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Abstract 
Introduction: Graves’ disease is the most common cause of hyperthyroidism. 
Its treatment uses synthetic antithyroid drugs but the use of aggressive radical 
therapy such as surgery or non-aggressive therapy such as iodine-131 is not 
uncommon. Treatment of Graves’ disease with radioactive iodine or irathe-
rapy is a simple, inexpensive, well-tolerated treatment. It was introduced in 
Senegal in 2016. We report through this work the preliminary assessment of 
the only nuclear medicine service in Senegal in the management of Graves’ 
disease by iodine-131. Patients and Methods: Retrospective study of the first 
cases of Graves’ disease treated with iratherapy in Senegal. Socio-demographic, 
clinical, paraclinical, therapeutic and evolutionary aspects were studied. Rad-
iation protection rules have been implemented and contraception has been 
effective for six months in women of childbearing age. Results: 25 patients 
were collected with a mean age of 45 years, twenty women (80%), a family 
goiter in 24% and a psycho-affective context in 64% of cases. Thyrotoxicosis 
syndrome was associated with goiter in 68% of patients and exophthalmos in 
64%. Thyroid ultrasound performed in 20 patients showed vascular goiter in 
80% and thyroid scintigraphy in 3 patients, homogeneous and diffuse hyper-
fixation. TRAK dosed in 8 patients was still positive. All patients had received 
first-line medical treatment. The average duration of this treatment was more 
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than 18 months in 92%. The empirically used iodine-131 activity averaged 
15.35 mCi. Oral corticosteroid therapy was prescribed in 7 patients for the pre-
vention of malignant orbitopathy. No early side effects were noted. The remis-
sion rate at 3 months was 52% and at 6 months was 88% to 92%. Conclusion: 
The effectiveness of radioactive iodine, in particular ablative doses in the treat-
ment of hyperthyroidism, is no longer to be demonstrated. Taking into account 
our socioeconomic context, iratherapy should be a treatment of choice for 
hyperthyroidism with a good quality/price ratio and excellent tolerance. 
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1. Introduction 

Graves’ disease (GD) is the leading cause of hyperthyroidism worldwide [1]. It 
occurs at all ages but willingly in young women with a ratio of 10 women to 1 man 
[1] [2] [3] [4] [5]. The detection of anti-TSH receptor antibodies is a strong argu-
ment in favor of Graves’ origin of hyperthyroidism. Factors contributing to this 
disease could be genetic or environmental such as tobacco and stress [6]. Graves’ 
disease is manifested by hyperthyroidism (unstoppable hypersecretion of thyroid 
hormones), homogeneous goiter and sometimes exophthalmos [4]. Thyroid acro-
pathy is exceptional and manifests as a Hippocratic deformation of the fingers [7]. 

First-line treatment for Graves’ disease (BD) does not follow a particular con-
sensus [8]. Three therapeutic modalities dominate treatment: 
- Medical treatment with synthetic antithyroid drugs (SAT) that effectively re-

store euthyroidism [9]. Medical treatment with SAT is usually offered for the 
first episode of autoimmune hyperthyroidism. 

- Surgical treatment after the diagnosis of moderate autonomic hyperthyroid-
ism on uni, multinodular or bulky goiter or in case of failure of medical 
treatment, and 

- Treatment with iodine-131 by oral administration of a single capsule con-
taining radioactive iodine (vectorized internal radiotherapy process or me-
tabolic radiotherapy). 

Treatment of hyperthyroidism with radioactive iodine or iodine therapy is a 
simple, effective, inexpensive and well-tolerated treatment. It is prescribed in the 
United States as a first-line treatment in 50% to 75% of cases except for young 
subjects where it represents only 30% of the options [10]. In Europe, it is more 
used as a second line after synthetic antithyroid drugs (SAT) [4]. However, its 
availability and prescription in developing countries, particularly in sub-Saharan 
Africa, remain even weaker. Introduced in Senegal in 2016, iodotherapy is in-
creasingly important in the management of hyperthyroidism. We report through 
this work the preliminary assessment of the only nuclear medicine department 
in Senegal in the management of Graves’ disease by iodine-131. 
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2. Patients and Methods 

This is a retrospective study from January 2016 to December 2017 and involved 
all patients diagnosed with Graves’ disease and who received iodotherapy at the 
nuclear medicine department of Idrissa POUYE General Hospital (HOGIP) in 
Dakar (Senegal). Senegal located in West Africa is the first country in this part of 
Africa to start iratherapy in Graves’ disease. 

