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Corresponding Author ABSTRACT

Nagihan Bestepe Aim: The incidence of differentiated thyroid cancer (DTC) has been increasing rapidly in recent years.
E-mail Patient age at diagnosis is a good prognostic factor for thyroid cancer. DTC is the only malignancy that
nagihanbestepe@gmail.com includes age as part of its staging system. The current 8th edition American Joint Committee on Cancer

(AJCC) staging system uses age 55 as a cut-off point for risk stratification. In this study, we aimed to
compare the clinicopathological features of DTC in patients <565 and =55 years old in our series.

Material and Methods: In total, 920 patients with DTC were retrospectively reviewed. Thyroid
functions, ultrasonographic features of malignant nodules, cytological and histopathological findings,
and recurrence and persistence rates were compared in patients <565 and = 55 years old.

Results: There were 605 (65.76%) patients <55 years old and 315 (34.24%) patients =55 years old. Of
all cancer types, 95.79% in <55 years old patients and 94.46% in =55 years old were papillary thyroid

Received cancer (PTC) (p = 0.269). The mean tumor diameter was 10.53+10.72 mm in patients <55 years old
10.11.2022 and 12.65+12.72 mm in patients >55 years old (p=0.009). Extrathyroidal extension (ETE) was detected
Revision in 8.42% of <55 years old patients and 12.79% of patients =55 years old (p=0.011). Capsular invasion
19.11.2022 was detected in 19.11% of <55 years old patients and 23.24% of patients =55 years old (p=0.032). The
Accepted ratg of chronic lymphocytic thyr.oiditi.s in the <55 years Qld patients was higher thap in 'the =55 years qld
24112022 patients (p<0.001). Lymphatic invasion, vascular invasion, lymph node metastasis, distant metastasis,

persistence, and recurrence rates were similar.

Conclusion: DTC in patients =55 years old is associated with larger tumors, higher risk of ETE, and
higher risk of capsular invasion compared to patients <55 years old.
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Amag: Diferansiye tiroid kanseri (DTK) insidansi son yillarda hizla artmaktadir. Tani anindaki hasta

This work s icensod by yasl, tiroid kanseri sagkalimi igin iyi bir prognostik faktérdiir. DTC, evreleme sisteminin bir pargasi olarak
“Creative Commons Attribution- yas! igeren tek malignitedir. Mevcut 8. Baski Amerikan Ortak Kanser Komitesi (AJCC) evreleme sistemi,

NonCommercial-4.0 International (CC)”.
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Comparison of Clinicopathological Features in Differentiated Thyroid Carcinomas at 55 Age Cut-Off Point

risk siniflandirmasi igin bir kesim noktasi olarak 55 yasi kullanmaktadir. Bu ¢alismada, serimizdeki <55 ve =55 yas hastalarda DTK’nin
klinikopatolojik ¢zelliklerini karsilastirmay amagladik.

Gerec ve Yontemler: Toplamda DTK tanili 920 hasta retrospektif olarak incelendi. <55 ve =55 yas hastalarda tiroid fonksiyonlari, malign
nodillerin ultrasonografik ézellikleri, sitolojik ve histopatolojik bulgular, niiks ve persistans oranlari karsilastirildi.

Bulgular: Calismamizda <55 yas grubunda 605 (%65,76) hasta ve =55 yas grubunda 315 (%34,24) hasta vardi. Tim kanser turlerinin <55
yas hastalarda %95,79’u ve =55 yas hastalarda %94,46’si papiller tiroid kanseri (PTK) idi (p=0,269). Ortalama timor ¢api <55 yas hastalarda
10,53+10,72 mm ve >55 yas hastalarda 12,65+12,72 mm idi (p=0,009). <55 yas hastalarin %8,42’sinde ve =55 yas hastalarin %12,79’unda
ekstratiroidal yayim (ETY) saptandi (p=0,011). <55 yas hastalarin %19,11’inde ve =55 yas hastalarin %23,24’Unde kapsdller invazyon
saptandi (p=0,032). <55 yas hastalarda kronik lenfositik tiroidit orani =55 yas hastalara gére daha yuksekti (p<0,001). Lenfatik invazyon,
vaskuler invazyon, lenf nodu metastazi, uzak metastaz, persistans ve rekirens oranlari benzerdi.

