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Abstract 

Background: Thyroid cancer is the only endocrine malignant tumor that is easily accessible to clinical examination, it also is the only 

endocrine gland where the malignant tumors affect all groups of age, both sexes, and spread by all possible routes local, lymphatic, 

and blood spread. Objectives:. To determine the accuracy of both imaging modalities in identifying persistent disease or distant 

metastases, to evaluate the impact of timing of  post a therapeutic dose of 131I on diagnostic yield.  Methods: We studied 83 cases 

and collected data from medical records, Tumor Therapy and Cancer Research Center at Shendi University (Sudan). This study 

was conducted between January 2016 and August 2021. Results: in this study, we noticed that most of the participants were 

females and constituted 275 (79.9%) of the study participants and the majority of participants were ages above 40 years (75.9%). 

Forty patients (48.2%) had positive family history. Thirty-three patients (39.8%) had similar conditions, thirty-two patients (38.6%) 

had chronic disease, and eighteen patients (21.7%) had Cancer. The clinical presentations were dominated by: neck swelling in 45 

patients (54.2%). Forty-five patients (54.2%) had follicular carcinoma 35 patients (42.2%) had papillary carcinoma and 1 patient 

(1.2%) had mixed carcinoma. The most common site of Mets is bone (73.5%), lymph nodes (13.2%), lung Mets (8.3%), and another 

part (16.8%). In diagnostic WBS, it was found that most of the remnant was follicular (58.4%), followed by papillary 41.6% and no 

remnant in Hürthle or mixed carcinoma. The remnant is decreased with increasing the dose which disappears in patients who took 

more than 150 mci. Most remnants are present in patients in the age groups above 40 years (73.9%) and the remnant is found in 

females 77.9%. All of metastasis (100%) is follicular cell carcinoma. The metastasis is found only in patients above 40 years old, 

(51.8%) between (40-60) years, and (48.4%) more than 60 years. The most of metastasis was found in females 51.5%. All cases of 

metastasis seen in patients received less than 80 mci. Conclusion: Neck swelling is the most presenting symptom. The most 

common remnant was the follicular type found in females in age above 40 years remnant decreased with increased dose that 

disappeared in doses more than 150mci. All metastasis is follicular, and the commonest site of metastasis is bones (73.5%), with 

approximately the same occurrence in both genders and absent in patients who received higher doses. Conclusion: Both 131I 

scintigraphy and 99 mTc scintigraphy are effective in assessing thyroid remnants and metastases post- therapeutic 131I dose, but 

their entity may depend on patient-specific factors and clinical scenarios. While 131I scintigraphy remains the gold standard for 

metastatic detection, 99mTc scintigraphy offers a safer and faster alternative for evaluating thyroid remnants. We recommended 

the use of risk-base criteria to decide the appropriate diagnostic modality to individual patients. Consider 99mTc scinitigraphy for 

low-risk cases and 131I scintigraphy for high-risk patients 
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1. INTRODUCTION 

  

BACKGROUND 

Thyroid - a butterfly-shaped gland that sits just below the 

voice box. It's only about as big as a quarter, but the 

hormones it makes help control how the body works, 

including blood pressure, heart rate, and temperature [1]. A 

thyroid nodule is very common in the general population 

(growth of cells in the thyroid gland which is called a lump) 

most of them are benign approximately 5% are malignant [2].  

In the past 3 decades, there has been a dramatic increase in 

the number of thyroid cancers mainly differentiated types 

according to the National Cancer Institute (NCI) [3]. 

Thyroid cancer is the only endocrine malignant tumor that is 

easily accessible to clinical examination, it also is the only 

endocrine gland where malignant tumors occur in all groups 

of age, both sexes, and spread by all possible route  ,local ــــ

lymphatic, and blood spread [4]. Papillary and follicular are 

well differentiated representing 93% whereas medullary is 

poorly differentiated. The most frequent histological type is 

papillary 70-80% followed by follicular10 -2 Hürthle 0% cell 

3% [5]. Ana plastic is undifferentiated represents about 13% 

and medullary carcinoma from Para follicular epithelium 

represents 6%. Papillary thyroid cancer PTC spreads to lymph 

nodes in the neck. It also can spread elsewhere in the body 

Follicular thyroid cancer FTC usually does not spread to the 

lymph nodes, but in some cases can spread to other parts of 

the body, such as the lungs or bones. Hürthle cell thyroid 

cancer is a variant of follicular [6]. Differentiated thyroid 

cancer is highly treatable and usually curable, especially in 

patients younger than 40 years of age, without an extension 

beyond the thyroid. The goals of thyroid cancer treatment 

focus on removing the primary tumor and disease extending 

beyond the thyroid (if present), minimizing treatment-related 

morbidity, long-term surveillance, and minimizing the risk of 

disease re-currency. Most patients with DTC have an 

excellent outlook with the use of traditional therapies, 

including surgical resection, radioactive iodine (RAI-131) 

