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Abstract 

Introduction: Hyperthyroidism encompasses all the clinical and biological manifestation associated with overactivity of the 

thyroid gland. In Senegal, epidemiological data enabling an estimate of the overall prevalence of hyperthyroidism remain limited. 

However, studies conducted in our own centers point to a high prevalence of hyperthyroidism relative to other thyroid disorders, 

with a clear female predominance. In our country, it is generally offered as a second-line treatment, following the use of ATDs. 

Our main objective was to assess the place of this treatment in managing hyperthyroidism in adults in our setting. Patients and 

Methods: We conducted a retrospective, descriptive study from January 2016 to December 2022, involving 142 patients with 

hyperthyroidism treated with radioiodine therapy at the Department of Nuclear Medicine, Idrissa POUYE General Hospital, 

Dakar. Radioiodine therapy was administered according to established indications and after exclusion of contraindications and 

obtaining informed consent. Treatment was performed on an outpatient basis, with radiation protection instructions provided to 

all patients. An ablative dose was preferred to optimise therapeutic efficacy. Clinical and laboratory assessment was performed 

at 6 and 12 months. Results: The mean age was 42.7 years ± 13.05 years, with ages ranging from 16 to 72 years. There was a 

clear predominance of female, corresponding to a sex ratio of 0.23. The 31- 45 age group was the most represented, accounting 

for 43.5% of patients. Graves' disease was the most common etiology, found in 128 patients. Seven patients had TMG ; 2 had 

TA ; one had a pre-toxic left lobar nodule ; and 4 had hyperthyroidism of undetermined etiology. Radioiodine therapy was 

prescribed as second-line treatment in 98% of cases. The mean interval between discontinuation of ATDs and radioiodine 

administration was 12.5 days, ranging from 2 to 90 days. The average activity of iodine-131 administered using an empirical 

approach was 16.53 mCi. At 6 months, 23.07% of patients were euthyroid, 50.77% were hypothyroid, 13.84% remained 

hyperthyroid, and 12.30% showed clinico-biological discordance. Therapeutic efficacy at 6 months was 73.84%. Following a 

second dose in 9 patients and continued monitoring of the remainder, the overall success rate reached 85.38% at 12 months. 

Conclusion: Radioiodine therapy is an effective and well-tolerated treatment option for the management of hyperthyroidism. In 

our series, its efficacy was 85.38% at 12 months. These results confirm its value in the Senegalese context, particularly in Graves’ 

disease, and support the wider adoption of this treatment. 
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1. Introduction 

Hyperthyroidism encompasses the clinical and biological 

manifestations associated with excessive production of thy-

roid hormones. Its epidemiology remains poorly documented. 

Its prevalence is estimated to be between 0.1 and 4 per cent in 

the United States and Europe, with a higher incidence among 

women. In sub-Saharan Africa, particularly in Senegal, over-

all epidemiological data remain limited, although some stud-

ies report a high prevalence of hyperthyroidism amongst thy-

roid disorders [1, 2]. 

Graves’ disease is the main cause, followed in particular by 

toxic multinodular goiter, toxic adenomas and thyroiditis. 

Management relies primarily on antithyroid drugs (ATDs), 

surgery and radioiodine therapy, the role of which varies ac-

cording to context and clinical practice [3]. 

Radioiodine therapy is an effective, safe and simple treat-

ment option for hyperthyroidism. Its use is increasing in Af-

rica, particularly in Morocco and Senegal [4, 5]. In Senegal, it 

is mainly offered as a second-line treatment following antithy-

roid drugs. However, access to it remains limited by con-

straints relating in particular to cost and availability. 

Since 2016, radioiodine therapy has taken on an increas-

ingly prominent role in Senegalese treatment algorithms for 

hyperthyroidism. 

The main objective of our study was to assess the role of 

radioiodine therapy in the management of hyperthyroidism in 

Senegal. 

2. Patients and Methods 

This was a retrospective, descriptive study conducted over 

a 7-year period, from January 2016 to December 2022, based 

on the records of patients with hyperthyroidism treated with 

radioiodine therapy at the Nuclear Medicine Department of 

Idrissa Pouye General Hospital. 

