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Introduction

Thyroid cancer is the most prevalent endocrine neoplasm, 
corresponding to 0.5% - 1.5% of  all types of  cancer. Data in 
the literature report an increase of  2.9 times in the incidence of  
papillary thyroid cancer in the United States, between 1973 and 
2002.

The American Cancer Society estimates that in 2008 were 
diagnosed over 37,000 new cases of  thyroid cancer in the United 
States, with a mortality rate around 1,600 cases [1]. In Brazil, 
according to INCA data (Instituto Nacional de Câncer - National 
Cancer Institute), it is estimated that in 2016 will be diagnosed 
more than 6,950 new cases of  thyroid cancer [2].

The papillary thyroid carcinoma and follicular carcinoma are 
grouped as well differentiated thyroid carcinomas and, together, 
account for more than 94% of  all malignant tumors of  the gland. 
The incidence of  thyroid cancer is increasing all over the world, 
mainly because of  better access to diagnostic methods (image and 
cytology) and awareness, with particular increase in detection of  
tumors smaller than 2 cm [1, 3].

There is a long-standing debate on the extension of  the 
thyroidectomy for small lesions of  well-differentiated thyroid 
carcinoma. Consensus guidelines suggest that low-risk patients 
with tumors smaller than 1 cm, unique, without suspicious cervical 
lymph nodes, may be candidates to a less extensive surgery, such 
as thyroid lobectomy. These same guidelines recommend total 
thyroidectomy for tumors larger than 1 cm in diameter or in 
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patients from high-risk group [4, 5]. 

Among the main considerations for partial thyroidectomy, the low 
level of  tumor multifocality estimated in the thyroid gland and, 
more specifically, in the contralateral lobe, is an important fact.

The prevalence of  thyroid cancer multifocality is not clear 
in the literature and varies between 18% and 87% [6-12]. The 
justification for these inaccurate rates may be related to some 
factors: It is known that a significant increase in the number of  
neoplastic foci is found when the thyroid gland is systematically 
sectioned and examined during the histological analysis, when 
compared with cases submitted only to representative sampling 
(60% vs. 37%) [13]. In addition, epidemiological factors, ethnic, 
geographical and environmental factors can also be involved and 
have been defended as characteristics associated with thyroid 
cancer multicentricity [14-17].

The multifocality can be associated with large foci (clinically 
evident) or, more often, the multiple foci of  microcarcinomas 
(tumors smaller than 1 cm). These foci can be found in a single 
thyroid lobe (unilateral disease) or in both lobes (bilateral disease)
[18, 19].

The diagnosis of  an unilateral multifocal disease of  the thyroid 
gland does not discard the presence of  contralateral cancer, which 
may occur in 13 to 71% of  cases. Although the thyroid carcinoma 
multicentricity is a relatively common situation, molecular 
pathogenesis, the prognostic relevance and the best treatment/
monitoring of  these patients are still controversial [13, 19-21].

Some studies have established a clear association between 
multifocal lesions and local recurrence, regional lymph node 
involvement and distant metastasis, justifying a more aggressive 
approach to treatment of  patients with thyroid cancer [6, 22].

For this reason, the objective of  this study was to describe and 
analyze the epidemiological and histological factors associated 
with multicentric thyroid carcinoma.

Methods

A retrospective analysis were undertaken of  all histopathological 
results of  patients who were surgically treated for cancer of  the 

thyroid, treated at Oncologic Research Center - CEPON, in 
Florianopolis, Santa Catarina - Brazil (reference State Hospital in 
cancer), from January 2013 to December 2014.
 
The variables analyzed were gender, age, histological type, tumor 
size, presence of  a capsule around the tumor, extra thyroid 
extension, vascular invasion, angiolymphatic invasion, neural 
invasion or perineural invasion, presence of  multifocality, quantity 
of  foci, location, presence of  goiter and thyroiditis associated, as 
well as presence of  lymph node metastasis.
 