ablation of remaining thyroid remnants, and hormone 

suppression. Together these achieve a 10-year survival in 

>90% of cases [7]. The thyroid gland absorbs nearly all of the 

iodine in our body through an active transport process 

mediated by sodium iodide symporters (NIS) also found with 

low levels of DTC [8]. Radiotherapy with RAI 131therapy has 

been used to treat benign thyroid diseases for over 50 years, 

Diseases of thyroid hyper-function that can be treated with 

RAI-131therapy include Graves's disease (GD), solitary 

hyper-functioning nodule, and toxic multi-nodular goiter RAI 

is taken into the body in liquid or capsule form, it 

concentrates in thyroid cells. The radiation can destroy the 

thyroid gland and any other thyroid cells (including cancer 

cells) that take up iodine, with little effect on the rest of your 

body. The radiation dose used here is much stronger than the 

one used in radioiodine scans, which were described in Tests 

for Thyroid Cancer [9], unfortunately, 1/3 of DTC and all 

anaplastic cancers don't concentrate radioiodine and have 

poor prognoses. Tumor recurrence is common, affecting at 

least 20% of patients with the disease, sometimes decades 

after initial therapy. Following RAI-131 therapy, post-therapy 

scans are performed approximately 3-10 days after the RAI-

131 administration. These post-treatment scans may show 

additional metastasis, Extensive disease noted on post-

treatment scans may alter the clinical stage in about 10%, and 

clinical management in 10-15% of patients [9] Finally, they are 

interesting tumors having a good prognosis if diagnosed early 

[4]. 

 

TREATMENT OF DIFFERENTIATED THYROID 

CANCER (DTC) 

The options of the management of differentiated thyroid 

cancer are thyroidectomy, post-operative RAI-131   therapy, 

and hormone therapy [10]. 

RAI-131Therapy: [9] Thyroid gland absorbs nearly all of the 

iodine in the body. When radioactive iodine (RAI), also 

known as I-131, is taken into the body in liquid or capsule 

form, it concentrates in thyroid cells. The radiation can 

destroy the thyroid gland and any other thyroid cells 

(including cancer cells) that take up iodine, with little effect 

on the rest of the body. The radiation dose used here is 

much stronger than the one used in radioiodine scans, which 

were described in Tests for Thyroid Cancer.   This treatment 

can be used to ablate (destroy) any thyroid tissue not 

removed by surgery or to treat some types of thyroid cancer 

that have spread to lymph nodes and other parts of the body. 

RAI -131therapy   improves the survival rate of patients with 

DTC that has spread to the neck or other body parts, and 

this treatment is now standard practice in such cases. 

However, the benefits of RAI -131therapy are less clear for 

patients with small cancers of the thyroid gland that do not 

seem to have spread, which can often be obliterated with 

surgery. Radioactive iodine therapy cannot be used to treat 

anaplastic (undifferentiated) and medullary thyroid carcinomas 

because these types of cancer do not take up iodine. For RAI-

131 therapy to be most effective, patients must have high 

levels of thyroid-stimulating hormone (TSH or thyrotropin) in 

the blood. This substance stimulates thyroid tissue (and 

cancer cells) to take up radioactive iodine. If the thyroid has 

been removed, one way to raise TSH levels is to not take 

thyroid hormone pills for several weeks. This causes 

hypothyroidism which in turn causes the pituitary gland to 

release more TSH. This intentional hypothyroidism is 

temporary, but it often causes symptoms like tiredness, 

depression, weight gain, constipation, muscle aches, and 

reduced concentration. Another way to raise TSH levels 

before RAI therapy is to give an injectable form of 

thyrotropin (Thyrogen), which can make withholding thyroid 

hormone for a long period unnecessary. This drug is given 

daily for 2 days, with RAI given on the 3rd day. 
Most doctors also recommend that the patient follow a low-

iodine diet for 1 or 2 weeks before treatment. This means 

avoiding foods that contain iodized salt and red dye, as well as 

dairy products, eggs, and seafood. 85% of patients with DTC 
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were cured after total thyroidectomy with lymph node 

dissection, radioactive iodine ablation, and TSH suppression, 

and a 5-year survival rate of 83-98%. 
Dose of RAI -131: (100–149) mCi, (150–174) mCi, (179–199) 

mCi, and 200 mCi or more [10].  
Two-thirds of patients with distant metastases have significant 