Sonug: 55 yas ve Ulzerindeki hastalarda DTK, 55 yasin altindaki hastalara kiyasla daha biyuk timérler, daha yiiksek ETY riski ve daha

ylksek kapstuler invazyon riski ile iligkilidir.

Anahtar Sozciikler: Diferansiye tiroid karsinomu, Klinikopatolojik 6zellikler, Yas

INTRODUCTION

There is an ongoing increase in the incidence of differentiat-
ed thyroid cancer (DTC) in recent years (1). DTC accounts
for more than 95% of all thyroid cancers and includes pap-
illary (PTC) and follicular (FTC) histopathological subtypes.
Patient age at diagnosis is a good prognostic factor for
thyroid cancer and has long been associated with survival.
Although the association between advanced age and poor
survival is common for many types of cancer, DTC is the
only human malignancy to include age as part of its stag-
ing system. The biology of DTC is highly dependent on age
and younger patients outperform older patients in terms of
survival (2). It has been reported that there is no specific
age limit that predicts prognosis and that the relationship
between advancing age and worse outcomes is continu-
ous (3,4). However, most thyroid cancer staging systems
include patient age as a binary variable (5,6). Patient age
is used as part of current DTC risk stratification algorithms,
such as the American Joint Committee on Cancer (AJCC)
staging system and the MACIS (metastases, age, com-
pleteness of resection, invasion, and size) score (5,7).

Given the results of previous studies investigating the rela-
tionship between patient age and disease-specific survival,
data on the use of age threshold in DTC staging are con-
flicting. In the AJCC thyroid cancer staging system, a patient
age of 45 years was used as the cut-off point from 1983
to 2018. However, with the recognition of the overall good
prognosis of DTC, the eighth edition of the AJCC staging
system entered clinical practice on January 1, 2018, to pro-
vide more appropriate risk stratification. Compared with the
seventh edition, age, tumor size and extrathyroidal exten-
sion were revised. In the eighth edition of AJCC thyroid can-
cer staging, the threshold for age was increased from 45 to
55 (5).

It has long been known that DTC has a poor prognosis
in older people. In previous studies, it was reported that
more aggressive pathological features were observed more

frequently in elderly patients and their cancers were less
frequently completely resectable (8). Clinical experience
reveals that younger patients have better remission rates
and disease-specific survival than older ones, even if they
are initially classified at high risk of recurrence.

In this study, we aimed to compare the clinical and patho-
logical features of DTC patients <565 and =55 years old,
based on the current AJCC staging system.

MATERIAL and METHODS

The medical records of the patients who were operated
in Ankara Yildirrm Beyazit University Faculty of Medicine,
Ataturk Training and Research Hospital between December
2006 and September 2014 and diagnosed with DTC histo-
pathologically were reviewed retrospectively. Patients with
a previous history of thyroidectomy and radiotherapy to the
head and neck region, incomplete clinical or histopatholog-
ical data, and secondary malignancy were excluded from
the study. Local ethics committee approval was obtained
in accordance with the ethical standards of the Declaration
of Helsinki.

Age, gender, ultrasonographic features, cytological results,
type of surgery and final histopathological diagnosis were
obtained from medical records. Patients were divided into
two groups as <55 and =55 years old according to their age
at diagnosis of DTC, and the demographic and histopatho-
logical features of the patients were compared.

Serum thyroid stimulating hormone (TSH), free triiodothyro-
nine (fT3), free thyroxine (fT4), antithyroid peroxidase (anti-
TPO), anti-Tg antibody, and Tg measurements were made
by chemiluminescence methods (Immulite 2000, Diagnos-
tic Products Corporation, Los Angeles, CA, USA, and the
UniCel DxI 800, Beckman Coulter, CA, USA). Reference
ranges for TSH, fT3, fT4, Tg were 0.4-4.0 pylU/mL, 1.57-
4.71 pg/mL, 0.61-1.12 ng/dL, and 0-78 ng/mL, respectively.
Anti-TPO higher than 10 U/mLand anti-Tg higher than 30
U/mL were interpreted as positive. Thyroid antibody lev-
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el exceeding the upper limit of normal was evaluated as
positive. Patients were classified according to their thyroid
functions as euthyroidism (both TSH and fT4 within normal
limits), hypothyroidism (increased TSH with low fT4) and
hyperthyroidism (suppressed TSH with high fT4).