The iratherapy was carried out after the informed consent of all patients and 
under the following prerequisites: 
- After stopping synthetic antithyroid drugs, for at least 3 days; 
- No iodine intake in the month prior to the treatment (seafood, medicines, 

injected CT scan…); 
- Check of hormonal thyroid test and thyroid ultrasound; 
- Checking of the absence of pregnancy and the introduction of effective con-

traception in women of childbearing age; 
- Adherence to radiation protection measures after iratherapy. 

An ablative dose was recommended for all patients to reduce the risk of 
treatment failure. Treatment was outpatient and clinical-biological monitoring 
was observed at 3 and 6 months in all patients. 

We spoke of therapeutic success if euthyroidism or hypothyroidism was ob-
served at the 3rd and/or 6th month after taking iodine 131. On the other hand, 
we spoke of failure in the case of the persistence of frank hyperthyroidism in the 
6th month. The overall cost of iratherapy in Senegal: $309. 

3. Results 
3.1. Descriptive Study 

 Socio-demographic data 
 The Age 

We collected 25 patients ranging in age from 19 to 65 years with an average of 
45 years. The age groups (31 to 40 years) and (41 to 50 years) were the most 
represented. The peak frequency was between the ages of 41 and 50. Table 1 il-
lustrates the percentage distribution of patients by age group in our series. 
 
Table 1. Distribution of patients by age group. 

Age groups Staff Percentage 

[11 - 20 years] 1 4% 

[21 - 30 years] 3 12% 

[31 - 40 years] 6 24% 

[41 - 50 years] 7 28% 

[51 - 60 years] 3 12% 

[61 - 70 years] 5 20% 

Total 25 100% 
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 Sex 
There were twenty women (80% of the population) (Figure 1).  

 Family history of goiter 
Twenty-four percent (24%) of patients had a notion of familial goiter. The 

following table (Table 2) illustrates the prevalence of familial goiter. 
 Psycho-affective context 

The existence of psycho-emotional context was found in 64% of patients.  
 Paraclinical data before Iratherapy 
 Thyroid Hormones and Thyroid Function 

The results showed 72% of patients in hyperthyroidism, compared to 28% in 
euthyroidism. Thus, no patient was in hypothyroidism. 
 Anti-TSH receptor antibodies 

In our study, the determination of anti-TSH receptor antibodies (TRAK) was 
performed in 32% of patients (n = 8) and the result was positive in 100% of cas-
es. All of these patients also had exophthalmos. One (1) patient had TRAK posi-
tivity without exophthalmos. 
 Thyroid ultrasound 

In our series, 20 patients had undergone thyroid ultrasound. Of these patients, 
80% had homogeneous hypervascular goiter. The rest had other ultrasound as-
pects with varying proportions as shown in Table 3. 

The volume of the thyroid gland measured on ultrasound ranged from 21 to 
66 cm3 with an average volume of 39.6 cm3. 
 

 

Figure 1. Distribution of patients according to sex. 
 
Table 2. Prevalence of familial goiter. 

 Number Percentage % 

Presence of family goiter 06 24 

Absence of family goiter 19 76 

Total 25 100 
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Table 3. Ultrasound proportions and aspects of goiter. 

Ultrasound aspect Number Percentage 

Hypervascular homogeneous goiter 16 80% 

Heterogeneous goiter 3 15% 

Hypervascular nodular goiter 1 5% 

Total 20 100% 

 
 Thyroid scintigraphy 

Three patients (12%) had undergone a thyroid scintigraphy that showed ho-
mogeneous and diffuse hyperfixation consistent with Graves’ disease. 
 Initial Treatment of Graves’ Disease 

Synthetic antithyroids (SAT) were prescribed to all our patients as a first-line 
trait. Carbimazole was used in 92% of cases, and Thiamazole and Bensylthioura-
cil were used each in 4% of cases. The average duration of this treatment was 
greater than 18 months in 92% of cases. 

Beta Blockers (Propanolol) were prescribed in all our patients (100%) and 
Mexazolam-type anxiolytics in 80% of cases. 
 Iratherapy in Graves’ disease 
 Indications for Iratherapy in the management of Graves’ disease 

Metabolic radiotherapy with radioactive iodine has been proposed as a 
second-line treatment in all our patients after medical treatment has failed. 