131-I uptake and receive 100-200 mCi (3,700-7,400 MBq) 

every 4-6 months during the first 2 years and then at longer 

intervals [11].  
Post-therapy scans Gamma camera imaging produces a good 

quality 2-dimensional representation of the distribution of 

radiopharmaceutical that can be greatly improved with pin-

hole collimation. 
Very little preparation is needed but drinking some water 

before imaging can clear the confusion created by pharyngeal 

activity consequent to salivary excretion. Certain medications 

that interfere with the trapping mechanism such as thyroxin, 

tertroxine, amiodarone and potassium perchlorate need to 

be stopped for variable intervals. Iodinated contrast agents 

produce undesirable saturation of sodium-iodide symporter 

that may persist for weeks particularly lipid soluble agents. 
Anterior views are obtained 20 minutes after intravenous 

injection of 75-185 MBq 99mTcO4 supplemented by oblique 

and lateral views and occasionally single photon emission 

tomography (SPECT). Although rectilinear scanners are still in 

common use, they are time-consuming and less reliable than 

gamma cameras with overall accuracy of 77% compared to 

94% for pin-hole imaging [12, 13]. 

 

PROGNOSIS OF DIFFERENTIATED THYROID 

CANCER 

Although the prognosis of well-differentiated thyroid 

carcinomas with localized disease is excellent, in situations 

with regional disease or distant metastasis, survival is 

dependent on age. Both among cases of papillary and follicular 

thyroid carcinoma, there was higher disease-specific survival 

among younger patients, although this group was more 

susceptible to regional and distant recurrences [14, 15]. 

Recurrence of DTC is most commonly in the neck (thyroid 

bed and lymph nodes), and hence, ultrasound is the mainstay 

of routine follow-up of these patients. U/S can be used to 

accurately diagnose and identify lesions in the neck as small as 

3 mm. Routine use of U/S in the 3- to 12-month monitoring 

of patients with extrathyroidal invasion or local-regional 

nodal metastases [16] Lack of RAI uptake by distant 

metastases confers a poor prognosis. For example, patients 

with no RAI uptake in the lungs have a 10-year survival rate 

of 25% compared with 76% in those whose lung metastases 

have RAI uptake pulmonary metastases that do not take up 

radioactive iodine do not typically respond to that 

radionuclide therapy, and these patients are at high risk of 

death [17]. 

 
PROBLEM STATEMENT 

Differentiated thyroid cancer (DTC) management relies on 

post-therapy surveillance to detect residual thyroid tissue and 

metastatic disease. While post-therapeutic 131I whole-body 

scintigraphy is the gold standard for identifying iodine-avid 

disease, concerns regarding radiations exposure, cost, and 

diagnostic limitations have lead to interest in alternative 

imaging modalities, such as 99 m T c scintigraph. However, 

the diagnostic accuracy, clinically utility, and cost-effectiveness 

of 99 m T c scintigraphin comparison to 131I whole-body 

scintigraphy remain unclear. Additionally, the stunning effect 

of 131I diagnostic dose may impact the interpretation of 

subsequent therapeutic scans. This study aims to compare the 

effectiveness of a diagnostic dose of 131I scintigraphy or 99 m 

T c scintigraphy in detecting thyroid remnants and 

metastasizes after a therapeutic 131I administration. By 

evaluating sensitivity, specificity, radiation exposure, and cost, 

the study seeks to determine whether99 m T c scintigraphy 

could serve as a viable alternative or adjunctive in post-

treatment monitoring of DTC patients. Finding will help 

optimize protocols, enhance clinical decision-making and 

improve long-term patient outcomes.         

 

JUSTIFICATION 

1- Optimizing post-treatment monitoring: Accurate 

identification of thyroid remnants or metastases is crucial for 

guiding further treatment and follow-up in differentiated 

thyroid cancer. 

2-Radiation dose considerations:  131I scintigraphy exposes 

patients to radiation hence, 99 m T c scintigraphy could be a 

lower risk alternative  

3-Cost effectiveness: 99 m T c scans are more widely 

available and less expensive, making them a viable option in 

resources-limited settings  

4- Improved patient outcome: Early and precise detection of 

residual disease improves therapeutic decisions and long-term 

prognosis. 