Thyroid US was performed with a superficial probe (Mod-
el LA523 13-4, 5.5-12.5 MHz) using Esaote color Doppler
US (Model 796FDII; MAG Technology Co. Ltd., Yung-Ho
City, Taipei, Taiwan). The localization, diameter, anterior
posterior-transverse diameter (AP/T) ratio, echogenicity,
texture, marginal regularity, presence of microcalcification
and macrocalcification, and peripheral halo of the nodules
were evaluated.

US-guided Fine Needle Aspiration Biopsy (FNAB) was
performed by an experienced endocrinologist. FNAB was
applied to all nodules with an ultrasonographic nodule diam-
eter =1 cm. It was also performed in <1 cm nodules when
there were suspicious US features and/or clinical risk fac-
tors. Cytological findings were classified according to nondi-
agnostic (ND), benign, atypia of undetermined significance /
follicular lesion of undetermined significance (AUS / FLUS),
follicular neoplasm / suspected follicular neoplasm (FN /
SFN), and according to the Bethesda System (9).

Pathological specimens were evaluated by two experienced
thyroid pathologists. Tumor size, presence of lymphocytic
thyroiditis, number of tumors (unifocal/multifocal), lymph
node metastasis (LNM), distant metastasis, vascular inva-
sion, capsular invasion, and extra thyroidal extension (ETE)
were recorded from histopathology reports. It was accept-
ed that the thyroid capsule was invaded in patients whose
thyroid capsule was infiltrated by the tumor but without sur-
rounding soft tissue and muscle involvement. If the tumor
was invaded to the surrounding soft tissue or muscle, it was
accepted as ETE. Histological variants of PTC have been
grouped into classical, follicular, tall cell, oncocytic, and oth-
ers (diffuse sclerosing, encapsulated, columnar cell, solid/
trabecular, Warthin-like). Multifocality was defined as the
presence of two or more tumor foci. All patients diagnosed
with PTC were routinely evaluated with nuclear medicine
specialists for possible adjuvant therapy with radioactive
iodine (RAI). Remission was defined as serum thyroglobu-
lin levels <2 ng/mL during TSH suppression and absence of
anti-Tg and no clinical or imaging evidence of tumors. The
definition of persistence was used for patients who never
met the criteria for remission. If a patient in remission devel-
oped evidence of disease at follow-up, it was defined as a
recurrence.

In this study, sample size and power analysis were calcu-
lated using G*Power software (latest version 3.1.9.7). The
effect size was 0.22, type 1 error was 0.05, type 2 error was
0.20, and the N2/N1 ratio was 0.50. All statistical analyzes
were performed with a software package program (SPSS,

version 11.5 for Windows; SPSS Inc., Chicago, IL, USA).
The normality of the distribution of continuous variables
was tested with the Kolmogorov-Smirnov test. Descriptive
statistics were presented as mean + SD with medians (min-
imum-maximum) for continuous variables and percentag-
es (%) for categorical variable. Differences in groups were
compared with Student’s t test for parametric variables and
Mann-Whitney U test for non-parametric variables. Chi-
square test was used to investigate the difference between
groups in terms of categorical variables. A value of p <0.05
was accepted to indicate statistical significance.

RESULTS

The data of 920 patients who were diagnosed with DTC his-
topathologically were analyzed. 605 (65.76%) patients were
<55 years old and 315 (34.24%) were = 55 years old. There
were 488 (80.66%) female and 117 (19.34%) male in the
<55 years old, and 238 (75.56%) female and 77 (24.44%)
male patients in the =55 years old (Table 1) (p=0.072). Mean
age was 42.25+8.56 and 62.43+6.28 years in <55 years old
patients and =55 years old patients, respectively (p< 0.001).
Serum TSH, fT4, fT3 and anti-Tg antibody positivity at the
time of diagnosis were similar in both groups (p=0.093,
p=0.499, p=0.254 and p=0.223, respectively). Anti-TPO
antibody positivity was significantly higher in patients <55
years old (p=0.044). The rate of chronic lymphocytic thy-
roiditis in the <55 years old patients was higher than in the
=55 years old (p<0.001). Anteroposterior and longitudinal
diameters of malignant nodules were larger in the =55 years
old than in patients <55 years old (p=0.007 and p=0.014,
respectively), but other preoperative US features were sim-
ilar in both groups (Table 2).

