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ABSTRACT 
 

 

Background 

Differentiated thyroid cancers (DTC) are abnormal tissues 

growing around the thyroid gland manifesting in various 

forms, they vary according to geographic locations and life 

style. Knowledge of different types of DTC is important in 

order to implement cost effective treatment strategies.  

 

Aims 

This study was aimed at establishing the types of thyroid 

cancers among DTC patients managed with radioiodine 

post-surgery in the Department of Nuclear Medicine at Dr 

George Mukhari Academic Hospital (DGMAH) in South 

Africa.  

 

Methods 

A retrospective five year (2007–2013) review of patient files 

managed post-surgery in the Nuclear Medicine Department 

for various thyroid diseases. A total of 51 patient files were 

examined. Males and females who received at least a single 

treatment dose of radioiodine (I-131) qualified for the study 

thus excluding 26 patients treated for grave’s disease and 9 

DTC patients who did not receive a dose of radioiodine. A 

pie chart was used for categorical variables of the subtypes 

of carcinomas. 

 

Results 

The follicular carcinoma was the leading malignancy: 8 /16; 

(50 per cent); followed by the papillary carcinomas 

amounting to 6/16; (37.5 per cent); only one patient was 

managed for the Hurtle cell carcinoma; 1/16 (6.25 per cent) 

and also one patient for poorly differentiated follicular 

carcinoma, 1/16; (6.25 per cent).  

 

Conclusion 

Follicular carcinoma was found to be the most common 

type of DTC managed at DGMAH followed by papillary 

carcinoma. However, the Hurtle cell carcinoma and the 

poorly differentiated follicular carcinomas were found to be 

rare.  
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What this study adds:  

1. What is known about this subject? 

Papillary carcinoma is the most common type of DTC 

followed by follicular carcinoma. The poorly differentiated 

and the Hurthle cell carcinomas are rare types of 

carcinomas. 

 

2. What new information is offered in this study? 

In South Africa the most common type of DTC is follicular 

followed by papillary, other subtypes are rare. The types of 

DTC cancers depend on the region of study thus 

environmental and dietary factors influence the prevalence 

of a particular type of DTC.  
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3. What are the implications for research, policy, or 

practice? 

There is need to investigate the levels of iodine in the diets 

of people in the regions serviced by DGMAH since, literature 

associates the occurrence of follicular carcinoma to iodine 

deficiency, most likely iodine should be supplemented in 

the diet of this populate.  

 

Background 

The most common endocrine malignancies are the 

differentiated thyroid carcinomas (DTC),
1,2

 accounting to 1 

per cent of all of all malignancies and almost 0.5 per cent of 

all cancer related deaths.
3,4

 However, DTC has good 

prognosis,
1,4,5 

depending on whether is adequately 

administered.
5 

  

The subtypes of differentiated thyroid cancers include the 

papillary,
6,7

 follicular,
6-8

 anaplastic,
8
 the Hurthle cell, the 

poorly differentiated insular carcinomas,
9
 and the medullary 

carcinoma.
4
 The papillary and the follicular carcinomas are 

the most prevalent amounting to over 70 per cent of all 

thyroid cancers.
8
 The papillary cancer metastasis to the 

cervical lymph node resulting in high recurrence rates. 

However, that does not translate to high mortality.
3,8

 The 

follicular carcinomas account to about 9 per cent of all 

cancers.
4
 Females are more affected by papillary cancer 

than males.
3,4,5

 The peak incidence of papillary cancer is 30–

40 years compared to a peak of 35–45 years for the 

follicular carcinoma.
3
  

 

It has since been established that the prognosis of papillary 

carcinoma is better than follicular carcinoma.
 
However, in 

cases where the papillary carcinoma is associated with tall 

cells and columnar cells, poor prognosis has been 

documented. Furthermore, poor prognosis of papillary 

carcinoma has also been linked to the degree of cellular and 

vascular invasion. On the other hand poor prognosis of 

follicular carcinoma has been associated with ‘widely 

invasive and vascular invasion features.
 10 

 

The anaplastic thyroid carcinoma has been reported to have 

fatal outcomes,
4
 however, it is the least common type.

