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In the year 1989, the single PTC observed ac-
counted for 1.1% of the 87 FNAC, while the 22 and 
26 cases of years 2004 and 2006 accounted for 2.8% of 
781 and 2.6% of 982 FNAC, respectively. In particular, 
in the years 2001-2007 the average increase over year 
2000 was 2.1-fold, in contrast to the simultaneous 
average of 0.6-fold and 0.5-fold decrease for AG and 
FL, respectively. These opposite directions of changes 
of PTC vs AG and FL underscore that PTC follows 
different pathways of oncogenic transformation of 
the thyroid follicular cell leading to thyroid neoplasia.

As summarized in Table 4, a total of 16 studies 
(17 with ours) have evaluated the local epidemiology 
of thyroid cancer/PTC based on FNAC.5-20 Of these, 
only ours and another three5,6,13 have cohorts greater 
than 10,000, whereas nine have cohorts smaller than 
1,000.7,8,10,11,15,17-20 Moreover, only 7/16 studies including 
ours6-8,10,12,13 spanned a period longer than 10 years, but 
only 2/166,13 and ours reported year-to-year changes. 
Finally, among the largest studies,5,6,13 only ours covers 
the years after 2004.

One limitation of FNAC studies with long case 
series spanning a lengthy period is the changes in 
the diagnosis of thyroid nodules and their clinical 
management over time, which are highly dependent 
upon several variables such as: diagnostic criteria, 
terminology, management guidelines, adequacy of 
the sample and also the physical characteristics of 
the biopsied thyroid lesion and operator experience 
(i.e. the individual performing the biopsy and inter-
preting the cytomorphology). In our study, the same 
cytopathology team assessed all FNAB samples and 
employed the same technique for the collection and 
preparation of samples, thus neutralizing or reduc-
ing not only inter-observer variability but also the 
abovementioned limiting variables.25

When these largest studies are considered,5,6,13 
our rate of malignancy of 2.3% (Table 4, footnote) 
matches the 2.4% rate of the other Italian cohort,5 
is similar to the 3.4% of the Taiwanese cohort13 but 
is somewhat lower than the 5.6% of the Dutch co-
hort6. Two-digit rates are almost invariably reported 
in cohorts smaller than 1,000 cases (Table 4), with 
the remarkable exception of the 2.3% rate observed 
in Greece,8 a Southern European country like Italy.

CLT was the only lesion that showed the highest 

cannot be accounted for by the increased number 
of FNACs performed over the same 23-year period, 
the latter increase likely reflecting changes in health 
care level of access as well as public awareness of 
the importance of endocrine/thyroid ‘check-up’ and 
thyroid diseases. The discrepancy is evident in the 
new millennium (2001-2010), when PTC increased 
by an average of 3.4-fold over year 2000 but FNAC 
increased by an average of 1.6-fold.

Table 2. Pearson’s correlation coefficient of the rate of the indicated 
cytological diagnoses in 11,389 thyroid nodules from 11,389 persons 
with the year of diagnosis during the period 1988-2010

% of total FNAC

Colloid goiter (CG),  
n=9,136

r
95% CI
P

0.785
0.760 to 1.608
<0.001

Adenomatous goiter (AG),  
n=743

r
95% CI
P

-0.78
-1.187 to -0.553
<0.001

Follicular lesions (FL),  
n=301

r
95% CI
P

-0.783
-0.470 to -0.221
<0.001

Hürthle cell tumors (HCT),  
n=32

r
95% CI
P

-0.043
-0.025 to 0.020
0.844

Papillary thyroid cancer (PTC),  
n=200

r
95% CI
P

0.396
-0.003 to 0.1
0.062a

Anaplastic thyroid cancer 
(ATC), n=19

r
95% CI
P

- 0.678
-0.077 to -0.026
<0.001

Medullary thyroid cancer 
(MTC), n=12

r
95% CI
P

-0.373
-0.036 to 0.002
0.080

Suspicious for malignancy,  
n=43

r
95% CI
P

-0.282
-0.086 to 0.018
0.193

Others (chronic lymphocytic 
thyroiditis, CLT), n=700

r
95% CI
P

0.924
0.299 to 0.437
<0.001

Others (malignant lesions), 
n=27

r
95% CI
P

-0.585
-0.125 to -0.029
0.003

a Due to the two peaks of PTC in 1991 and 1994 (3.0% and 
3.1% of total FNAC), correlation did not reach statistical 
significance. This was reached (r= 0.579, P= 0.024) consider-
ing years 1996 through 2010. Statistically significant P values 
are typed bold and, if borderline significant (P 0.10 to 0.05), 
they are also typed in italics.