The technique of  analysis of  the surgical specimen recommended 
by the Pathology Service in our Institution is the representative 
evaluation (by sampling) of  the thyroid gland, including 
more tissues to be examined as suspicious either macro or 
microscopically.

The quantitative variables were calculated with averages and 
standard deviations (SD), minimum and maximum values, and 
median values. The categorical variables were described through 
their absolute frequency (n) and relative (%). Associations between 
categorical variables were investigated by the Pearson chi-square 
test or Fisher exact test, when appropriate. The analyzes were 
performed by the Microsoft Excel and EpiInfo 6.04 app.

Results

A total of  132 histological reports for thyroid gland were 
evaluated and the diagnosis of  cancer was present in 88 specimens 
of  patients, composing the population of  our study. From this 
group, only one patient was submitted to lobectomy for treatment 
of  thyroid cancer, with agenesis or involution of  the left lobe. 
The remainder received, as minimal form of  surgical treatment 
for thyroid cancer, total thyroidectomy.

The female gender corresponded to 87.5% of  the assessed 
patients. The age of  the patients ranged from 20 to 76 years, with 
an average of  47.6 years. When grouped, most of  the patients 
were aged between 41-60 years (58%, n=52). (Table 01).

In relation to the histological types of  thyroid cancer, the papillary 
carcinoma was the most prevalent, described in 88% of  cases 
(n=77), followed by follicular carcinoma in 8% (n=7), both 
corresponding to 95.4% (n=84) of  well-differentiated thyroid 

Table 1. Demographic data for patients in the study.

% n
Gender
Female 87.5 77
Male 12.5 11

100 88
Age (years)

≤ 19 - -
20 - 40 28 24
41 - 60 58 52
≥ 61 14 12

100 88
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carcinomas, in our series (Figure 01).

Tumors smaller than 2 cm (T1) were present in 65.8% of  the 
patients (n=58), being microcarcinomas in 35.2% (n=31). Lesions 
between 2 and 4 cm (T2) corresponded to 27.3% (n=24) and 
larger than 4 cm neoplasms in 6.9% (n=6). (Table 02).

In relation to the presence of  a capsule around thyroid tumors, 
after disregarding the patients that did not present this as described 
in their reports, it was seen that in 42% of  patients (n=32) the 
lesion was encapsulated or partially encapsulated.

The evidence of  thyroid capsular invasion by cancer was present 
in 28 patients (32.5%). In two cases this information was not 
described in the reports.

Malignant neoplasms of  the thyroid gland without vascular 
invasion were present in the majority of  patients in this study 
(75%, n=48), disregarding the cases in which this data was not 
described (n=24). In relation to the invasion of  lymphatic tissue, 
it was seen that in 65% of  cases (n=54) the lesions did not have 
angiolymphatic invasion. About neural and/or perineural invasion, 
many pathological reports did not mention this fact (n=34). After 
that disregard, 92.6% of  patients had no neural invasion by the 
thyroid cancer. The majority of  thyroid tumors studied presented 
no extension to adjacent tissues (84%, n=74).

The cancer of  the thyroid gland was present in the left lobe in 
42% of  patients (n=37), followed by the right lobe in 33% (n=29), 
bilateral in 23.9% (n=21) and one in the isthmus. The histological 
diagnosis of  goiter associated with thyroid cancer was present in 
the majority of  patients (54.3%, n=44). In seven cases this data 
was not described in the pathological report.
 
After disregard the absence of  data, the association of  thyroid 
cancer  and thyroiditis was described in 26 patients (35.6%). The 
cervical lymph nodal involvement by thyroid cancer, either in the 
central or lateral compartment, was described in 20% (n=18) of  
the patients.

One in three patients evaluated in this study had more than one 
focus of  thyroid cancer (33%, n=29). The presence of  two foci 
was identified in 72.4% of  the patients (n=21) (multifocal disease).

         
After comparing the variables described with the presence of  
multifocality of  the thyroid cancer, it was observed that the 
presence of  two or more foci of  thyroid cancer was more prevalent 
in females (79.3%, n=23). Regarding 11 men with thyroid cancer 
in this study, 54.5% (n=6) presented multifocal disease. In relation 
to age, 41.6% of  patients above 61 years of  age had more than 
one focus of  malignant neoplasm in the thyroid.