8
 The 

Hurthle cell carcinoma is a rare subtype which has been 

found to be more aggressive compared to follicular thyroid 

carcinoma and has the worst prognosis.
11 

The poorly 

differentiated follicular carcinoma is also rare.
 12

 

 

The risk factors are not well understood. However, the 

general risks factors for developing thyroid carcinomas have 

been cited as being female, being older, having at one point 

undergone radiation therapy for head and neck tumours.
9
 

Exposure to radiation has also been cited as a risk factor of 

increased incidences of thyroid cancer in addition to nuclear 

fallout incidences. A typical example being the Chernobyl 

accident which resulted in increased thyroid cancers among 

children.
13

 

 

The prognostic factors of DTC include old age, histological 

type and family history.
8
 The histological and environmental 

factors also play a major role.
12

 The follicular carcinoma 

predominates in regions characterised by iodine deficiency 

whereas the papillary carcinoma pre-dominates among 

populations where iodine is replete.
12,14

 

 

Baltaci et al.,
14

 reported on a study by Kucharzews-ki et al., 

who established that tissues of thyroid cancer patients had 

low levels of zinc. The latter is a tracer element which is 

needed for optimal activity thyroid hormones as well many 

other hormones. Wade and King,
15

 reported that the 

activity of the enzyme 1.5’-deiodinase is dependent of the 

optimal levels of zinc in the serum. The enzyme is 

responsible for conversion of thyroxine (T4) into 

triiodothyronine (T3). Zinc is therefore a micro food linked 

with thyroid hormones.
15

 

 

The first line of treatment is surgery for all DTC,
1,4,6,16

 

followed by radioiodine ablation. However, in Japan, 

radioiodine ablation is only recommended for high risk 

cases.
17

 However, the extent of surgery excision remains 

controversial.
6
 The thyroid disorders vary according to 

geographic locations. Knowledge of the types of DTC is 

important in order to implement cost effective and effective 

treatment strategies. This study therefore seeks to establish 

the different types of thyroid cancers among DTC patients 

managed at DGMAH. 

 

Methods 
A retrospective five year (2007–2013) review of patients 

managed post-surgery in the Nuclear Medicine Department 

for various thyroid diseases. A total of 51 patient files were 

examined. Males and females who received at least a single 

treatment dose of radioiodine qualified for the study thus 

excluding 26 patients treated for grave’s disease and 9 DTC 

patients who did not receive a dose of radioiodine. Sixteen 

DTC patients who suffered from papillary, follicular, poorly 

insular differentiated follicular and the Hurtle cell 

carcinomas were selected for this study.  

 

Pie charts were used to depict categorical variables of the 

types of carcinomas. The study was approved by the 

Medunsa Research and Ethics Committees in compliance 

with the Helsinki Declaration. The clearance number issued 
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was MREC/M/68/2014. Codes were assigned to each 

patient data in order to maintain confidentiality. 

 

Results 
Of the 51 patient files reviewed, only 16 matched the 

selection criteria (DTC patients who received at least one 

dose of radioiodine. The range of DTC patients was from 

39–69 years. The male to female ratio was 1:7.  

 

Figure 1 shows the histological pattern of DTC types of 

carcinomas. Follicular carcinoma was found to be the most 

common of type DTC (8 patients) followed by papillary (6 

patients). The Hurthle cell and poorly differentiated 

carcinomas were the least frequent, (1 patient each). All the 

patients were indigenous South Africans from provinces 

surrounding DGMAH, formerly Ga-Rankwa Hospital. This 

hospital services mainly indigenous South Africans owing to 

the apartheid legacy. The male to female ratio of the DTC 

patients was found to be 1:7.  

 

Discussion 
In this study, the types of DTC managed over 5 years in the 

Department of Nuclear Medicine at DGMAH are presented. 

A predominance of female patients was observed for all the 

types of DTC patients. Of the 16 DTC patients 14/16 (87.5 

per cent) were females compared to 2/16 (12.5 per cent) 

males. The male to female ratio was found to be 1:7. 

Previously studies also established a similar pattern.
4,6,18

 

 

Among the types of DTC malignancies managed at DGMAH 

between 2007 and 2013, the follicular carcinoma was the 

most common type accounting to 8/16; (50 per cent). These 

findings are in agreement with other findings from similar 

geographical conditions.
19-21 

A study by Decker,
19

 in 1974 

established that follicular carcinoma was prevalent in 

Johannesburg. Another study years later (2001) by 

Malaudzhi et al.,
18 

also concluded that the follicular type of 

DTC was the most common type among indigenous South 

Africans treated at Durban King George VIII hospital. This 

pattern was seen among DGMAH patients who were also 

predominantly from the indigenous South African 

population, hence the opinion that among indigenous South 

African populate, follicular carcinoma predominates. 