In our series, 19 patients relapsed after treatment with ATS. In patients with 
relapsed hyperthyroidism, 21% had positive TRAK. On the other hand for those 
who were in euthyroidism, 66% had positive TRAK. Figure 2 shows the percen-
tage of each of these indications. 
 Drug prescriptions before iratherapy 
- Corticosteroid therapy 

Sixteen patients or 64% had exophthalmos. Of these patients, 44% had re-
ceived corticosteroid therapy prior to radioactive iodine treatment. The follow-
ing table (Table 4) shows the distribution of patients on corticotherapy before 
iratherapy. 
- Contraception 

Among women, 40% were in genital activity (8 women). They all received ef-
fective contraception during the six (6) months following taking radioactive 
iodine. 
- Delay between iratherapy and stopping synthetic antithyroid drugs  

The time between stopping ATS and taking iodine-131 was 3 to 7 days in 52% 
of cases, 7 days to 3 months in 44% of cases and less than 3 days in 4% of cases 
(Figure 3). 
 The activity of radioactive iodine administered 

The dose of iodine 131 was on average 15.35 mCi with extremes ranging from 
11.6 to 22 mCi. Our patients were distinguished according to the activity re-
ceived into four groups (Figure 4): 
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Figure 2. Indications for iratherapy in Graves’ disease. 
 

 

Figure 3. Delay between iratherapy and stopping synthetic antithyroid drugs. 
 

 

Figure 4. Activity of radioactive iodine administered. 
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Table 4. Distribution of patients on corticosteroid therapy prior to therapy. 

 Number 
Taking 

corticosteroid therapy 
Percentage 

Inflammatory exophthalmos 1 1 100% 

No Inflammatory Exophthalmos 15 6 40% 

Total 16 7 44% 

 
The first group included patients who received activity between 10 and 12 

mCi (4 patients or 16%); 
The second group, patients who had received between 13 and 15 mCi (13 pa-

tients or 52%); 
The thirteenth group, those who received activity between 16 and 18 mCi (4 

patients or 16%); 
The fourth group was doses greater than 18 mCi (4 patients or 16%). 

 Incidents - Accidents 
In our study, no patient had a cervical inflammatory reaction. An early side 

effect, acute thyroiditis, exacerbation of thyrotoxicosis and/or exophthalmos was 
noted after days after taking radioactive iodine. 
 Evaluation of thyroid function after iratherapy 
- 3 months post-iodotherapy 

There was 52% therapeutic success: 28% of patients in euthyroidism (n = 7) 
and 24% in hypothyroidism (n = 6). These patients were put on hormone re-
placement therapy. On the other hand, 32% of patients were in frank hyperthy-
roidism (n = 8) and 16% in subclinical hyperthyroid or partial remission (n = 4). 
In these patients, just monitoring was recommended and hormonal dosage con-
sidered at the sixth month (Figure 5). 

In summary, we had 52% total remission, 16% partial remission and 32% per-
sistence of frank hyperthyroidism (Figure 6). 
- 6 - 7 months post-iodotherapy 

At month 6, there was 80% therapeutic success: euthyroidism was observed in 
60% (n = 15) of patients and hypothyroidism in 20% (n = 5) of cases. In con-
trast, 12% of patients had infraclinic hyperthyroidism (n = 3) and 8% of patients 
had frank hyperthyroidism (n = 2).  

In patients with persistent frank hyperthyroidism, one was subsequently 
treated with surgery with a good course of the disease, and the other was not re-
viewed for further management. 

Among the 3 patients with subclinical hyperthyroidism, a check-up in the 7th 
month found two cases of remission (one case of hypothyroidism and one case 
of euthyroidism) and one case of persistent crude hyperthyroidism. At the end 
of 7 months of follow-up after therapy, there was 88% total remission (64% eu-
thyroidism and 24% hypothyroidism), 4% partial remission and 8% treatment 
failure (persistence of frank hyperthyroidism) (Figure 7 and Figure 8). 
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Figure 5. Evolution 3 months after iratherapy. 
 

 

Figure 6. Evaluation of favorable and unfavorable responses to iratherapy after 3 months. 
 