For each patient, the following data were collected: 

1) age, sex, and etiological diagnosis of hyperthyroidism 

2) whether radioiodine therapy was prescribed as first-, 

second-, or third-line treatment 

3) thyroid ultrasound findings 

4) thyroid scintigraphy findings prior to radioiodine admin-

istration 

5) the interval between discontinuation of medical treat-

ment and radioiodine administration 

6) the administered iodine-131 activity, in millicuries (mCi) 

7) therapeutic response at 3, 6, and 12 months, based on 

clinical and biological monitoring (ultrasensitive TSH 

and FT4) 

Data were entered and analyzed using SPSS (Statistical 

Package for the Social Sciences), and graphs were produced 

with Microsoft Excel 2013. 

For all patients, therapeutic doses of radioiodine were ad-

ministered under the following conditions: 

1) After discontinuation of antithyroid drugs (in previously 

treated patients), a washout period of 5 to 7 days was 

targeted. 

2) Iodine intake was to be avoided during the month pre-

ceding treatment (seafood, iodine-containing medica-

tions, contrast-enhanced CT scans). 

3) Thyroid hormone levels were checked immediately be-

fore radioiodine administration. 

4) An empirical dose averaging around 15 mCi was tar-

geted, adjusted according to the patient's age, thyroid 

volume, severity of hyperthyroidism, and socioeco-

nomic circumstances. Higher doses were generally re-

served for patients living far from the center and those 

of lower socioeconomic status, with the aim of promptly 

achieving hypothyroidism a state more easily managed 

with hormone replacement therapy. 

5) Treatment was administered as a single oral capsule, 

taken on an empty stomach in the “hot” room; the patient 

then returned home. No hospitalization was required. 

6) Radiation-safety measures were explained to the patient 

both before and after radioiodine administration. 

7) After treatment, each patient received a treatment report, 

follow-up test results, and written guidance on the radi-

ation-safety precautions to be observed. 

Follow-up was carried out jointly by the referring physician 

and the nuclear medicine physician, with measurement of ul-

trasensitive TSH and FT4 at 3 and 6 months after Iodine-131 

administration, and beyond (up to 12 months) when needed. 

Thus, treatment was considered effective when the patient’s 

condition progressed towards euthyroidism or hypothyroid-

ism. The persistence of hyperthyroidism, on the other hand, 

was regarded as a treatment failure. 

3. Results 

A total of 142 patients treated with radioactive iodine for 

hyperthyroidism were included over the study period. 
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3.1. Age 

The mean age of patients was 42.7 years ±13.05 years, rang-

ing from 16 to 72 years. The 31- 45 age group was the most 

represented, accounting for 43.5% of patients (Figure 1). 

 

 
Figure 1. Distribution of patients by age group. 

3.2. Sex 

Our series showed a clear female predominance: 115 

women (81%), corresponding to a male-to-female ratio of 

0.23. 

 

3.3. Pre-treatment Imaging 

Seventy patients underwent thyroid ultrasound. Among 

them, 28.7% had a hypervascular goiter; the remaining pa-

tients showed a range of other ultrasound findings, in varying 

proportions, as shown below (Figure 2). Thyroid gland vol-

ume on ultrasound ranged from 10 to 67.77 cm², with a mean 

of 29.7 cm². 

 
Figure 2. Cervical ultrasound findings by patient. 

A thyroid scintigraphy had been performed in 99 patients 

(69.7%). It revealed homogeneous and diffuse uptake, con-

sistent with Graves’ disease, in 66.22% of cases. The thyroid 

weight estimated by scintigraphy ranged from 15.3 to 88 g, 

with a mean of 38.02 g. Diagnostic concordance between the 

findings of the thyroid scintigraphy and those of the cervical 

ultrasound was found in 23.2% of cases. 
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Figure 3. Proportion of patients by thyroid scintigraphy finding. 