   

OBJECTIVES 

 

GENERAL OBJECTIVES 

To compare the effectiveness of diagnostic 131I scintigraphy 

versus 99 m T c O 4 scintigraphy  in detecting residual 

thyroid tissue and metastases  post a therapeutic dose of 131I  

 

SPECIFIC OBJECTIVE 

To determine the accuracy of both imaging modalities in 

identifying persistent disease or distant metastases, to 

evaluate the impact of timing of  post a therapeutic dose of 

131I on diagnostic yield, and to assess radiation exposure and 

patient safety in diagnostic imaging protocols. 

 

PREVIOUS STUDY 

Previous study done in Khartoum teaching hospital from 

2007-2014, aim to report on thyroid carcinoma on patients 

presenting to surgical department result: 166 patients with 

thyroid cancer were studied, the age of the participants range 

between 15 - 85 years. Male to female ratio was 1:2.4. Clinical 

presentation was a goiter that was showing a recent rapidly 

growth with either respiratory choking, pain or dysphasia. 

FTC was 43%, PTC 27%, and plastic 10% 2%medullary, 
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sarcoma and lymphoma 5% and missing data in 13%. 6% of 

patients presented with lung and bone metastasis. Twenty 

patients had long standing goiter before development of 

cancer. Conclusion: Patients with thyroid cancer presents 

late. The dominance of follicular type indicates the significance 

of underlying endemic goiter in its [18]. 

Also study in South Africa in1988 by aim to analyzed national 

and regional (former Transvaal) incidences of DTC as a 

surrogate measure of the population iodine nutritional status 

in South Africa, They demonstrated Main results: Thyroid 

cancer was under diagnosed in populations other than white. 

Nationally, follicular histology accounted for 55% of all 

differentiated primary thyroid cancers, and predominated 

especially in black women, where papillary58% predominant 

in white and black patient younger than white [19]. 

Study of NCBI was done in Unite state in 2014 to evaluate 

the significance of U/S in the detection of neck recurrence in 

low-risk DTC patients at first follow-up visits. A total of 32 

patients, who had a history of DTC and radioiodine therapy 

after thyroidectomy with low doses of iodine 131 were 

enrolled in this study. Recurrence of thyroid cancer was 

suspected in the neck region in 17 patients (53.1%) of the 

study cohort. There were six groups based on the results of 

post treatment serum TG levels, (131-I WBS), and US in t he 

detection of DTC neck recurrences. 15 patients had negative 

results of three modalities (group 1); 7patients had US of 

neck lesions but negative 131-I WBS and serum Tg (group 2); 

3 patients had positive results of 131-I WBS but negative US 

and serum Tg (group 3); 4 patients had positive Tg results but 

negative US and 131-I WBS (group 4); 2 patients negative 

131-I WBS but US and serum Tg suggested the diagnosis of 

neck recurrence (group 5), and one subject had evidence of 

neck recurrence in three modalities (group 6). 20 

study in Izmir hospital from 2010-2011 to evaluate clinical 

feature of patients with thyroid carcinoma prospectively they 

found most of patient had low risk 90% ,intermediate 8.4 

%and high risk 1.6.21 

Study in Egypt in 2016 by sample size 105 to study the risk 

factor of DTC in Sohag ,Egypt Their result demonstrated 

PTC commonest type 60% & FTC 39%, negative FH of 

thyroid in 83% .22 

Study in the National University Hospital, Singapore in may 

2017, aiming to know .Patterns of metastasis in follicular 

thyroid carcinoma and the difference between early and 

delayed presentation, retrospective cohort study was 

conducted of patients diagnosed with FTC treated between 

2000 and 2013.The median age at diagnosis was 65 years 

(range: 17-86 years), and 65% of the patients were female. 

Twelve patients (60%) were diagnosed with metastatic 

disease at presentation, with the bones being the most 

common site (75%). In the remaining eight cases (40%), 

metastasis developed at a median of 4.5 years (range: 2-8 

years) after initial thyroid surgery, with the lungs being the 

most common site (50%). The overall disease-specific 

mortality rate was 40% 23. 

 

 

LIMITATIONS 

1-lower sensitivity of 99 m T c scintigraphy: It may not detect 

iodine-avid metastases as effectively as 131I scan. 

2-False negatives/positives: Both modalities may miss small or 

non-iodine-avid lesions, or misinterpret inflammatory changes 

as metastases 

3-Radiation exposure from 131I: Even diagnostic dose 

contribute to cumulative radiation exposure. 