 

Figure 7. Evolution 6 months after iratherapy. 
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Figure 8. Evaluation of favorable and unfavorable responses to iratherapy after 6 months. 
 

Fertility after iratherapy 
In our series, 8 women were in the period of genital activity. One of them had 

a subsequent pregnancy after a delay of more than one (1) year and whose evo-
lution was marked by a miscarriage. 

3.2. Analytical Study 

In our series, we looked for a correlation between response to iodine therapy 
(remission and failure) with the following parameters: age, sex, baseline thyroid 
function, iodine-131 activity and the age of the clinical picture. A statistically 
significant relationship was not found with therapeutic activity. The table below 
(Table 5) provides information on the evolution of Graves’ disease after iodine-131 
according to the different parameters. 

4. Discussion 

Age: 
The peak frequency between 41 and 50 years found in our series, is similar to 

the results obtained by: Aziz Karam M et al. in Fez [11], Hiro Baba Gon D et al. 
in Ivory Coast [12] on a descriptive cross-sectional study and by Mbodj M et al. 
in Senegal through a retrospective study in Rabat [10] which found respectively 
a peak between 40 and 59 years, 36 and 55 years and 41 and 50 years. A Cana-
dian study also found a peak between 40 and 50 years testifying to its ubiquitous 
nature [13]. 

The average age of 45 years found in our study was also reported by studies 
carried out in Guadeloupe [14], Rabat [10] and Tunis [15], with respective age 
averages of 46 years, 45 years and 42.5 years. It is the same for W. El Ajmi in 
Tunis [16], N Charfi et al. [17], N. El Yaagoubi in Rabat [18], Samya TOURARI 
[19] in Marrakech with respectively average ages of 42, 41 and 40 (19 - 65 years).  
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Table 5. Evolution of the disease according to the different parameters. 

 
Evolution 

P-value 
Remission Failed 

Age 

Under 40 10 (100%) 0 (0%) 
0.534 NS 

Over 40 years 12 (80%) 3 (20%) 

Sex 

Male 4 (80%) 1 (20%) 
1 NS 

Female 16 (80%) 4 (20%) 

Baseline thyroid function 

Hyperthyroidism 16 (84%) 3 (16%) 
0.838 NS 

Euthyroïdie 4 (66.7%) 2 (33.3%) 

Therapeutic activity 

Less than 15mCi 12 (80%) 5 (20%) 
0.042* 

16mCi and more 8 (100%) 0 (0%) 

Disease progression time 

Less than 18 months 1 (50%) 1 (50%) 
0.659 NS 

More than 18 months 19 (79%) 4 (21%) 

*: statistically significant link, NS: statistically non-significant link. 
 

However, slightly lower average ages were found in Dakar (35 years) [5], Tu-
nis (38 years) [20], and Ivory Coast (36.5 years) [12]. This difference can be ex-
plained in our cohort, because of the therapeutic choice that has often been 
proposed in the elderly, menopausal. 

Sex: 
The female predominance in our study at 80% was also reported by: Ben Sel-

lem D et al., Tunis [15] (80%), Alaya W et al. [8], Mahdia [9] (80%), DohoHiro 
BG et al. in Bamako, [12] (83%), Mbodj M et al., Rabat [10] (79%).  

The strong female predominance is widely reported in the literature with even 
higher proportions, especially with Ndour O et al. [5] (98%); Diagne N et al. 
[21], and Joubij M et al. [22] (88%). In Switzerland, Jacques P [23] reported that 
it is more common in women than in men with a ratio of about 5 - 10/1. 

Graves’ disease is thus a woman’s condition whose distribution is independent 
of race and geographical location. 

Family history of goiter: 
The family goiter found in 24% of cases in our series is similar to the result 

reported by Ndour O et al. [5] and Samya TOURARI [19], with respectively 25% 
and 23% of cases. A genetic predisposition to Graves’ disease is reported in the 
literature. A lower rate of around 17% was found in 2017 by Oum-Kheltoum [2] 
in Fez.  
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The psycho-affective context: 
Generally, Graves’ disease appears after an emotional episode and/or psy-

cho-affective shock. In our study, 64% of patients or 16 patients had a psy-
cho-affective context at the beginning of the disease that could be an irritative 
thorn or a triggering factor. 

Lower values were found by Ndour O [5] and Oum-Kheltoum [2] with re-
spectively 15% and 8%. 