Regarding to the histological type, the majority of  patients with 
more than one focus of  disease presented thyroid papillary 
carcinoma (93%, n=27). A patient with medullary carcinoma and 
another with the insular variant of  follicular carcinoma had more 
than one focus of  disease in the thyroid gland, being, in both 
situations, papillary carcinoma on the second focus. All patients 
with follicular carcinoma presented only one focus of  tumor.

In most cases of  multifocal disease (69%, n=20), the size of  
the dominant focus of  cancer was smaller than 2 cm, being 
microcarcinomas in 31.2% of  the cases (n=9).

Regarding to thyroid capsular invasion, 41% of  the cases of  
multicentricity were associated with extra thyroid extension. In 
48.2% of  the patients with extra thyroid extension there were 
more than one focus of  disease. Only 13.7% of  the patients with 
multifocal disease showed vascular invasion. 37.9% of  the cases 
of  multicentricity had angiolymphatic invasion and none showed 
neural invasion. The invasion of  adjacent tissues was present in 
24.1% of  multifocal tumors.
 
The great majority of  patients with multifocal disease had only 
two foci of  thyroid cancer (72.4%, n=21), and of  these, only one 
patient presented the second focus of  tumor greater than 1 cm 
(pT1b). The others presented microcarcinoma as second focus 
of  cancer. The presence of  contralateral tumor to the primary 
thyroid cancer was evidenced in 72.4% (n=21) of  the cases of  
multicentric disease. Therefore, the rate of  contra laterality in our 
patients was 24%.

Thyroiditis was associated to multicentric disease in 24.1% of  
cases. Only 15.2% of  the patients with multifocal disease had 
lymph node metastasis. In this study, in a statistically significant 
way, 68.9% (n=20, p=0.04) of  patients with multifocal disease 

Figure 1. Prevalence of  histological types for thyroid cancer.
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Table 2. Description of  histological findings of  thyroid cancer.

% n
Size
T1

     T1a
     T1b

35.2
30.6

31
27

T2 27.3 24
≥ T3 6.9 6

100 88
Tumor capsule

Encapsulated or    
     partially encapsulated

42 32

Non encapsulated 58 44
100 76

Thyroid capsular invasion
Yes 32.5 28
No 67.5 58

100 86
Extension to adjacent tissues

Yes 16 14
No 84 74

100 88
Multicentricity

Yes 33 29
No 67 59

100 88
Number of  foci

2 72.4 21
3 17.3 5

≥ 4 10.3 3
100 29

Location
Left lobe 42 37
Right lobe 33 29
Isthmus 1.1 1
Bilateral 23.9 21

100 88
Goiter

Yes 54.3 44
No 45.7 37

100 81
Thyroiditis

Yes 35.6 26
No 64.4 47

100 73
Lymph node metastasis

Yes 20 18
No 80 70

100 88

had no capsule delimiting the thyroid tumors.
 
Comparing the multicentricity and the presence of  goiter, it was 
evidenced a statistically significant association (p=0.01), when 
65.5% of  the patients with multifocal disease had histological 
diagnosis of  goiter (Table 03).

The analysis of  our data evidenced that the presence of  lymph 
node metastasis was associated, in a statistically significant 
way, with tumors larger than 4 cm (66.6%, n=4, p=0.007), not 
encapsulated tumors (77.7%, n=14, p=0.03), thyroid capsular 
invasion (61.1%, n=11, p=0.01) and presence of  angiolymphatic 

invasion (77.7%, n=14, p=0.03). The absence of  invasion by the 
tumor of  adjacent thyroid tissues, was associated with the absence 
of  cervical lymph node involvement (90%, n=63, p=0.001).