Mulaudzhi et al.,
18

 also established that follicular carcinoma 

was more prevalent among the indigenous South Africans 

compared to the Indian populate in South Africa. The latter 

were found to be more susceptible to papillary carcinoma. 

The differences between the two groups may be attributed 

to diet and lifestyle.
 20

 

 

 A study by Kalk et al.,
20 

of DTC patients among indigenous 

South Africans also established the that follicular carcinoma 

was the most common type. It is therefore not a 

coincidence that follicular carcinoma was found to be the 

most common among the DTC patients managed at DGMAH 

who were also of indigenous origin.  

 

The morphology of thyroid cancers in any given population 

is influenced by the nutritional iodine status.
22

 Malak et 

al.,
23 

established that in South Africa there is iodine dietary 

deficiency among indigenous people. This should explain 

the why follicular carcinomas was found to be the most 

common type among DTC patients managed at DGMAH 

who are predominantly from the indigenous groupings. 

Studies by Mulaudzhi et al.,
18

 and Kalk et al.,
20

 also 

established that follicular carcinomas predominate among 

indigenous populations where iodine is deficient whereas 

the papillary carcinomas are associated with iodine-replete 

populations.  

 

In contrast to findings of this study, other studies in 

different regions that established papillary carcinomas are 

the most prevalent type of DTC,
3-6,8 

we found it to be the 

second most common type of malignancy amounting to 

6/16; (37.5 per cent). These finding were contrary to other 

studies that established papillary carcinoma to be the most 

prevalent type of carcinoma. These differences can be 

explained from findings by Ilias et al.,
12

 that confirmed that 

environmental factors play a significant role in the 

pathogenesis and histology of DTC. The predominance of 

follicular carcinomas among indigenous South Africans is 

therefore most likely due to iodine deficiency in their diet. 

All DTC patients in this study were from Limpopo province. 

Limpopo province is far from the sea and the iodine among 

the population is presumably low hence the justification of 

follicular carcinoma being the most common type. An 

investigation of iodine in the diet of these people could be 

of significant importance to the planners.  

 

The study further established that one patient, 1/16 (6.25 

per cent) was managed for the Hurtle cell thyroid carcinoma 

(HCTC) from 2007–2013, a confirmation that this 

malignancy was indeed rare. Previously studies also 

established similar findings.
11,23-26

 The World Health 

Organization (WHO) viewed HCTC as an oxyphilic variant of 

the follicular thyroid carcinoma.
25 

However, Ganly et al.,
24

 in 

2013 after performing gemonic dissection of the HCTC 

tumour revealed that this malignancy is unique from both 

the papillary and the follicular carcinomas.  
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The patient diagnosed with HCTC in this study was an 

elderly female aged 69 years. This finding concurs with a 

previous study by Petric et al.,
11

 who found that in addition 

to being rare, the HCTC affects mainly adult females. Among 

the 108 HCTC patients treated in their institute from 1971–

2011, 82 were females while in this study of the 14 female 

DTC patients managed from 2007–2013 at DGMAH, only 

one of them was diagnosed with HCTC. These findings 

testify that Hurthle cell carcinoma is a rare malignancy 

prevalent among female elderly patients, as previously 

found in literature.
11,24,26,27 

Lastly, the study also established 

the presence of the poorly insular differentiated thyroid 

carcinoma (PDTC) to be uncommon, only one female 

patient, 1/16 (6.25 per cent) was diagnosed with this type of 

carcinoma. Cherkaoui et al.,
27

 also found PDTC to be an 

uncommon malignancy among the DTC patients. In this 

study, the PDTC patient was found to be a female aged 48 

years. A study Cherkaoui et al.,
27

 also established that the 

disease in addition to being rare was also prevalent among 

the elderly women, the mean age at presentation was 

established to be 50 years. 

 

Conclusion 
Follicular carcinoma was found to be the most common 

type of DTC managed at DGMAH followed by papillary 

carcinoma. The third spot were occupied by the Hurthle cell 

and the poorly differentiated carcinomas (one patient for 

each), rare malignancies common among the female elderly 

patients. 
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Figure 1: Types of DTC malignancies diagnosed among patients managed from 2007–2013 in the DNM at DGMAH 

 

 


