21 - 2.40 mR/hr 

2 After 1hour 1.50±0.32mR/hr 1.08 - 2.26 mR/hr 

3 After 2hours 1.35±0.31mR/hr 0.82 - 2.08 mR/hr 

 
Graph 2 - Radiation exposure rate from patient measured at 5 
minutes, after 1 hour and 2 hours at 1-meter distance i n Group 1 

 
 
Significant difference between radiation exposure rate was 
observed between 5 minutes & 1-hour readings, 1 hour & 2 
hours readings and 5 minutes & 2 hours readings using 
Student t test (p value < 0.05). 
In Group 2 (16 - 29mCi) mean radiation exposure rate 
measured at 5 minutes, after 1 hour and 2 hours at 1meter 
distance from patients is shown in Table 4. Radiation 
exposure rate from each patient is shown in Graph 3. 
 
Table 4 - Mean radiation exposure rate at 1meter distance in Group 
2 patients 

Mean radiation exposure rate of patients at 1meter (Group 2) 

S. No Time interval Mean ± SD Range (mR/hr) 

1 5 minutes 3.80 ± 0.53mR/hr 2.62 - 4.71mR/hr 

2 After 1hour 3.60 ± 0.53mR/hr 2.45 - 4.56mR/hr 

3 After 2hours 3.45 ± 0.52mR/hr 2.31 - 4.43mR/hr 

 
Graph 3: Radiation exposure rate from patient measured at 5minutes, 
after 1 hour and 2 hours at 1-meter distance Group 2 

 
 
Significant difference between radiation exposure rate was 
observed between 5 minutes & 1-hour readings, 1hour & 

2hours readings and 5minutes & 2hours readings using 
Student t test (p value < 0.05). 
Maximum exposure rate at 1m distance in Group 1 and 
Group 2 patients was observed as 2.40mR/hr and 4.71mR/hr 
respectively which is below the permissible limit as per the 
AERB guidelines. 
 
DISCUSSION________________________ 
Radioiodine therapy with I-131 has an established role in the 
treatment of hyperthyroidism. However, among the 
radionuclides used in diagnostic and therapeutic Nuclear 
Medicine, I-131 provides the greatest radiation hazard to 
other individuals who come into contact with the patient. The 
source of this hazard is gamma radiation emitted from the I-
131 radionuclide. Also, I-131 is secreted in sweat, saliva and 
excreted in urine of the patients.6-9,12 
Thyroid disorders have been reported to be more prevalent 
in females.17,18 Our study also showed similar findings as out 
of 51 patients included in this study, 37(72.55%) patients 
were females. Similar results of female preponderance have 
been reported by Cui S et al who reported that out of 48 
patients with hyperthyroidism in their study, 37(77.08%) 
patients were females.19 Similarly, Salman K et al who 
reported that out of 39 patients in their study, 30(76.9%) 
patients were females.20 Likewise, thyroid disorders being 
more prevalent in females have also been reported by 
Salman KH et al, Shah AS et al, Mattar E et al.21-23 

In the present study, the overall patient age ranged from 19-
72 years with a mean age of 40.84years. Similar findings for 
age range and mean age was reported by Cui S et al and 
Mattar E et al who reported the age range from 18–70 years 
with a mean age of 41 years and 18–75 years with a mean 
age of 46.7years respectively.19,23 

The administered activity range of LDIT to 51 patients in our 
study was from 5-29mCi. Higher range of I-131 activity (16–
30mCi) was administered to patients based on 
sign/symptoms, duration of disease, biochemical values and 
thyroid uptake values. Similar higher range of I-131 activity 
up to 30mCi was given to patients with hyperthyroidism by 
Salman K et al, Shah AS et al and Mattar E et al in their 
studies respectively.20,22-23  
In Group 1 patients mean radiation exposure rate at 5 
minutes, after 1 hour and 2 hours’ time interval was 
1.63±0.34mR/hr, 1.50±0.32mR/hr and 1.35±0.31mR/hr 
whereas for Group 2 patients it was 3.80±0.53mR/hr, 
3.60±0.53mR/hr & 3.45±0.52mR/hr respectively. 
Similar observations of radiation exposure rate were reported 
by Vazquez AM et al in their study. They observed the 
radiation exposure rate measured at 1meter was 
1.4±0.3mR/hr for administered activity range 3-8mCi after 20 
minutes post dose administration.24 Difference in radiation 
exposure rate can be accounted due to difference in 
administered I-131 activity and time interval at which reading 
were taken. 
Shah AS et al in their study mentioned that the measure 
radiation exposure rate at 1meter was 1.1mR/hr and 
2.3mR/hr for an administered I-131 activity of 10mCi and 
25mCi respectively.24 In our study we observe radiation 
exposure rate in Group 1 & Group 2 was 1.63±0.34mR/hr 
and 3.80±0.53mR/hr for mean administered activity was 
9.45mCi & 23.6mCi respectively. However, in their study they 
do not mention the time interval of the exposure at which 
reading were taken. 
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NCRP Report No 37 recommended that when exposure rate 
is less than 1.8mR/hr at 1 meter, then the patient may be 
released from hospital with no restrictions. They also 
recommended that family members of a patient should 
receive <0.5rem in any 1 year.15 Most of the patients, being 
discharged immediately post LDIT; have to travel by public 
transport making it impossible to maintain 1 meter distance 
from fellow passenger (usually 30cm). In this scenario, if 
Group 1 patient is sent home immediately after LDIT and this 
patient travels by public transport for 6 hours, the fellow 
passenger receives a cumulative dose of 0.01rem at 1meter 
and 0.09rem at 30cm ,which is well below the permissible 
limit of <0.5rem in any 1year by NCRP.15 Similarly, if Group 
2 patient is sent home immediately after LDIT and this patient 
travels by public transport for 6hours, the fellow passenger 
receives a cumulative dose of 0.020rem at 1meter and 
0.22rem at 30 cm, which is well below the permissible limit of 
<0.5rem in any 1 year.10 

However, we realized that this might not be the only source 
of radiation exposure to him throughout the year. Therefore, 
there is further needed to reduce this radiation exposure. In 
our study it was observed that if the patient is made to wait 
in the isolation room for at least 2 hours post LDIT, it reduces 
the cumulative dose in Group 1 patient remarkably up to 
0.007rem at 1 meter and 0.079rem at 30cm and in Group 2 
patients up to 0.018rem at 1meter and 0.201rem at 30cm 
respectively with the consideration that patient travels by 
public transport for 6hours post LDIT. 
Hence, from radiation protection point of view, increasing the 
release time of patient to minimum of 2 hours post LDIT helps 
in further reducing the radiation exposure to fellow 
passengers/general public. 

                                                         
CONCLUSION_______________________ 
It is desirable that after LDIT, patient should be made to wait 
in isolation room of the department for minimum of 2 hours in 
order to further minimize radiation exposure to their family 
members and general public. 
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