Indeed, Graves’ disease is considered an autoimmune condition that occurs 
secondarily to an irritative spine on a genetically predisposed terrain. 

Paraclinical aspects before iratherapy: 
- Thyroid hormones and thyroid function 

Seventy-two percent (72%) of our patients were in biological but clinically 
stable hyperthyroidism compared to 28% in euthyroidism. Joubij M et al. [22] 
found in their study in Rabat, 87% of patients in euthyroidism; 6.7% in hyper-
thyroidism and 6.3% in hypothyroidism. On the other hand, Mbodj M et al. [10] 
found in their series opposite results: a percentage of 75.96% of patients had eu-
thyroidism; 11.62% had hypothyroidism and 12.42% of patients had hyperthy-
roidism. 

This discrepancy could be explained by the fact that most of our patients were 
in relapse. 
- The determination of anti-TSH receptor antibodies (TRAK) 

In this study, antibody testing was not performed systematically. Anti-RTSH 
antibodies had been performed in 8 patients or 32% and were 100% positive. 
This positivity was found one hundred percent by Diagne N et al. [21] but also 
by Oum-Khaltoum B [2]. 

The non-systematic demand for antibodies could be explained initially by the 
high frequency of exophthalmos, which is a specific sign of Graves’ disease, but 
also because of the economic context that limited the demand for these expen-
sive immunological tests in our study. 
- Thyroid ultrasound 

In our series, 20 out of 25 patients had benefited from thyroid echography 
with homogeneous hypervascular goiter patients in 80% of cases, heterogeneous 
goiter in 15% and hypervascular nodular goiter in 5% of cases. Samya TOURARI 
[19], in his series of 16 cases had reported 25% vascular goiter, 18.75 nodular 
goiter, 31.25% goiter without precision, 12.5% appearance thyroiditis. 

Doppler ultrasound of the thyroid gland is not essential and is very opera-
tion-dependent. However, it is a non-invasive, inexpensive examination that can 
quickly provide information on etiology and prognosis. In Graves’ disease, the 
thyroid parenchyma is globally hypo-echogenic and heterogeneous and hyper-
vascular (“infernal thyroid”). The Doppler is useful for the demonstration of the 
global hyper-vascularization of the parenchyma, and the calculation of velocities 
in the inferior thyroid artery.  

Later these data will have a predictive value since the presence of hy-
per-vascularization testifies to the persistence of a thyrostimulating process 
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while its disappearance is in favor of its cure [23]. 
In our study, the mean volume of 39.6 cm3 thyroid measured on ultrasound 

and extremes of 21 to 66 cm3 was consistent with the realization of iratherapy. 
Indeed, a thyroid mass greater than 80 grams is a relative contraindication of 
iodotherapy [24]. 
- Thyroid scintigraphy 

Three patients (12%) had undergone a thyroid scintigraphy that showed ho-
mogeneous and diffuse hyperfixation consistent with Graves’ disease. 

In the study of Samya TOURARI [19], there were 4 patients (23%) with 3 pa-
tients who presented an intense and homogeneous fixation goiter and regular 
contours and one patient with a discrete asymmetrical fixation goiter (left me-
dio-lobar warm zone).  

Thyroid scintigraphy (iodine-123 or, failing that, technetium) is not essential 
in typical forms of Graves’ disease (diffuse blowing goiter, typical Basedowian 
orbitopathy). It would reveal a diffuse and homogeneous hyperfixation of the 
isotope within the thyroid parenchyma. However, it remains the most useful 
examination to determine the mechanism of hyperthyroidism of difficult diag-
nosis. It is also essential before a possible radio-isotopic treatment [25].  

Therapeutic aspects: 
- Synthetic antithyroid drugs (SAT) 

In our study, all patients received SAT as initial treatment. Indeed SAT in the 
first choice is widely shared in the literature especially in Africa and Europe with 
the studies of Bouziane T et al. [26] in Fez, Diagne N et al. [21] in Dakar, El 
Mokhtari M et al. [14] in Guadeloupe 2015, Samya TOURARI in Marrakeche 
and Morax M et al. [27] in Paris. 
- Iratherapy 
 Indications of iratherapy in the management of Graves’ disease 

Initially proposed in elderly, inoperable, or refusing surgery, it currently 
represents a possible alternative to surgery, in goiters not suspected of malig-
nancy. No study has been able to demonstrate, despite the hindsight of more 
than 30 years in some studies, the existence of genetic effects or increased risk of 
extra-thyroid cancers in patients treated with iratherapy. Its prescription is no 
longer limited to the elderly but extends to younger and younger patients. 

