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Introduction
 The thyroid gland is usually found in the lower front of the neck. It 
consists of two lobes, right and left, connected by a thin bridge called 
the isthmus. Isthmus covers the anterior trachea at the middle-lower 
third junction of the gland [1]. The thyroid is anterior to the longus 
colli and paraspinal musculature and deep to the strap muscles [2]. An 
accessory lobe, known as the pyramidal lobe, can be present in up to 
50% of people, and is usually originate from the isthmus and superiorly 
extends [3]. Thyroid cancer is caused by follicular and parafollicular 
cells (C cells). The malignancy potential is from low (papillary/
follicular cancer) to aggressive degrees (anaplastic carcinoma) [4]. 
The main Differential Thyroid Carcinoma (DTC) involves four types; 
papillary, follicular, medullary, and anaplastic. Most DTC is papillary, 
followed by follicular, medullary, and anaplastic, sequentially [5]. 
The thyroid gland is essential for regulating various metabolic 
functions. Therefore, patients with active thyroid glands have a wide 
range of hormonal symptoms [6]. Radiographic images assess the 
morphological features and pathological effects of abnormal thyroid 
function [7]. The imaging of the thyroid gland can be done in several 
modalities such as high-resolution Ultrasound (US), Magnetic 
Resonance Imaging (MRI) [8,9], Computed Tomography (CT), 
and nuclear medicine. However, the primary methods for assessing 
thyroid disease depending on clinical history, physical examination, 
and laboratory tests [10]. 

 Nuclear Medicine can be used to test thyroid gland functionality. 
There are several methods to scan the thyroid gland in nuclear 
medicine. The most common method is a gamma camera using 
Technetium-99m (99mTc) -pertechnetate [11]. The thyroid gland 
uptake mechanism traps 3-4% of the administered activity. The 
75 MBq (2mCi) activity is usually administrated, which gives the 
right quality image [12]. 99 mTc pertechnetate does not cause further 
metabolic degradation in thyroid cells. A more physiological method 
for thyroid imaging involves the radioisotope iodine, which is trapped 
by follicular cells, usually iodine-123 (123I) and iodine-131 (131I) 
[13,14]. The Gamma Camera images produce a 2-dimensional (2D) 
image, which is displayed the distribution of radiopharmaceutical 
within the thyroid, and it can be improved with a pin-hole collimator 
[15]. To differentiate between salivary excretion and activity in the 
thyroid bed, the amount of water should be drunk before the thyroid 
scan. Certain drugs interfere with absorption mechanisms in the 
thyroid gland, such as thyroxin, tetroxide, amiodarone, and potassium 
perchlorate. These medications should be discontinued at variable 
intervals. Also, Iodinated contrast agents should be avoided before the 
70 days of examination because it produces an undesirable sodium-
iodide [16].
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Background: The aim of this study was to evaluate the efficacy of 
radioactive iodine -131 therapy after complete thyroidectomy using 
high accumulated doses of radioactive iodine (131I).

Methods: This study was a retrospective review of 141 patients over 
22 months at a period between January 2018 and November 2019 
in Al Ahli hospital, Hebron, Palestine. All patients after complete 
thyroidectomy, thyroid remnant tissues were confirmed by I-131 
whole-body scan; then, high accumulated Iodine doses were 
performed for treatment. 

Results: The total effective rate of 131I therapy of the current study 
was 87.9%. The recurrence rate was 12.1%. Of the real 141 thyroid 
cancer patients, 114 thyroid cancer patients were female (80.15%), 
and 27 patients were male (19.85%). Recurrences were more 
common in female patients with thyroid cancer than in male patients 
(17.55 vs. 11.11%, respectively). However, the middle age 30-40 
was the most affected age group, while the least affected age group 
was the 60-70.

Conclusion: 131I provides an effective treatment for patients with 
thyroid cancer after a complete thyroidectomy. Thyroglobulin (Tg) 
levels after surgery is a credible indicator of the presence of remnant 

thyroid tissue. Whole-body iodine scans are useful in determining 
remnant thyroid tissue in patients after a complete thyroidectomy.
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 Radioactive iodine (131I) has been used as an adjuvant treatment 
for high-risk, well- DTC after thyroidectomy for residual or recurrent 
thyroid cancer [17,18]. Three different DTC treatment stages should 
be followed to obtain optimal treatment strategies: the ablation of 
thyroid tissue, either total ablation or subtotal ablation, postoperative 
131I ablation of thyroid remnant, and thyroid hormone administration 
for suppression treatment [19]. Most patients with DTC have a good 
prognosis following appropriate treatment. A 90% remission rate can 
be achieved after receiving treatments that include thyroidectomies 
and postoperative 131I therapies [10]. Regarding the significance, this 
study aimed to investigate the treatment efficacy of radioactive iodine 
therapy on patients after total thyroidectomy and its effect on the 
quality of life.