4-Timing and stunning effect: Early post-therapy131I imaging 

may underestimate disease due to the stunning effect 

reducing subsequent uptake. 

5-Limited availability of comparative studies: there may be a 

lack of standardized protocols comparing both modalities in 

large patient populations. 

      

2. METHODOLOGY 

 

STUDY AREA AND DESIGN 

The present study was a prospective, cross-sectional, 

hospital-based study conducted in tumor therapy and cancer 

research center - Shendi University Sudan. The center was 

established in 2010 to provide chemotherapy, nuclear 

medicine imaging, endoscopy services, laboratory services, 

radio-iodine therapy, early detection services, and Radiation 

therapy for cervical cancer (brachytherapy). The Teletherapy 

department is under establishment. This is the only center 

providing these services for the population in the River Nile 

state of Sudan. The center is located in Shendi town, it is 

about 150 km northern to Khartoum capital of the Sudan, 

and about 45 km Southern to the ancient city of Merwe. The 

center is located about 4km from the center of Shendi town, 

at the cross of the highway road from Khartoum to Atbara 

across the main road in the center of Shendi town. The 

inclusion criteria are primary DTC patients of both sex and 

age, who receive RIA -131 therapies, have a record in 

TTCRC-Shendi, and with record of both post-therapeutic and 

post-diagnostic WBS. We used the total coverage technique 

as the sampling method to collect data from the total number 

of included participants. Thus, the total number of included 

participants was 83 patients. The study was conducted from 

January 2016 to August 2021. 

 
DATA COLLECTION METHOD & TOOL 

Data were collected using a structured questionnaire. The 

questionnaire was filled directly from the medical files of the 

patient's records. For all the patients involved in the study 

whole body bone scan was done on them. 

 

THE QUESTIONNAIRE INVOLVED DATA 

REGARDING 

The questionnaire included items to measure 

sociodemographic characteristics (gender, age, residence, and 

marital statu. 

 
INCLUSION CRITERIA 

1-pateints diagnosed with differentiated thyroid carcinoma, 

including papillary or follicular carcinoma  
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2-individuals planned for a diagnostic dose of 131I scintigraphy or 99 m T c O 4 scintigraphy following a therapeutic dose of 131I 

3- Availability of complete clinical, pathological, and follow-up data 

4-Age > 18 years 

 

EXCLUSION CRITERIA 

1-Patients who are pregnant or lactating 

2-Individueals with other coexisting malignancies or significant co-morbidities that may interfere with follow-up 

3- History of prior external beam radiotherapy to the neck 

4- Poor adherence to preparation protocols (e.g.. low-iodine diet or stopping thyroid hormone medications) 

5- Patients with contraindications to radioactive iodine or Tc-99m administration. 

  

STATISTICAL DATA ANALYSIS 

Data was reviewed, ordered, and coded, and then Statistical Package for Social Sciences (SPSS) version 20 was used for data 

Analysis. Descriptive statistics were used to analyze the participants' data... The data is presented in the form of figures and tables. 
 

3. ETHICAL CONSIDERATION 

Ethical approval for this study was obtained from the scientific research commitment of Shendi University and the Ministries of 

Health in North Sudan (SMSB-E.C.66.2021), in inconsistency with Helinsky's declaration of the international conference on  

harmonization, regulations, and laws of Sudan. 
 

4. RESULTS 

This is a descriptive retrospective hospital-based study that enrolled 83 Sudanese patients with thyroid cancer who attended 

RAI131 therapy in TTCRC-Shendi in the period from 2016 to 2021. 

 
Table 1 Demographic factor of the participants (N = 83( 

 

gender   

male 17 20.5 

female 66 79.5 

Resident   

Shendi 78 52.0 

Al matama 11 7.3 

Al mesaiktab 6 4.0 

Alshagaloa 6 4.0 

Al trajma 3 2.0 

Kabosheah 5 3.3 

Algeliaa 4 2.7 

Dem algrai 4 2.7 

Alseal 4 2.7 

Alkimair 8 5.3 

Alsloaab 2 1.3 

Ttaibhalkhoad 3 2.0 

al mahmeia 2 1.3 

factor Frequency Percent% 

Age group   

less than 20 years 1 1.2 

20-40 19 22.9 

41-60 49 59 

more than 60 14 16.9 
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Al damar 6 4.0 

Atbara 3 2.0 

abuhamaed 1 .7 

Algraef 2 1.3 

Banaga 1 .7 

Barbar 1 .7 

 

Educational level   

Not educate 20 24.1 

Primary 25 30.1 

Secondary 16 19.3 

University 22 26.5 

Family history    

40  48.2 

43  51.8 

 

 

 

 
Figure  [1]: Age distribution of the cases . 