Discussion

The debate about the extent of  the ideal surgery for thyroid 
microcarcinomas is still ongoing. The guidelines presented by 
Haugen et al., [5] recommend the total thyroidectomy for all 
patients with tumors ≥1 cm. This recommendation is based, 
among other considerations, in the contralateral disease risk [23]. 
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Table 3. Factors associated to multicentricity in thyroid cancer.

% n  P value
Age (years)

≤ 19 - -
20 a 40 33.3 (100) 8
41 a 60 30.7 (100) 16
≥ 61 41.6 (100) 5

29 p=0.52
Histological types

Papillary carcinoma 93 27
Medullary carcinoma 3.5 1

Follicular insular carcinoma 3.5 1
100 29 p=0.08

Size
T1

     T1a
     T1b

31.2
37.8

9
11

T2 24 7
> T3 7 2

100 29 p=0.76
Tumor capsule
Encapsulated 31.1 9

Not encapsulated 68.9 20
100 29 p=0.04

Thyroid capsular invasion
Yes 41 12
No 59 17

100 29 p=0.12
Adjacent tissues invasion

Yes 24.1 7
No 75.9 22

100 29 p=0.07
Number of  foci

2 72.4 21
3 17.3 5

≥ 4 10.3 3
100 29 -

Laterality
Contralateral 72.4 21

Unilateral 27.6 8
100 29 -

Thyroiditis
Yes 24.1 7
No 75.9 22

100 29 p=0.64
Goiter

Yes 65.5 19
No 34.5 10

100 29 p=0.01
Lymph nodal metastasis

Yes 15.2 5
No 84.8 24

100 29 p=0.41
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Although studied for several decades, the incidence and the exact 
dissemination of  multifocal disease, more specifically, contralateral 
disease, are not yet well established. One of  the reasons is that 
patients submitted to lobectomy does not have information about 
the contralateral lobe. Multifocality, according to literature, can 
occur between 18 and 87% [6-12], and the rate of  contralateral 
disease estimated at around 13 to 56% [24, 25]. In a more recent 
study, Pitt et al., identified a rate of  29% for the contralateral 
disease in a cohort of  228 patients [12]. In our study, one in 
three patients (33.3%) presented more than one focus of  cancer 
in the thyroid gland. Of  these patients, the majority presented 
contralateral or bilateral disease (72.4%), being the contra laterality 
rate of  24%. Therefore, it is inferred that lobectomy could lead 
24% of  patients with thyroid cancer to inadequate treatment.

The multifocal disease was considered, for years, as the result of  the 
intra-glandular dissemination of  the primary tumor and so related 
to a more aggressive disease, with increased risk of  locoregional 
recurrence, as well as lymph node metastasis and distant metastasis 
[6-9]. The recent advances in molecular genetics allowed the 
researchers to challenge this intra-glandular spread. In recent 
years, some studies have explored the genetic origin of  multifocal 
thyroid papillary carcinoma. McCarthy et al., [26], in 2006, and 
Jovanovic et al., [27], in 2008, presented a molecular evidence for 
the same clonal origin of  multifocal papillary thyroid cancers. In 
contrast, Shattuck et al., [28], in 2005, showed that in 50% of  cases 
with multifocal disease the tumor foci were independent, most of  
them microcarcinomas. The follicular carcinoma is considered as 
a unifocal tumor that spreads in the bloodstream, in opposition to 
the intra-glandular spread. In consonance with literature data, all 
patients in this study with multifocal disease had the second focus 
less than 1 cm, and only one patient presented lesions type T1b. 
In relation to the histological type, almost all patients presented 
papillary carcinoma. No patient with follicular carcinoma, in our 
study, presented multicentric disease.
 
As virtually all patients with tumors greater than 1 cm are submitted 
to total thyroidectomy, followed or not by ablation with radioactive 
iodine, the clinical implication on the presence or absence of  
multifocal thyroid carcinoma may be less important. Although 
the multicentricity does not appear in any system of  staging for 
thyroid malignant tumors, there is an association established 
among multifocality and local or locoregional recurrence, lymph 
node metastasis and distant metastasis. Therefore, the presence 
of  multifocality classifies patients at a higher risk group, which 
implies a treatment and follow up more rigorous [22].
 