The choice of radioactive iodine as a first- or second-line treatment in Graves’ 
disease varies from country to country or center. 

Iratherapy has been offered as a second-line treatment in all our patients, 
which is consistent with European practice [4]. In principle, treatment with 
synthetic antithyroid drugs is continued for twelve to eighteen months with an 
attempt to wean and, if possible, stop before considering radioiodine treatment 
if remission does not occur [4]. Unlike the United States where it is prescribed as 
a first-line treatment in 50% to 75% of cases except for young subjects where it 
represents only 30% of the options [10]. N. Charfi et al. [17] in Tunisia found 
that iratherapy was prescribed immediately in 76.3% of cases and second-line in 
23.7% of cases. On the other hand, W. El Ajmi et al. [16] still in Tunisia had re-
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ported 63.5% of patients initially treated with SAT. N. For N. El Yaagoubi et al. 
[18] in Morocco, iodine-131 was indicated as a 1st line in 15 patients or 14%, in 
2nd line in 91 patients or 86%. Stills in Maroc, S. El Issami et al. [28] had found 
that iratherapy has often been proposed as a second- or even third-line treat-
ment. Thus, on 25% of patients were initially treated with iodine-131, while 75% 
of patients had received iodine-131 after failure of medical treatment and/or re-
currence after surgical treatment. 

In our study, 76% of indications were patients with treatment failure mani-
fested by relapse after treatment with SAT. Bouziane T et al. [26] (Morocco) in 
2017 had recovered a rate of 70%. 

Twenty-four percent (24%) of the patients in our cohort were in remission, 
which is also close to the 31% found during the same year in Tunis by Alaya W 
et al. [29].  

In the study by I. Oueslati et al. [30], I-131 treatment was indicated as a 
first-line treatment in 71.6% of patients and as a second-line treatment in 28.4%: 
in 20% of cases after failure of synthetic antithyroid drugs (SAT), 7.6% after in-
tolerance to SAT and 0.8% of cases after subtotal thyroidectomy. 

In the study by Samya TOURARI [19] in Marrakech, there was 70.6% after 
recurrence, 23.5% after resistance to SAT and 5.9% after intolerance to SAT. 
 Taking corticosteroid therapy before iratherapy 

Sixteen patients had exophthalmos. Seven (7) patients or 44% had benefited 
from corticosteroid therapy including one case of inflammatory exophthalmos. 
There was stabilization and improvement of exophthalmos in 100% of our cases. 
The same result was obtained by Oueslati I et al. [31] and Hebaili N et al. [32].  
 The activity of radioactive iodine administered 

The choice of the activity to be administered and the modalities of its evalua-
tion were the subject of lengthy discussions. This choice depends essentially on 
the therapeutic objective and the expected effect: ablative dose treatment with 
the appearance of hypothyroidism or a lower dose treatment called antitoxic 
aimed at restoring euthyroidism. 

We opted for a high ablative dose in all our patients to reduce the risk of 
treatment failure. On had administered empirical radioactive iodine activity 
taking into account age, thyroid volume, and degree of hyperthyroidism and also 
the socioeconomic level of the patient. Thus an average dose of 15.35 mCi was 
our objective with modulation sometimes according to the aforementioned pa-
rameters. In addition to its widely proven effectiveness, the advantage of our 
choice over the choice to give an activity according to the percentage of thyroid 
fixation is threefold: reduction in the cost of care, reduction of the time to care 
and better radiation protection of staff and patient. S Fieffe et al. [33] also de-
scribed the same benefits in their study. 