 

Figure  [2]: Gender distribution of the cases 

  

 
Figure [3]: Resident distribution of the cases ten 

patients 12.0% from the river Nile state, and 73 

patients 88.0% from other states. 

 

 
Figure  [4]: Marrital status of the cases 

Occupation   

Housewife 50 60.2 

Free business 10 12 

Employee 15 18 

student 2 2.4 

workers 6 .47 

Married 73 88 

Single 10 12 
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Figure [5]: the presenting symptom 20 patients 24.1 

% were symptomatic, 45 patients 54.2 % presented 

with neck swelling, 12 patients14.5 % with Pressure 

symptomatic, and 6 patients 7.2 % with the symptoms 

of metastasis 

 

 
Figure [6]: Distribution of cases according to the 

present of past medical history 

 

Figure [7]: Distribution of cases according to the  

Number of thyroidectomies 72 patients 86.7%  

had a single operation and 11 patients 13.3% 

 had a recurrence 
 

 
Figure [8]: Distribution of cases according to  

histological subtype 45 patients 54.2% had follicular 

carcinoma, 35 42.2% had papillary carcinoma and  

1 patient had mixed carcinoma. 
 

. 

Figure [9]: Presence or absence of remnant in the  

result of post-therapeutic RAI WBS. Seventy-seven  

patients 92.6 % had remnants of thyroid tissue and 

just 6 patients 7.2% had no remnants. 
 

Table [2]: Amount of first doses of RAI (131) therapy 

taken up by patients. Thirty-five patients 42.2% had 

received less than [ 80 mci], 30 patients 36.1% had 

received [80-100 mci], 15 patients 18.1% had received 

[101-120 mci],2 patients 2.4% had received [121-150 

mci] and only one patient 1.2% had received more 

than [ 150 mci] 

Dose[ mci] Frequency Percentage 
< 80 35 42.2% 

80 – 100 mic 30 36.1% 

101 – 120 mic 15 18.1% 

121 – 150 mic 2 2.4% 

More than 150 

mic 
1 1.2% 

Sum 83 100% 

 

Table [3]: Number of doses of RAI (131) therapy 

taken up by patients. 
Number of doses Frequency Percentage 
Only one dose 47 42.2% 

2 Doses 29 36.1% 

3 Doses 2 18.1% 

More than 3 doses 5 2.4% 

Sum 83 100% 

 

Table [4]:  Metastatic status in the result of post-

therapeutic RAI WBS, Thirty-three patients 39.8% 

had metastasis, 16 were single 17 were multiple, and 

50 patients 60.1% had no metastasis to any site.. 
Status of metastasis Frequency Percentage 

Present 33 39.8% 

a- Single 

b-Multiple 

 

16 

17 

 

 

Absent 50 60.2% 

Sum 83 100% 
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Table [5]: Sites of metastasis in the result of post-

therapeutic RAI WBS, Twelve patients were 19.7% to 

the skull, 11 patients were 18% to the ribs, 6 patients 

were 9.8% to the vertebrae, 7 patients were 11.5% to 

the femur, 11 patients were 18% to the humer, and 14 

patients were 23% to others. Of two patients 5.4% 

had to liver, 10 patients had 27% to lung, 11 patients 

had 29.7% to lymph nodes, and 14 patients had 37.8% 

to other organs. 

Bone Organs 

 
Frequen

cy 

Percenta

ge 
 

Frequen

cy 

Percenta

ge 

Skull 12 19.7% Liver 2 5.4% 

Ribs 11 18.0% 
Lung

e 
10 27.0% 

Vertebr

ae 
6 9.8% 

Lym

ph 

node 

11 29.7% 

Femur 7 11.5% 
Othe

r 
14 37.8% 

Humer

us 
11 18.0% Sum 37 100% 

Other 14 23.0% - - - 

Sum 61 100% - - - 

 

Table [6]: Presence or absence of remnant in the 

result of post-diagnostic RAI WBS.72 patients 86.7% 

had remnant and 11pateints 13.3% had no remnant 

Answer Frequency Percentage 
Yes 72 86.7% 

No 11 13.3% 

Sum 83 100% 

 
Table [7]: Metastatic status in the result of post-

diagnostic RAI WBS Twenty-nine patients 34.9% had 

metastasis, 14 of them were single and 15 were 

multiple, 54 patients 65.1% had no metastasis to any 

site 

 
 