Cytological and histopathological features in <55 and = 55
years old patients are compared in Table 3. There were a
total of 1348 malignant foci, and 879 (65.21%) were in <55
years old patients and 469 (34.79%) were in =55 years old
patients. Tumor diameter was 10.53 + 10.72 mm in the <55
years old patients and 12.65 + 12.72 mm in the =55 years
old patients (p=0.009). While 415 (47.21%) of tumors in <565
years old patients were incidental, 232 (49.47%) of tumors
in the =55 years old patients were incidental (p=0.431).
LNM, vascular invasion, lymphatic invasion, and distant
metastasis rates were similar in two groups (p=0.931,
p=0.539, p=0.984 and p=0.638, respectively) (Table 1 and
3). Capsular invasion was detected in 168 (19.11%) of <565
years old patients and 109 (23.24%) of patients =55 years
old (p=0.032). ETE was detected in 74 (8.42%) of the tum-
ors of the <55 years old patients and in 60 (12.79%) of the
tumors of the patients =55 years old (p=0.011).

The histopathological tumor type distribution was similar in
both groups. 842 (95.79%) of tumors in patients <55 years
old and 443 (94.46%) of tumors in patients =55 years old
were PTC. Classical variant, follicular variant PTC (FVPTC),
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Table 1: Demographical, clinical and histopathological features of patients with differentiated thyroid cancer <55 and = 55 years old.

Parameters <55 years (n= 605) =55 years (n= 315) p
Age (yearzstd) 42.25+8.56 62.43+6.28 <0.001
Sex’
Male 117 (19.34) 77 (24.44) 0.072
Female 488 (80.66) 238 (75.56) '
TSH (ulU/mL) 1.61+£1.92 1.50+1.35 0.093
fT4 (ng/dL) 1.16+0.32 1.18+0.34 0.499
fT3 (pg/mL) 3.35+1.34 3.25+1.19 0.254
Anti TPO positivity'(n =747) 131 (27.12) 54 (20.45) 0.044
Anti-Tg positivity'(n = 737) 124 (25.83) 56 (21.79) 0.223
Functional status’
Euthyroid 439 (72.56) 217 (68.89) 0085
Hypothyroid 57 (9.42) 23 (7.30) '
Hyperthyroid 109 (18.02) 75 (23.81)
Nodule number in US 3.75+2.94 5.29+3.69 <0.001
Surgical approach’
BTT/NT 556 (91.90) 303 (96.19) 0.013
Hemithyroidectomy 49 (8.10) 12 (3.81)
Operation indications’
Giant nodule 108 (17.85) 59 (18.73)
Hyperthyroidism 54 (8.93) 38 (12.06)
Cytology
Malignant 104 (17.19) 57 (18.10)
Suspicious for malignancy 106 (17.52) 33 (10.48) 0.246
FN/SFN 44 (7.27) 19 (6.03)
AUS/FLUS and suspicious ultrasonography features 114 (18.84) 65 (20.63)
Non-diagnostic 52 (8.60) 30 (9.52)
Parathyroid pathology 2(0.33) 1(0.32)
Other 21 (3.47) 13 (4.13)
Multifocality® 189 (31.24) 109 (34.60) 0.301
Lymph node metastasis’ 49 (8.10) 25 (7.94) 0.931
Distant metastases’ 1(0.17) 1(0.32) 0.638
Lymphocytic thyroiditis® 234 (38.68) 85 (26.98) <0.001

TSH: thyrotropin, fT3: free triiodothyronine, fT4: free thyroxine, anti-TPO: antithyroid peroxidase antibodies, anti-Tg: anti-thyroglobulin
antibodies, US: ultrasonography, BTT/NT: bilateral total thyroidectomy/near-total thyroidectomy, FN/FNS: follicular neoplasm/suspicious for
follicular neoplasm, AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined significance.