3.4. Etiological Diagnosis of Hyperthyroidism 

Graves' disease was the most common etiology, accounting 

for 128 patients (90%), followed by toxic multinodular goiter 

(4.92%), toxic adenoma (1.40%), and pre-toxic nodule (one 

case). No etiology was identified in 4 cases of hyperthyroid-

ism. 

 
Figure 4. Distribution of patients by etiology of hyperthyroidism. 

3.5. Indications for Radioiodine Therapy 

Radioiodine therapy was prescribed as second-line treat-

ment in 98% of cases. Eighteen patients (12.6%) had achieved 

only incomplete remission after treatment with antithyroid 

drugs, 11 patients had relapsed while on antithyroid drugs, one 

patient was intolerant to antithyroid drugs, and one patient was 

resistant to antithyroid drugs. In 2% of cases, radioiodine was 

indicated as third-line treatment for persistent hyperthyroid-

ism after partial thyroidectomy. The figure below shows the 

distribution of patients by indication, as recorded on referral 

forms. 
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Figure 5. Distribution of patients by indication, as recorded by the referring physician. 

3.6. Interval Between Discontinuation of 

Antithyroid Drugs and Radioiodine 

Administration 

The mean interval between discontinuation of antithyroid 

drug treatment and radioiodine administration was 12.5 days, 

ranging from 2 to 90 days. Most patients had been treated with 

Thyrozol (45.3%), followed by Carbimazole (“Carbigen”) 

(21.1%) and Neo-Mercazole (22%). The study population was 

divided into six subgroups according to the length of this in-

terval. 

The table below shows the distribution of patients accord-

ing to the interval between discontinuation of antithyroid 

drugs and radioiodine administration. 

Table 1. Distribution by interval since antithyroid drug discontinua-

tion. 

Interval Number of patients 
Percentage 

(%) 

2 to 6 days 25 17.5 

7 to 14 days 60 42 

15 to 21 days 5 3.5 

1 month 10 7 

2 months 2 1.4 

3 months 2 1.4 

Interval Number of patients 
Percentage 

(%) 

Total 104 72.8 

Not specified 38 26.6 

3.7. Radioiodine Dose 

Mean administered iodine-131 activity was 16.53 mCi, 

ranging from 9.63 to 22.02 mCi. 

3.8. Therapeutic Evaluation at 6 Months 

Overall, follow-up results at 6 months (n = 130; 12 patients 

lost to follow-up) showed: 

1) 23.07% of patients euthyroid (n = 30); 

2) 50.77% of patients hypothyroid (n = 66); 

The therapeutic efficacy assessed six months after radioio-

dine therapy was 73.84%. 

3.84% of patients remained hyperthyroid (n = 18), and 

12.30% showed clinico-biological discordance (n = 16). 

Clinical-biological discordance: persistence or improve-

ment in the clinical manifestations of hyperthyroidism whilst 

laboratory parameters (serum TSH and/or FT4) do not corre-

spond to the clinical condition, or vice versa. 

The figure below shows the distribution of patients by clin-

ical and biological status after 6 months of post-treatment fol-

low-up. 
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Figure 6. Therapeutic evaluation at 6 months. 

A second course of radioiodine therapy was indicated for 

nine patients who continued to suffer from hyperthyroidism 

following their first course of radioiodine therapy. All 

achieved hypothyroidism within 3 months of the second dose, 

for a 100% success rate in this subgroup. Six patients (4 with 

discordance, 2 with persistence) became hypothyroid after fol-

low-up was extended to 12 months. 

Overall success rate at 1 year: 85,38% 

(n=30+66+9+6=111 patients). 

4. Discussion 

In our series, 142 patients underwent radioiodine therapy. 

This sample size appears relatively small given the likely 

higher number of patients with hyperthyroidism in our setting 

[6]. 

In Senegal, epidemiological data on the overall prevalence 

of hyperthyroidism and its clinical management remain lim-

ited, making it difficult to assess the true role of radioiodine 

therapy at a national level. 

4.1. Age 

In our series, the mean age of patients was 42.7 ± 13.05 

years, ranging from 16 to 72 years. These results were com-

parable to those reported in other African studies, which found 

similar mean ages [4, 7, 8]. In the study by S. El Issami et al. 