 

 

 

Table [8]: Sites of metastasis in the result of post-

diagnostic RAI WBS patients 8.5% to the skull, 10 

patients 21.3% to ribs, 4 patients 8.5% to vertebrae, 5 

patients 10.6% to femour, 7 patients 14.9% to homer,  

17 patients 36.2% to others. Three patients 10% to 

liver, 10 patients 33.3% to lung,7 patients 23.3% to 

lymph node,10 patients 33.3% to others 

Bone Organs 

W2 
Frequen

cy 

Percenta

ge 
 

Frequen

cy 

Percenta

ge 

Skull 4 8.5% Liver 3 10.0% 

Ribs 10 21.3% 
Lung

e 
10 33.3% 

Vertebr

ae 
4 8.5% 

Lym

ph 

node 

7 23.3% 

Femur 5 10.6% 
Othe

r 
10 33.3% 

Humer

us 
7 14.9% Sum 30 100% 

Other 17 36.2% - - - 

Sum 47 100% - - - 

 

5. DISCUSSION 

In this hospital-base retrospective study, we described the 

clinical presentation, type of carcinoma, number and amount 

of doses of radioactive iodine, and result of post-therapeutic 

and post-diagnostic scan, whether there is a remnant and or 

Metastasis or not, and its site if present in 83 patients with 

differentiated thyroid cancer in TTCRC Shendi which the 

only center provide this service in Sudan. Which has a 

department for radioactive iodine therapy, nuclear 

physiotherapist, oncologist, and diagnostic nuclear medicine  

(gamma camera ),  the most common age of presentation is 

found to be  (40-60) years old representing 59% of the 

patients, this near to which reported in a study done in south 

African national cancer Registry (1988) aim to analyze 

national and regional incidences of DTC and Study done in 

national cancer institute (NCI) in Unite state in 2014 to 

evaluate the significance of U/S in the detection of neck 

recurrence in low-risk DTC patients at first follow-up visits 

[18,19]. 

Regarding gender distribution, DTC is more common in 

females than males approximate ratio (of 3.9:1), which is 

almost near to what was reported in a study done in 

Khartoum Teaching Hospital from 2007 to 2014, aimed to 

report on thyroid carcinoma in patients presenting to surgical 

department (2.4:1) and lower to NCI in united states (3:1) 

[20,21]. 
In this study, there were 48.2% of patients with a positive 

family history of thyroid cancer which is higher than the Study 

done in Egypt in 2016 about the risk factors of DTC in Sohag. 

Answer Frequency Percentage 

Present 29 34.9% 

a- Single 

b-Multiple 

14 

15 

48.3% 

51.7% 

Absent 54 65.1 

Sum 83 100% 
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The most common type was found to be FTC (54.2%) 

followed by PTC (42.2%) which is very close to local study in   

Khartoum and study of South Africa, and against what is 

mentioned in Sohag, Egypt where PTC is higher than FTC 

[20, 21]. 

Most of our patients 42.2% received less than 80 mci of 

RAI131 as the initial dose this is near close to the study done 

in a study in Izmir Hospital in January 2016 aiming to study 

the importance of diagnostic I131 scintigraphy in clinical 

follow-up [22]. 

This study found that successful ablation occurred in 5.9% 

near to Izmir hospital study, and found the most common site 

of Metastasis is bone at 73.5%, followed by lymph nodes at 

13.2%, and lungs at 8.3% compared with a Study done in the 

USA about Metastasis at DTC in August 2006 found that 50% 

of patients with lung metastases and 25% bone metastases 

this because study of USA include just metastasis DTC and 

our study included all patients with DTC in which only 39.8% 

with Metastasis [22]. 

In diagnostic WBS which was done after six months, it was 

found that most of the remnant was follicular (58.4%), 

followed by papillary 41.6% and no remnant in hurthle or 

mixed carcinoma. 
  the remnant is decreased with increasing the dose in which  

46.1%  of pt with the remnant took <80mci, 38.9% (80-100) 

mci,15.6% (101-120)mci,0% (121-150) and it disappears in 

patients taking more than 150 mci. 
-most ruminants present in patients in the age group above 

40 years (73.9%), 24.7% of them between (20-40) and only 

1.2% less than 20 years old. 
 -Regarding gender, most of the remnants are found in 

females with 77.9% against   22.1% in males. 
-all of the metastasis (100%) was follicular cell carcinoma 

and no metastasis in other types. Metastasis is found only in 

patients above 40 years old .51.8% between (40-60) years and 

48.4% more than 60 years, with no metastasis below 40 years 

old. 
 Most of the metastasis was found in females 51.5% and 

about 48.5% was found in males, this is not far different from 

a study conducted at the National University Hospital, 

Singapore aiming to study the pattern of metastasis in 

follicular thyroid carcinoma in May 2016 which found that in 

patients with metastasis as the initial presentation, the median 

age was 65 years old and 65% of patients were females [23]. 