Similar averages of activity werefound in Tunisian studies by Ben Sellem D et 
al. 15 mCi [15], de Hebaili N et al. [32] 15 mCi, de Bennour M et al. [34] 13.95 
mCi et I. Oueslati et al. [30] 13.86 mCi. 
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Lower means were described by El Feleh E et al. 12.34 mCi [35], N. El Yaa-
goubi [18] 11.13 mCi and N. Charfi et al, 6 mCi. The choice of low doses seems 
to be less successful compared to high doses. Indeed N. Charfi et al. [17] with an 
average dose of 6 mCi had 31% failure against 8% in our series. I. Oueslati et al. 
[30] had also reported in their study a greater effectiveness of high doses. Samya 
TOURARI [19], with an average activity of 9.7 mCi had noted 23.5% failure. 
 Incidents - Accidents 

In our series, no patient had experienced cervical inflammatory manifestation 
within 15 days of taking radioiodine, or early side effects. The same observation 
was made in the series of Hebaili N et al. [32] in Tunis, Mbodj M et al. [10] in 
Rabat, Joubij M et al. [22] in Casablanca. Boumelit A et al. [36] in Tlemcen and 
S. El Issami et al. [28] in Rabat. N. Charfi et al. [17] noted a worsening of ocular 
signs in 9.9% of patients. 
 Evaluation of thyroid function 3 months after Iratherapy 

We had about 68% remission or 52% total remission and 16% partial remis-
sion, against a persistence of frank hyperthyroidism of 32%. Our results were 
comparable to those of Aschawa H et al. [37], El Yaagoubi et al. [38] and Joubij 
M et al. [22] with remission rates of 84.4%, 66% and 65% respectively . 
 Evaluation of thyroid function 6 months after Iratherapy 

In total, after 7 months of follow-up after iratherapy, we had about 92% re-
mission or 88% total remission (64% euthyroidism and 24% hypothyroidism) 
and 4% partial remission, against 8% therapeutic failure. Our remission rate of 
88 or even 92% is very satisfactory compared to the remission rates reported in 
the literature: Ben Sellem D et al. [15] (91%), El Feleh E et al. [35] (90%), Hebaili 
N et al. [32] (92%), Joubij M et al. [22] (79%), I. Oueslati et al. [30] (59%), N. El 
Yaagoubi et al. [18] (66%), S Fieffe et al. [33] (80%) and Mbodj M et al. [10] 
(92.24%), S. El Issami et al. [28] (92%). 

In Senegal, iratherapy is less costly than surgical treatment ($309 versus $584) 
Analytical study 
In our series, we did not note a correlation of therapeutic response (remission 

and failure) with age, sex, baseline thyroid function and age of hyperthyroidism. 
For N. Charfi et al. [17], sex, age, severity of hyperthyroidism, antithyroid anti-
body (TRAK) positivity and iodine activity administered were not correlated 
with the occurrence of hypothyroidism. The shorter duration of hyperthyroid-
ism before therapy as well as the small volume of goiter were correlated with 
progression to hypothyroidism.  

However, for iodine activity we noted in our series a correlation with the ef-
fectiveness of treatment. EL Feleh E et al. [35] showed in their study that patients 
who achieved a cure received a significantly higher dose of iodine (13.81 ± 2.13 
mCi). Dejax C et al. [39] through their series specified in his study that it would 
seem that the activity of iodine 131 administered plays a role in the occurrence 
of hypothyroidism. The more iodine activity increases, the greater the likelihood 
of the occurrence of hypothyroidism. Ben Sellem D et al. [15], in their series, had 
shown that the administration of high therapeutic doses of iodine 131 led to a 
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very good efficacy from the first course with a success rate of 91%. The response 
was early, averaging 4 months. 

In our study, the cure rate was higher in younger patients. There was 100% in 
patients under 40 years of age compared to 80% in patients over 40 years of age. 
En Tunis Hebaili N et al. [40] found in 2014 that 37.4% of patients over 65 years 
of age were in remission. This difference could be explained by the small size of 
our series. 

5. Conclusions 

Management of Graves’ disease requires accurate diagnosis and appropriate 
treatment. Nevertheless, diagnosis and treatment are relatively simple. The effec-
tiveness of radioactive iodine, in particular ablative doses in the treatment of 
hyperthyroidism, is well established. As a result, the radical treatment of Graves’ 
disease should no longer be limited to surgery in our areas since iodine-131 has 
proven its effectiveness and especially since it is not as aggressive as surgery. 

Taking into account our socio-economic context, iratherapy should be a 
treatment of choice for hyperthyroidism with a good quality/price ratio, simplic-
ity of realization and excellent tolerance. As for its indication, obtaining prior 
euthyroidism through SAT is not necessarily necessary, unlike surgery. 

The iratherapy must be popularized in Senegal and in general in Africa 
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