[9], which focused on the treatment of hyperthyroidism with 

iodine-131, the mean age was 49.5 years, with the 40–49 age 

group being the most common. In our series, the most com-

mon age group was 31–45 years. 

4.2. Sex 

The higher prevalence of hyperthyroidism in women is 

widely reported in the literature. Our findings are consistent 

with those of several studies carried out in Senegal and inter-

nationally, which have found a higher prevalence in women, 

with sex ratios varying according to the populations studied 

and the sample sizes [4, 7-10]. However, N. El Ghissassi et al. 

[11] reported a male predominance, accounting for 54% of pa-

tients, in their study conducted at the endocrinology depart-

ment of the Mohamed V Military Hospital in Rabat. 

4.3. Pre-treatment Imaging 

Modern diagnostic methods for hyperthyroidism rely in 

particular on thyroid imaging, specifically ultrasound and thy-

roid scintigraphy. The latter can be performed using iodine-

123 (¹²³I) or technetium-99m (⁹⁹ᵐTc) [12]. 

In our series, thyroid scintigraphy was performed using 

⁹⁹ᵐTc, which enabled, in particular, the assessment of thyroid 

uptake in patients. According to several guidelines, scintigra-

phy is an important investigation in the etiological work-up of 

hyperthyroidism and may be recommended as a first-line in-

vestigation in certain clinical situations [13]. Cappelli et al., in 

their study on the role of imaging in Graves' disease, suggest 

that cervical ultrasound should be used first-line, consistent 

with our own practice [14]. Seventy of our patients underwent 

cervical ultrasound, yielding a mean thyroid volume of 29.7 

cm², while 99 patients underwent thyroid scintigraphy, with a 

mean weight of 38.02 g. Diagnostic concordance between cer-

vical ultrasound and thyroid scintigraphy was found in 23.2% 

of cases. 

Wesche et al. [15] compared ultrasound and thyroid iso-

topic scan measurement of thyroid volume in patients referred 

for iodine-131 treatment and reported findings like ours. 

Thyroid isotopic scan evaluation of the thyroid gland also 

allows assessment of iodine-131 uptake and distribution and 

remains the most accurate method for diagnosing hyperthy-

roidism. 
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4.4. Etiological Diagnosis of Hyperthyroidism 

The main causes of hyperthyroidism are Graves’ disease, 

toxic multinodular goiter and toxic adenoma. Their prevalence 

varies depending on the populations studied and the charac-

teristics of the case series. 

In our study, Graves’ disease was by far the most common, 

accounting for 90% (128 patients) of cases, followed by toxic 

multinodular goiter (4.92%) and toxic adenoma (1.40%). One 

case of a pre-toxic nodule in the left lobe was also identified. 

These results differed from those reported by S. El Issami 

et al. [9], who found a more diverse distribution of etiologies: 

Graves’ disease (60%), toxic adenoma (20%), toxic multinod-

ular goiter (13%), pre-toxic adenoma (4%) and Graves’-like 

nodular goiter (3%). This study thus reported a higher propor-

tion of toxic adenomas than of toxic multinodular goiters, in 

contrast to our series. 

This ranking of etiologies was also reported by Nwatsock 

et al. in their study on the indications and 6-month efficacy of 

fixed-activity ablative radioiodine therapy for hyperthyroid-

ism in Yaoundé [16]. Beslic et al. [17] studied the prevalence 

of hypothyroidism after radioiodine therapy according to the 

etiology of hyperthyroidism and the therapeutic dose; their 

study reported a high proportion of toxic adenoma (56%), fol-

lowed by Graves' disease (19%) and toxic multinodular goiter 

(7%), with unknown etiologies notably frequent (14%) and a 

small proportion of post-surgical relapse (4%). 

Graves' disease remains the leading etiology in our region; 

however, other causes of hyperthyroidism are far from negli-

gible, underscoring the need for a thorough diagnostic work-

up to identify the underlying etiology and optimize treatment 

response. 