 -All cases of metastasis were found in patients who 

received less than 80 mci and metastasis was absent in 

patients who received higher doses. 

 
6. CONCLUSION 

Both 131I scintigraphy and 99 mTc scintigraphy are effective in 

assessing thyroid remnants and metastases post- therapeutic 
131I dose, but their entity may depend on patient-specific 

factors and clinical scenarios. While 131I scintigraphy remain 

the gold standard for metastatic detection, 99 mTc 

scintigraphy offers a safer and faster alternative for evaluating 

thyroid remnants. The choice of imaging modality should 

consider the patient's clinical profile, risk of metastasis, and 

overall treatment goals.  

 

6. RECOMMENDATIONS 

1- Patient Stratification: Use risk-base criteria to decide the 

appropriate diagnostic modality to individual patients. 

Consider 99Tc scinitigraphy for low-risk cases and 131I 

scintigraphy for high-risk patients 

2-Protocol Stratification: Develop standardized protocols 

for patient preparation, imaging timing, and dose 

administration to improve diagnostic consistency and 

accuracy. 

3- Future research: Encourage studies comparing the cost-

effectiveness and long-term outcomes of both techniques in 

large cohorts, including the use of recombinant TSH. 

4- Avoid Stunning Effect: Minimize the dose of diagnostic 131I 

or explore alternative imaging methods like PEC/CT WITH 
124 I in sensitive cases. 

5-Patient Education: Provide comprehensive counseling 

about the benefits and risks of each diagnostic modality to 

enhance adherence and satisfaction. 

6- Establishment of nuclear medicine centers in other cities 

of Sudan and Improvement of the health services. 
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10: ABBREVIATIONS 

Abbreviation Term 

NCI National Cancer Institute 

TTCRC 
Tumor Therapy and Cancer Researchers 

Center  

WBS Whole Body Scan 

MCI Millicurie 

SPECT 
Single Photon Emission Computing 

Tomography 

PTC Papillary Thyroid Cancer 

FTC Follicular Thyroid Cancer 

DTC Differentiated Thyroid Cancer 

NIS Sodium Iodine Symporters 
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GD Graves Disease 

RAI Radio Active  Iodine  

TG Thyroglobulin 

DIT Di Iodine Tyrosine 

MIT Mono Iodine Tyrosine 

ATP Adenosine Tri Phosphate 

TBG Tyrosine Binding Globulin 

TBPA Tyrosine Binding Pre Albumin 

FNA Fine Needle Aspiration 

FAP Familial Adenomatous Polyposis 

TSH Thyroid Stimulation Hormone 

US Ultra Sound 

 

11. Appendixes 

Examples post therapy 131I( 100 mci) whole body scan 

of some patients enrolled in this study with different types of 

thyroid cancers  

 
Figure [1]Post therapy 131I( 100 mci) whole body 

scan : anterior and posterior views obtained ( 5days) 

after therapeutic dose of 131I revealed residual 

functioning thyroid tissue in thyrid bed and no 

distant metastasis 

 

Figure [2] Post therapy 131I( 100 mci) whole body scan 

: anterior and posterior views obtained ( 5days) after 

therapeutic dose of 131I revealed residual functioning 

thyroid tissue in thyrid bed and  distant metastasis 

involving both lungs and left illiac bone  

Figure [3] Post therapy 131I( 100 mci) whole body scan 

: anterior and posterior views obtained ( 5days) after 

therapeutic dose of 131I revealed residual functioning 

thyroid tissue in thyrid bed and no distant metastasis. 

  

 
Figure [4] Post therapy 131I( 100 mci) whole body 

scan : anterior and posterior views obtained ( 5days) 

after therapeutic dose of 131I revealed residual 

functioning thyroid tissue in thyrid bed and  distant 

metastasis involving both lungs,  right side pelvic  

bone and lumbar vertibrae  

 

Figure [5] Post therapy 131I( 100 mci) whole body scan 

: anterior and posterior views obtained ( 5days) after 

therapeutic dose of 131I revealed residual functioning 

thyroid tissue in thyrid bed and no distant metastasis  
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