Significant p values are indicated as bold in the table
*Data are presented n (%)

oncocytic and tall cell variant PTC were similar in both
groups (p=0.723, p=0.798, p=0.723 and p=0.544, respec-
tively). Mean follow-up period was similar in two groups (p
= 0.874). RAI ablation was performed in 514 (78.71%) of
<55 years old patients and 259 (71.94%) of =55 years old
(p = 0.282). 194 (37.74%) <55 years old patients and 115
(44.40%) =55 years old patients were ablated with a RAI
dose greater than 100 mCi. Persistence and recurrence
rates were similar in two groups (p=0.348 and p=0.630,
respectively) (Table 3).

DISCUSSION

Our study revealed that DTC is associated with larger tum-
ors and higher risk of ETE and capsular invasion in patients
=55 years old than in patients <55 years old. Our findings
support the hypothesis suggested by the eighth edition of
the AJCC classification that patients =55 years old with
DTC have a higher incidence of histopathological features
associated with the aggressive course and that the risk of
locally advanced disease is relatively higher than patients
<55 years old.
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Table 2: Ultrasonography features of malignant thyroid nodules in patients <55 and = 55 years old.

Ultrasonography features

<55 years (n= 605)

=55 years (n=315) p

Diameters (mm) Anteroposterior

T 11.82 (3.21-56) 12.91 (4.3-41.1) 0.007
Longitudinal 12.43 (3.4-92.4) 13.45 (5.3-68.4) 0.124
9 14.15 (3.9-88.2) 17.18 (4.2-93) 0.014
AP/T 0.89+ 0.24 0.91 +0.26 0.521
Localization®
Right 334 (55.21) 173 (54.92) 0.953
Left 254 (41.98) 132 (41.91) '
Isthmus 17 (2.81) 10 (3.17)
Texture’
Solid 593 (98.02) 309 (98.10) 0.935
Cystic/mixed 12 (1.98) 6 (1.90)
Echogenicity’
Isoechoic 218 (36.03) 115 (36.51) 0.990
Hypoechoic 151 (24.96) 78 (24.76) ’
Iso-hypoechoic 236 (39.01) 122 (38.73)
Microcalcification’ 266 (43.97) 141 (44.76) 0.818
Macrocalcification 198 (32.72) 102 (32.38) 0.915
Hypoechoic halo’ 151 (24.96) 62 (19.68) 0.072
Irregular margins’ 365 (60.33) 194 (61.59) 0.711

AP/T: ratio of anterior posterior to transverse diameter
Significant p values are indicated as bold in the table
*Data are presented n (%)

DTC is the fastest increasing malignancy in the world and
the prognosis is generally excellent with appropriate ther-
apy. The patient’s age at presentation clearly affected the
prognosis, and the AJCC has included age in tumor staging
since 1983 (5). Unlike other types of cancer, thyroid cancer
staging is based on age. In the eighth edition of the AJCC
staging system, patients with DTC under the age 55 are
considered low risk and have a favorable prognosis even
in the presence of regional advanced disorders. Generally,
age above 55 years is regarded as a poor prognostic mark-
er in DTC, using the AJCC staging system; the mortality
rate climbs gradually starting at age 55 years and above
(5). Previous studies have reported some clinicopatholog-
ical features in elderly patients (=55 years), such as large
primary tumors at diagnosis, more aggressive histopatho-
logical variants of DTC, higher risk of distant metastases at
presentation, and higher recurrence rates (10,11).

The relationship of age to thyroid cancer outcome is still
unclear, but there may be some reasons why elderly patients
at the time of diagnosis have a worse prognosis than young-
er patients. DTC is a slow-growing tumor, and tumors that
are usually diagnosed at a younger age are more likely to
be confined to the thyroid gland. Sometimes it may have
spread only to the central compartment of the neck or, less
frequently, to the regional lymph nodes. However, over the

years, these tumors may develop distant metastases with
local invasion and regional involvement associated with
poor prognosis. It has also been suggested that well-dif-
ferentiated tumors may mutate and dedifferentiate over
time, becoming both more aggressive and less susceptible
to RAI, thus having a worse prognosis. In an age-related
mutation study, the BRAF (V600E) mutation correlated with
the worst outcome for PTC patients, who were not only at a
higher risk not to be cured but also for death. In particular,
the BRAF (V600E) mutation was demonstrated to be a poor
prognostic factor independent from other clinicopathological
features (12). Furthermore, TERT promoter mutations have
been reported as the major predictor of poor outcomes in
DTC such as recurrence and disease related mortality (13).