4.5. Indications for Radioiodine Therapy 

The treatment of hyperthyroidism with radioiodine therapy 

is one of the oldest therapeutic applications of nuclear medi-

cine. According to the literature, radioiodine therapy is mainly 

used as a second-line treatment in Europe and Africa, whilst 

it is regarded as the standard treatment option in the United 

States [18]. Several studies report a preference for using radi-

oiodine therapy as a second-line treatment in the management 

of hyperthyroidism, particularly in Graves’ disease. This trend 

was observed in the work of I. El Bez et al. [19], El Issami et 

al. [9], Seck [7] and Bathily et al. [20]. Conversely, Aschawa 

H et al. [21] reported the use of radioiodine therapy as first-

line treatment in only 3% of patients with Graves’ disease, no-

tably in one patient with Behçet’s disease who refused surgery. 

Furthermore, Wong K. K et al., in a study conducted at the 

University of Michigan on the efficacy of a calculated single 

dose of iodine-131 in Graves’ disease, reported that iodine 

therapy was the first-line treatment in 56.6 per cent of patients 

[22]. These data illustrate the differences in therapeutic prac-

tices across countries, recommendations and the characteris-

tics of the populations studied. 

Sellem et al. [5] found that 9.3% of patients received radio-

iodine as first-line treatment, versus 90.7% as second-line. 

In our study, radioiodine was used as second-line treatment 

in 98% of cases, following incomplete remission in 21 patients, 

resistance to antithyroid drugs in 13 patients, and intolerance 

to antithyroid drugs in the remainder. 

Similar findings were reported by Aschawa et al. [21] in 

Morocco, where 43% of cases followed failure of medical 

treatment and 13% followed intolerance to medical treatment. 

4.6. Interval Between Discontinuation of 

Antithyroid Drugs and Radioactive Iodine 

Administration 

Discontinuing antithyroid drug treatment before radioio-

dine therapy is a key step in the treatment process. In our study, 

the mean interval was 12.5 days, ranging from 2 to 90 days. 

There is no consensus on the optimal interval between dis-

continuing ATDs and administering radioiodine. Recommen-

dations therefore vary between countries and professional 

bodies. The American Thyroid Association (ATA) and the 

European Thyroid Association recommend a minimum inter-

val of 7 days [17]. The French Society of Nuclear Medicine 

and Molecular Imaging (SFMN), for its part, recommends a 

period of between 4 and 10 days prior to radioiodine therapy 

[23]. In South Korea, the study by Park H et al. [12] reports a 

recommended interval of 3 to 5 days. Furthermore, a meta-

analysis of 14 randomised studies involving 1,306 patients, 

conducted by Walter M. A et al. [13] in 2007, concluded that 

the optimal interval is 3 to 7 days between discontinuing 

ATDs and radioiodine therapy. If this is not possible, an in-

crease in the iodine-131 dose may be considered. Continuing 

ATDs treatment during the week preceding or following io-

dine therapy could indeed increase the risk of treatment failure 

and reduce the rate of post-treatment hypothyroidism [13]. 

Kartamihardja et al. [24] divided their cohort into three groups 

based on antithyroid drug management: an interval greater 

than 3 days, an interval of 3 days or less, and no antithyroid 

pretreatment at all. Their results were better than ours, with 

therapeutic success rates of 79%, 57%, and 90% in the three 

groups, respectively. This variation reflects the influence of 

antithyroid drugs on radioiodine efficacy and may explain 

why some countries favor radioiodine as first-line treatment. 

4.7. Radioiodine Dose 

Determining the activity of iodine-131 to be administered 

remains a long-standing topic of debate. Two main ap-

proaches are described in the literature: the administration of 

a fixed or empirical activity, and the use of an activity calcu-

lated on the basis of parameters such as the weight or volume 

of the thyroid gland, its iodine uptake rate and the physical 

half-life of the radionuclide. 