Methods
Study design

 A retrospective analysis of 141 thyroid cancer patients undergoing 
total thyroidectomy admitted to Al-Ahli Hospital at West Bank, 
Palestine, from January 2018 to November 2019 was performed, 
including 27 males and 114 females, with an average age of 
(51.12±10.11) years. All of the following data were obtained age, 
dose activity ablation, lab tests, number of doses for each patient, 
gender, image after ablation. The age was sorted in sixth groups; first 
group (between 20-30 years), second group (between 30-40 years), 
third group (between 40-50 years), fourth group (between 50-60 
years), fifth group (between 60-70 years), and sixth group (between 
70-80 years). 

 All patients confirmed as thyroid cancer by histopathological 
diagnosis with serum Thyroglobulin (Tg) level ≥10 ng/ml or 
thyroid cancer recurrence or metastasis. All patients underwent 
total thyroidectomy and treated with 131I. Patients having undergone 
radiotherapy and chemotherapy, or have respiratory, digestive, and 
endocrine diseases. Also, patients with cognitive impairment and 
communication impairment, and patients who did not cooperate with 
the examination were excluded. The study was approved ethically by 
the Ethics Committee of the university collaborated with the Hospital 
administration.

Treatment methods 

 The remnant tissue in DTC patients was cured with 131I 2.75-
7.4 GBq (74-200 mCi). Before the 131I treatment, all patients should 
stop the thyroid hormone medications for three weeks for thyroxine 
and two weeks for T3, to keep the Thyroid-stimulating Hormone 
(TSH) levels more than 30 uIU / ml). All patients had routine blood 
tests (TSH, TG, Thyroglobulin Antibodies, Serum (TGAb), and chest 
radiographs. The dealing with patients was followed as; whole-body 
iodine (WBI) was obtained before iodine ablation to determine the 
amount activity for each patient that needs, followed by administration 
of iodine ablation, and then after six days, the WBI was acquired for 
the patient. Finally, the WBI followed up after six months. 

Treatment efficacy criteria

 To evaluate the efficacy of 131I for the treatment of DTC, Tg levels, 
and 131Itherapeutic dose are included throughout the body. The 
criteria for the effectiveness of the treatment were as follows; Cure 
Rate (CR) when the remnant disappeared, and the level of Tg was <2 
μg / ml; Improvement Rate (IR) where the remnant tissue shrinkage  

and resection and Tg levels decreased but remained >2 μg / ml; Non-
effective Rate (NR) where the remnant tissue still found but tended 
to increase in size or increase in number and also no marked changes 
were shown on the 131I whole-body scan and no change in Tg level.

Statistical analysis

 The data were analyzed using SPSS software version 25. The 
significance level, mean, standard deviation, tables were used to 
present the demographic data. Pie charts and bar charts were used to 
present the data in graphical form. 

Results
 A total of 141 patients were collected retrospectively in this study. 
The genders of sample distribution between the patients were 27 
males (19.1%) and 114 females (80.9%). The most affected age group 
in the study was found in the second group (30-40) with a percentage 
of 27.66%, while the lowest percentage was found in the fifth group 
(60-70) with a percentage of 7.09%, As shown in figure 1.

The relationship between age group and number of dose 
percentage

 The study also examined the number of doses given to patients 
who suffer from DTC to determine the effectiveness of iodine 
treatment from the first dose, second dose, third dose, and the fourth 
dose. All cases who took four doses are considered untreated using 
RAI. Table 1 shows the relationship between doses number exposed 
to a patient with respect age.

0*: Patients who underwent RAI in a different hospital and made the 
follow up at Al-Ahli Hospital. Table 1 showed the highest number  

Figure 1: The distributions of the age groups in the sample.

Age group

Number of doses 20-30 30-40 40-50 50-60 60-70 70-80 Total

0* 0.7% 0.7% 2.1% - 0.7% 0.7% 4.9%

1 12.8% 24.9% 15.6% 14.9% 6.4% 7.1% 81.7%

2 0.7% 0.7% 6.4% 1.4% - 1.4% 10.6%

3 - 1.4% - 0.7% - - 2.1%

4 0.7% - - - - - 0.7%

Table 1: The relationship between the number of doses and patient age groups.
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of patients were taken a single dose estimated to 81.7%, while the 
patients who took a double dose is 10.6%, and 2.1% of patients were 
taken triple doses. Finally, the patients who were not treated were 
0.7%, representing patients who were given four-time of doses. 
Figure 2 shows the treatment efficacy of 131I respected age groups.

 Figure 2 shows the highest age group taking a single dose was the 
second age group (30-40), while the fifth age group (60-70) was the 
lowest group taking a single dose. It also appears the third age group 
(40-50) was exposed to a double dose at a greater percentage than 
other age groups. Finally, the first age group (20-30) is the only group 
that has been exposed to four doses.

The relationship between the number of doses and age 
groups in male 

 Figure 3 explained the percentage of a single dose that is given to 
the patients was the highest percentage among the number of other 
doses in the male group. In addition to that, there are no cases that 
have been exposed to more than two therapeutic doses.

The relationship between the number of doses and age 
groups in female

 Figure 4 explained the percentage of a single dose that is given to 
the female patients; it shows the highest rate among the number of 
other doses in the female group. It also shows the highest percentage  

who exposed a single dose in females was the second group (30-40) 
with the percentage of 27.1%, and the second dose was prominent 
compared to the male group. Also, the highest percentage in the 
second dose was found in the third group (40-50). Moreover, the 
lowest percentage of doses was noticed in the fifth group (60-70).