Changes in the expression of the sodium-iodine transport-
er play a critical role in RAI uptake, and previous studies
have shown that these changes are related to patient age
(14,15). More functional sodium iodine symptom expression
in younger patients is another hypothesis that explains the
higher probability of younger patients having radioiodine-av-
id cancer and a better prognosis (2). Also, the increase in
serum TSH level with aging may support both the increase
in the incidence of thyroid cancer and the acceleration of
tumor growth progression (16). In addition, the immune sys-
tem may play an important role in controlling cancer forma-
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Table 3: Cytological and histopathological features of malignant thyroid nodules in patients <55 and =55 years old and follow-up

data of patients.

<55 years (n= 605) =55 years (n= 315) p
Cytological diagnosis’ n=479 n=235
Nondiagnostic 52 (10.86) 30 (12.77) 0.452
Benign 59 (12.32) 31 (13.19) 0.741
AUS/FLUS 114 (23.80) 65 (27.66) 0.263
FN/SFN 44 (9.19) 19 (8.09) 0.626
Suspicious for malignancy 106 (22.13) 33 (14.04) 0.010
Malignant 104 (21.71) 57 (24.26) 0.445
Histopathological features’ n=879 n=469
Tumor diameter 10.53+10.72 12.65+12.72 0.009
Microcarcinoma 100 (11.38) 64 (13.64) 0.225
Incidentality 415 (47.21) 232 (49.47) 0.431
Tumor type’ n=879 n=469
Papillary 842 (95.79) 443 (94.46) 0.269
Follicular 26 (2.96) 14 (2.98) 0.978
Hurthle cell 11 (1.25) 12 (2.56) 0.078
PTC variants’ n=859 n=459
Classical 674 (78.46) 364 (79.30) 0.723
Follicular 147 (17.11) 76 (16.56) 0.798
Oncocytic 18 (2.09) 11 (2.39) 0.723
Tall cell 15 (1.75) 6 (1.31) 0.544
Other 5 (0.59) 2(0.44) 0.728
Capsular invasion 168 (19.11) 109 (23.24) 0.032
Vascular invasion” 23 (2.62) 15 (3.20) 0.539
Extrathyroidal extension’ 74 (8.42) 60 (12.79) 0.011
Lymphatic invasion 13 (1.48) 7 (1.49) 0.984
Follow-up period (month) 41.25 +21.78 39.38 + 11.04 0.874
RAI treatment’ 514 (78.71) 259 (71.94) 0.282
RAI dose (mCi)’
<100 320 (62.26) 144 (55.60) 0.074
>100 194 (37.74) 115 (44.40)
Persistence’ 13 (2.15) 4(1.27) 0.348
Recurrence’ 4 (0.66) 3(0.95) 0.630

AUS/FLUS: atypia of undetermined significance/follicular lesion of undetermined significance, FN/SFN: follicular neoplasm/suspicious for
follicular neoplasm, PTC: papillary thyroid cancer, RAI: radioactive iodine.

Significant p values are indicated as bold in the table
*Data are presented n (%)

tion and invasion, and there may be a decline in immune
response with aging. The worsening prognosis with age can
be explained by the reduced immune system response with
aging. On the other hand, all-cause mortality increases with
aging, and this may contribute to the overall increase in old-
er age mortality in thyroid cancer patients.

Several clinicopathological features, such as age, gen-
der, tumor size, ETE, LNM and distant metastasis, are
well-known prognostic factors in DTC patients (17). ETE
is defined as the spread of the tumor beyond the thyroid
capsule to adjacent soft tissue. It is generally accepted that

advanced ETE adversely affects the prognosis of DTC. Ito
et al. reported that recurrence free survival was significantly
worse in patients with tumors with massive extension com-
pared to those with minimal or no extension (18). On the
other hand, some previous studies have shown worse sur-
vival rates even in patients with minimal extension (19). Pre-
vious studies have shown that tumor size and older age are
independent risk factors for ETE and patients with ETE are
more likely to have positive surgical margins (20,21). That
is, sustained tumor growth will increase the likelihood of the
tumor extension beyond the thyroid capsule, especially in
peripheral tumors. Aging restrains adaptive immunity and
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makes the tumor microenvironment more immunosuppres-
sive, which may facilitate the invasion process (22).