In our study, an empirical dose of iodine-131 was adminis-

tered, with a mean of 16.56 mCi and a range of 9.63 to 22.02 
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mCi. The choice of dose took into account, in particular, the 

patient’s age, thyroid volume and the degree of hyperthyroid-

ism. This average activity was comparable to that reported in 

several Tunisian studies [5, 25, 26]. At six months, a single 

course of radioiodine therapy resulted in remission in 61.5% 

of cases. This result is comparable to those reported in other 

studies, in which a single course of treatment resulted in re-

mission in the majority of patients [26, 27]. 

4.8. Therapeutic Efficacy at 6 Months 

Six months into treatment, 23.07% of patients were eu-

thyroid, 50.70% were hypothyroid, whilst 13.84% continued 

to present with hyperthyroidism and 12.30% showed a clini-

cal-biological discordance. The treatment success rate at six 

months was 73.84%. These results were slightly lower than 

those reported by Rezgani et al. [26], who found a therapeutic 

efficacy of 79.5% at six months following radioiodine therapy. 

Other studies [4, 5, 28, 29] also reported higher success rates 

at six months, with a low proportion of persistent hyperthy-

roidism. These different results are compared in Table 2. Be-

yond six months, several authors, notably Choukry et al. [25] 

and Oueslati et al. [30], reported therapeutic efficacy at one 

year, with a predominance of hypothyroidism. Boelaert et al. 

[31], in their study on predicting cure and the risk of hypothy-

roidism in patients treated with radioiodine for hyperthyroid-

ism, reported a high success rate with high fixed doses, at the 

cost of an increased rate of hypothyroidism (with 600 MBq, 

an 84% success rate was achieved, alongside 60% hypothy-

roidism at one year). That same study identified male sex, se-

vere hyperthyroidism, and large goiters as risk factors for 

treatment failure, requiring higher doses to achieve cure. 

In our study, the success rate at 12 months was 85.38%, like 

that reported by Boelaert et al., whose study likewise ad-

dressed radioiodine therapy for hyperthyroidism in general. 

These findings support close post-treatment monitoring, par-

ticularly in patients with clinico-biological discordance, to 

avoid unnecessary repeat dosing. 

Table 2. Summary of selected studies on the long-term efficacy of radioiodine therapy in hyperthyroidism. 

Authors Sample size Follow-up Therapeutic efficacy 

Our study 130 6 months 73.84% 

El Issami S et al. [9], 2011 N=280 6 months 92% GD; 98% TA; 97% TMG 

Lounissi N et al. [9], 2017 N=21 6 months 86% TMG 

Fieffe S et al. [32], 2009 N=40 6 months 94% Hyperthyroidism 

Feleh EE et al. [33], 2017 N=70 7 months 84% GD 

Boelaert K et al. [31], 2009 N=1278 12 months 84% Hyperthyroidism 

Sellem A et al. [5], 2020 N=54 12 months 88.88% GD 

Our study N=130 12 months 85.38% Hyperthyroidism 

(TA = toxic adenoma; TMG = toxic multinodular goiter; GD = Graves' disease) 

5. Conclusion 

Radioiodine therapy is an effective, safe and well-tolerated 

treatment option for the management of hyperthyroidism. In 

our Senegalese series of 142 patients, it was mainly used as a 

second-line treatment, with Graves’ disease being the predom-

inant condition. These results confirm the value of radioiodine 

therapy in our setting and highlight the importance of long-

term clinical and laboratory follow-up, particularly given the 

gradual progression towards hypothyroidism and the possibil-

ity of persistent hyperthyroidism requiring a second course of 

treatment. In Senegal, the development of radioiodine therapy 

therefore appears relevant for improving the management of 

hyperthyroidism, particularly Graves’ disease. Its accessibil-

ity and its role in the therapeutic strategy could be strength-

ened, taking into account the indications, the clinical charac-

teristics of patients and the available resources. 

Abbreviations 

ATA American Thyroid Association 

ATDs Antithyroid Drugs 

FT4 Free Thyroxine 

GD Graves’s Disease 

¹²³I Iodine-123 

mCi Millicurie 

MBq Megabecquerel 

TA Toxic Adenoma 

⁹⁹ᵐTc Technetium-99m 

TMG Toxic Multinodular Goiter 
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