The efficacy of iodine treatment for TC patients

 To find out the efficacy of iodine treatment for DTC patients, 
the project was conducted to study the relationship between the 
numbers of doses given to patients and the number of follow-up for 
each patient. Table 2 and Figure 5 show this relationship between the 
number of doses and the number of follow-up examinations.

 D1: Single-dose, D2: Double dose, D3: Triple dose, D4: Tetra 
dose, F.U: Follow up. As shown in Figure 5, the effectiveness of 
RAI treatment for DTC patients from the first dose was estimated 
at 87.9%, and this percentage considered the CR, while the cancer 
recurrence percentage to the patients who underwent double and tri-
dose were estimated at 11.3% and these two groups located under IR 
group. However, the patients who underwent tetra-Iodine dose and 
followed up with four times whole body iodine scans considered the 
NR group.

 Figure 6 shows the male group reported significantly more 
recovery percentage than the female group. It reached 88.89% for 
patients who underwent a single dose, and 11.11% for patients 
experienced a double dose. However, the female recovery percentage 
from an available amount reached to 82.45%. Moreover, the female 
patients need tri and tetra doses, estimated at 2.63% and 0.87%, 
respectively. 

Figure 4: The relationship between the number of doses and age groups in 
the female. 

Figure 2: The relationship between the number of doses and age groups.

Figure 3: The relationship between the number of doses and age groups in 
males. 

F.U 1 F.U 2 F.U 3 F.U 4 Total %

D1 74.5% 12.7% 0.7% 87.9%

D2 - 5.7% 1.4% 0.7% 7.8%

D3 - - 2.1% 1.4% 3.5%

D4 - - - 0.7% 0.7%

Table 2: The relationship between the number of doses and follow-up examinations. 
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Discussion
 The current study was based on revealing the treatment percentage 
for DTC patients who underwent surgical thyroidectomy, and they 
were given radioactive iodine-131 as a complementary treatment 
procedure. Then they were followed up from 6-12 months after 
receiving radioiodine treatment. The study estimated the treatment 
efficacy percentage among male and female patients, where the 
treatment efficacy was divided into three sections CR, IR, and NR. 
The study showed that the percentage of treatment CR at ages 30-
40 is more than any other age, and the rate of treatment efficiency 
decreases from the first dose with age. The reason for these findings 
correlated with treatment sensitivity in adults, while the elderly 
patients are less sensitive to iatrogenic DTC [20].

 The study showed that the cure rate in the sample was 87.9%, 
while the improvement and non-effective rate was 11.3% and 0.07%, 
respectively. These results are consistent with previous studies, 
such as a study of He, Ying et al., where the cure rate estimated 
the percentage of DTC was 88.07%, and the non-effective rate was 
11.93% [19]. The cure rate percentage of treatment in the male 
group was estimated at 88.89% while the percentage of treatment 
for females from the first treatment dose was estimated at 82.45%, 
and this is due to females suffer from hormonal disorders more than 
males, and also women are more susceptible to genetic risk-factors  

compared to males likely to develop MEN2 syndrome [21]. These 
results are consistent with previous studies, such as a study of He, 
Ying et al. [19], which estimated the percentage of DTC in females 
with 70.64% compared to DTC incidence in males with 29.36%. The 
results show the percentage of patients exposed to a single dose was 
the highest among the other doses, which is consistent with previous 
studies such as a study by Lee, Stephanie L [22]. He found that 63.2% 
of the patients need a single dose for treatment, 28.1% required a 
second treatment, and 8.8% required a third treatment. The number of 
times the male exposed to is less than the number of females, which 
indicates that the treatment in men is higher than in the female. 

 In reviewing the literature, some articles were found on the 
association between gender and recovery rate for DTC patients. They 
found different results than we showed like Shi et al. and Y.H Lee et 
al. studies. The found that Recurrence and death were more common 
in male patients with PTC than in female patients with thyroid 
carcinoma [23,24]. In any case, the current study suffered some 
limitations represented in not documenting all the serum Tg tests for 
all patients, and testing the relationship between it and the disease 
recurrence on one side and between it and efficiency treatment on the 
other hand. The other matter is that patients from other hospitals have 
not previously documented the number of times their dose was taken. 
Finally, the activity amount for every single dose was not calculated 
for each patient separately, and therefore the accuracy of treatment 
did not calculate precisely.

Conclusion
 Surgery followed by radioiodine has remained the treatment of 
choice over the last six decades in DTC with a favorable outcome. 
The presence of remnant thyroid tissue after total thyroidectomy is 
problematic challenging, especially in DTC patients for RAI ablation. 
Postoperative Tg levels are a sensitive and reliable indicator of the 
presence of remnant thyroid tissue. According to the results of our 
study, females have more risk than males for DTC. Besides, the 
prognostic value for the female is lower than male. Also, the middle 
age group between 30-50 is the more affected group. Finally, the 
patients with well-differentiated DTC with distant metastases have 
poor prognoses after long-term follow-up.
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