Previous studies have showed that patients with multifocal well-
differentiated thyroid carcinoma, have relatively high rates of  extra 
thyroid extension (21%), lymph node involvement (26%) and 
distant metastasis (3%) [29-31]. Our study showed an association 
of  multifocal cancer of  the thyroid with extra-thyroid extension 
in 41% of  patients and with lymph node metastasis in 15.2% of  
the cases.

According to Kawaura et al., [32], patients with multicentric 
thyroid carcinoma show some association with goiter and 
thyroiditis, although not in a statistically significant way. In our 
study, the presence of  goiter was associated to multicentric 
thyroid cancer in 65.5% of  the patients (n=19, p=0.01) and 25% 
(n=7) of  patients with multicentric disease presented thyroiditis. 

Although we found no data in the literature comparing the 
presence of  thyroid cancer multicentricity and tumor capsule, we 
found, in our study, a statistically significant association between 
tumors not encapsulated and more than one focus of  thyroid 
cancer (p=0.04).

A comprehensive analysis performed by Ito and Miyauchi [33] 
suggested that, in some cases of  low risk papillary microcarcinoma, 
incidentally identified on imaging exams, patients can only be 
observed. In addition, Bilimoria et al., in their study of  43,227 
patients submitted to total thyroidectomy and 8,946 patients 
submitted to lobectomy for differentiated thyroid carcinoma, 
found differences in the rates of  local recurrence and overall 
survival only for tumors larger than 1 cm [34]. These studies 
suggest that the presence of  multifocal papillary microcarcinomas 
not demonstrates an apparent clinical significance and therefore 
the total thyroidectomy is not indicated for all patients, based 
in multifocality. However, we believe that, as demonstrated in 
our analysis, a prevalence of  33% of  multifocal disease and, of  
these, 72% with contralateral disease, should not be ignored, and 
surgeons must discuss about the extension of  thyroidectomy with 
their patients, even in the presence of  microcarcinomas. 

In addition, patients with papillary microcarcinoma and multifocal 
lesions have a relative indication for ablation with radioactive 
iodine, better performed after a total thyroidectomy. The benefits 
of  postoperative radioactive iodine include better monitoring and 
is associated with the reduction of  local recurrence and mortality 
[35].

In the last decade, the guidelines for the histological analysis of  
thyroid gland by pathologists recommended that the sections of  
the gland should be representative only [36]. In our institution, 
the pathologists follow this recommendation, emphasizing 
more suspicious areas, either at macro or microscopy during the 
specimens processing.

According to data from the literature, patients with thyroid 
multicentric microcarcinoma have a higher rate of  recurrence and 
metastasis (lymph nodal and distant) in comparison with unifocal 
disease. Therefore, these patients should be treated as a high risk 
group [37].

The retrospective analysis and transverse design for the 
pathological reports were one of  the limitations of  our study. 
The fact that the majority of  the cases of  multifocal malignant 
thyroid disease was diagnosed only in reports of  histology (rarely 
in the preoperative exams) also characterizes a limiting factor for 
comparative prospective studies. Possibly, studies with prospective 
view, analyzing recurrence and overall survival rates for patients 
diagnosed with multifocal disease of  the thyroid gland, may have 
greater importance in the evaluation of  these patients, although 
difficult to carry out, due to the somehow good evolution of  well-
differentiated thyroid carcinomas.

Conclusion

We evidenced, in our study, that presence of  two or more foci 
of  thyroid cancer were identified in 33% of  patients, being more 
prevalent in females (79.3%, n=23). Of  the 11 men with thyroid 
cancer, 54.5% (n=6) presented multifocal disease. The rate of  
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contra laterality in our study was 24%. In a statistically significant 
way, 68.9% (n=20, p=0.04) of  patients with multifocal disease 
had no capsule delimiting the thyroid tumors and 65.5% (n=19, 
p=0.01) of  patients with multicentric disease had goiter associated 
with thyroid cancer.
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