Tumor size and ETE appear to be major factors in clas-
sification of AJCC guideline tumor staging (5). One of the
most important prognostic factors for DTC is tumor size.
Generally, increased tumor diameter in DTC is associated
with worse prognosis and increased mortality rates. Tum-
ors larger than 4 cm have been reported to have a signif-
icantly higher rate of disease-specific mortality (23). Some
previous authors have shown that vascular invasion, ETE,
lymphatic invasion, and cervical lymph node metastasis are
more common in patients with DTC >1 cm than in patients
<1 cm (24). Tumor size has been shown to be an important
determinant of survival, even in patients with clinically early
stages (25). On the other hand, it has been reported that
the prognostic effect of tumor size may vary according to
the age of the patient at the time of diagnosis. Although it is
an independent predictor of survival in patients =55 years
old, it has been reported that it has no effect in patients <565
years old (26).

The prognostic significance of tumor capsular invasion in
DTC is unclear. Previous publications considered angioin-
vasion to be the main prognostic factor, while considering
capsular invasion of not much significance. However, some
more recent studies seem to suggest that wide invasion, not
specifically angioinvasion, is an adverse prognostic factor
(27,28).

In our study, we confirmed that some histopathological fea-
tures related to poor prognosis, such as ETE and capsular
invasion, are more common in older patients (=55 years old)
than younger patients (<55 years old). In addition, tumor
size was larger in older patients than in younger patients.
We found no difference in the frequency of LNM and dis-
tant metastases in younger and older patients. Zhang et al.
evaluated patients with PTC by age group and reported that
bilateral LNM is more likely in older patients (45-65 years)
than younger patients. They also found that tumors in the
elderly group showed more capsular and extrathyroidal
extension than those in the middle and young groups (29).
In addition, another study reported that tumor diameter and
LNM were independent predictors for recurrence in elderly
patients with PTC (30).

Data on the effect of chronic lymphocytic thyroiditis on clin-
icopathological parameters of DTC are uncertain (31). Many
previous studies have shown less aggressive disease and
a better outcome at presentation in patients with DTC and
chronic lymphocytic thyroiditis (32,33), but some studies
have not supported these results (34,35). Borowczyk et al.
showed that lymphocytic thyroiditis has a protective effect
on the prognosis of DTC. Patients with DTC with chronic
lymphocytic thyroiditis were younger than patients with DTC
without chronic lymphocytic thyroiditis (36). In accordance

with this result, in our study, the rate of chronic lymphocytic
thyroiditis in the <55 years old patients were higher than in
the =55 years old patients.

Our study has some limitations. The first is its retrospective
design. Second, it is a single center analysis. Third, the fol-
low-up period was relatively short in our study. Considering
the slow course of DTC, a longer follow-up period is need-
ed to fully evaluate the impact of clinical and pathological
features on prognosis. In addition, the inability to perform
molecular tests in our center during our study was another
limitation. Finally, central lymph node dissection is not rou-
tinely performed in patients who underwent thyroidectomy
in our center. This situation may have confused the nodal
status of the patients. However, prophylactic central lymph
node dissection is still controversial, and there is no defini-
tive recommendation to support routine central lymph node
dissection in the absence of evidence of metastasis (37).

In conclusion, patient age in DTC is an important prognos-
tic indicator in most staging systems. Risk stratification for
disease recurrence and survival is a critical component of
DTC management and is based on the age of the patient at
diagnosis and the clinical and pathological characteristics of
the tumor. Our series revealed that DTC is associated with
larger tumors, higher risk of ETE, and higher risk of capsular
invasion in patients older than 55 years old compared to
patients <55 years old. Our results support that, according
to the eighth edition of the AJCC classification, patients =55
years old have a higher incidence of histopathological fea-
tures associated with the aggressive course than patients
<55 years old in DTC.
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