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Table 3. Demographics of the 200 cases of papillary thyroid cancer (PTC) diagnosed by fine-needle aspiration cytology in 11,389 persons 
during the years 1988-2010 and 5-year-classes thereof (except the last three years)

1988-2010 1988-1992 1993-1997 1998-2002 2003-2007 2008-2010

Total FNAC (females, males) 11,389
(9,341, 2,048)

510
(426, 84)

1,076
(915, 161)

2,494
(2,097, 397)

4,440
(3,627, 813)

2,869
(2,276, 593)c

Number of PTC (PTC – per time 
period- as % of Total No. of PTC)

200
(100%)

7
(3.5%)

13
(6.5%)

32
(16%)

92
(46%)

56 (93)c

(28%)
 

F: M ratio in PTC 3.8:1 7:0 5.5:1 4.3:1 4.7:1 2.1:1
(2.0:1)c

No. of PTC, m ± SD per year (all) 8.7 ± 8.1 1.4 ± 1.1 2.6 ± 2.1 6.4 ± 2.9 18.4 ± 5.5 18.7 ± 1.5 (18)c

% PTC in females as % total FNAC 
in femalesa

1.69% 1.64% 1.20% 1.24% 2.09% 1.67%

% PTC in males as % of total FNAC 
in malesb

2.05% 0 1.24% 1.51% 1.97% 3.04%

PTC as % of all PTC 100 % [n=200] 3.5% 6.5% 16% 46% 28% (31.2%)c

PTC, age (years) of all patients 42.4 ± 15.1 41.1 ± 14.3 47.3 ± 17.2 41.7 ± 14.5 41.8 ± 15.0 42.8 ± 15.6

PTC, age (years) of female patients 42.9 ± 14.9 41.1 ± 14.3 47.7 ± 18.7 42.5 ± 13.9 42.6 ± 14.8 42.6 ± 15.1

PTC, age (years) of male patients 40.8 ± 16.2 N/A 45.0 ± 8.5 38.5 ± 18.2 38.5 ± 16.0 43.1 ± 17.1
aPearson’s correlation coefficient of the four percentages over time was not statistically significant (r= 0.427, P= 0.473).
bPearson’s correlation coefficient of the four percentages over time was trendwise significant (r= 0.962, P<0.001).
cIn parenthesis, projection over the 5-year period 2008-2012, if trend persists.

Figure 2. Prevalence of PTC as percentage of all adequate 
FNACs performed in each year. Prevalence does not change 
if expressed as % of nodules because the number of patients 
and number of nodules coincide. The steepest increase was be-
tween the years 2000 and 2004 (from n= 5 to n= 22, +4.4-fold, 
r= 0.933, 95% CI 0.28 to 0.99, P= 0.020; from 0.93% to 2.82%, 
+3.0-fold, r= 0.903, 95% CI 0.10 to 0.99, P= 0.035).

between the two curves (Figure 3), and because both 
CLT and PTC displayed a similar decrease of F:M 
ratio over the years (this study and Ref. 27), there 
are grounds to believe that environmental changes 
may have favored both thyroid autoimmune disease 
and PTC-oriented thyroid oncogenesis. However, 
thyroid autoimmunity responded to such environmen-
tal changes more quickly than thyroid oncogenesis, 
thus explaining why the increased frequency of CLT 
preceded the increased frequency of PTC.

An association has been controversially suggested 
between CLT and PTC. Fiore et al29 showed that 
the frequency of PTC in nodular-CLT patients was 
significantly higher compared with patients with non-
CLT nodular goiter and was strongly correlated with 
TSH levels. These authors29 hypothesized that higher 
TSH levels increase the probability that mutated 
oncogenes30 may cause clinically detectable cancer. 
Moreover, rearrangements of RET oncogene (RET/
PTC), which are frequently detected in PTC, may 
also be found in the thyroids of patients affected by 
CLT, with no histopathological evidence of PTC.31

There are numerous environmental factors that 

fold increase of percentage change from 1988 to 2010 
based on total FNAC. These data agree with a num-
ber of studies reported in the literature, particularly 
with the studies methodologically closer to ours.26-28 
Because the annual increase of CLT preceded the 
annual increase of PTC with an overall parallelism 




