72 Original Article

DOI: 10.4274/tiem.3227
Turk J Endocrinol Metab 2016;20:72-77

[=]:

Comparison of Papillary Thyroid Carcinoma and Papillary
Microcarcinoma in Terms of Clinical Features and Prognostic Factors

Papiller Tiroid Karsinom ve Papiller Mikrokarsinomun Klinik Ozellikler ve
Prognostik Faktérler Acisindan Karsilastirlmasi

Hakan Korkmaz, Umut Elboga*, Ersin Akarsu**, Mehmet Metin Sevim***, Mesut Ozkaya**,
Suzan Tabur**, Suna Erkiic****, Avni Gokalp*****, Mustafa Araz**

Edirne State Hospital, Clinic of Endocrinology and Metabolic Diseases, Edirne, Turkey

*Gaziantep University Faculty of Medicine, Department of Nuclear Medicine, Gaziantep, Turkey

**Gaziantep University Faculty of Medicine, Department of Endocrinology and Metabolic Diseases, Gaziantep, Turkey
***Adana State Hospital Faculty of Medicine, Department of Internal Medicine, Adana, Turkey

***+*Gaziantep University Faculty of Medicine, Department of Pathology, Gaziantep, Turkey

**:xGaziantep University Faculty of Medicine, Department of General Surgery, Gaziantep, Turkey

Abstract

Purpose: In this study, we compared papillary thyroid carcinoma (PTC) and papillary microcarcinoma (PMC) in terms of the clinical features and
prognostic factors. For the choice of appropriate treatment method, we researched differences between PTC and PMC retrospectively.

Material and Method: A total 714 patients 486 with PTC (68%) and 228 with PMC (32%) who were followed in our hospital were enrolled into the
study. Age, sex, background, tumour variants, pathologic features, surgical procedure and postoperative surgical complications were collected
from archival records and were analysed.

Results: The average follow-up time was 33.7+24.7 months in patients with PTC and 34.2+29.1 months in those with PMC. 82% of patients
with PTC and 81% of PMC patients were women. The mean age at diagnosis was 45.4+11.0 years. The mean age at diagnosis in male patients
was (48.2+10.4 years) which was significantly higher compared to that in women (40.3+12.0 years) (p<0.001). There were also no significant
differences in terms of prognostic factors, such as capsule invasion, vascular invasion, distant metastasis, bilaterality, multicentricity, age, sex,
and tumour variants between PTC and PMC patients. Lymph node metastasis was more frequent in bilateral and multicentric tumours (p=0.010).
Discussion: We found no significant difference between PTC and PMC in terms of poor prognostic factors, such as capsule invasion, vascular
invasion, distant metastasis, bilaterality and multicentricity. These findings suggest that follow-up and treatment of patients with bilateral and
multicentric PMC is appropriate for patients with PTC.

Keywords: Papillary thyroid carcinoma, papillary microcarcinoma, prognostic factors

Oz

Amag: Bu calismada klinik 6zellikler ve prognostik faktérler agisindan papiller tiroid karsinom (PTK) ve papiller mikrokarsinomu (PMK) karsilastirdik.
Uygun tedavi metodu segimi icin PTK ve PMK arasindaki farkliliklari retrospektif olarak arastirdik.

Gereg ve Yontem: Calismaya hastanemizde takip edilen 486 (%68) PTK ve 228 (%32) PMK olmak Uzere toplam 714 hasta alindi. Yas, cinsiyet,
6zge¢mis, tOMor alt tipi, patolojik dzellikler, cerrahi yontem ve operasyon sonrasi cerrahi komplikasyonlar arsiv kayitlarindan kaydedildi ve analiz
edildi.

Bulgular: Ortalama takip stresi PTK olan hastalarda 33,7+24,7 ay, PMK olan hastalarda ise 34,2+29,1 ay idi. PTK olan hastalarin %82'si ve
PMK olan hastalarin %81 kadindi. Hastalarimizin ortalama tani yasi 45,4+11,0 yil idi. Erkek hastalarda ortalama tani yasi (48,2+10,4 yil) kadin
hastalarda gére (40,3+12,0 yil) anlamli derecede yuksekti (p<0,001). PTK ve PMK'li hastalar arasinda kapsul invazyonu, vaskuler invazyon, lenf
nodu metastazi, uzak organ metastazi, bilateralite, multisentrisite, yas, cinsiyet ve tUmar alt tipi gibi prognostik faktéler acisindan énemli farklilik
saptanmadi. Lenf nodu metastazi multisentrik ve bilateral tumaorlerde daha sikh (p=0,010).

Tarhsma: Kapsul invazyonu, vaskiler invazyon, uzak organ metastazi, bilateralite ve multisentrisite gibi kot prognositk faktérler acisindan PTK
ve PMK arasinda énemli bir farkliik saptamadik. Bu bulgulara gore 6zellikle bilateral veya multisentrik olan PMK olgularinin izlem ve tedavisi
PTK gibi yapiimalidir.

Anahtar kelimeler: Papiller tiroid kanseri, papiller mikrokanser, prognostik faktérler
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Introduction

Papillary thyroid carcinoma (PTC) is the most common thyroid
cancer responsible for about 80% of thyroid cancer cases.
PTC is defined as papillary microcarcinoma (PMC) when the
tumor size is 1 cm or less (1,2,3). In recent years, thyroid cancer
has been diagnosed at an early stage using ultrasonography
and fine-needle aspiration biopsy. These developments have
increased the incidence of patients diagnosed with PMC (4,5). The
prognosis for thyroid cancer can be estimated based on clinical
and pathological features (6). The prognostic factors are age,
gender, distant metastasis, lymph node metastasis, histological
subtype, primary tumor size, multifocality, tumor non-invasion,
family history, and oncogenes (6). PMC is known to have a better
prognosis, although some PMCs may have an aggressive course.
Prognostic factors are important in the treatment of PMC (3,7,8).

In this study, we retrospectively investigated patients diagnosed with PTC
and PMC and compared them in terms of clinical characteristics and
prognostic factors. In addition, we investigated the characteristics that
may have influenced the choice of method for follow-up and treatment.

Materials and Methods

In this study, medical records of 714 patients diagnosed with PMC
and PTC at our hospital were evaluated. The following data were
gathered for each patient:

1. Demographic characteristics: Age at diagnosis, gender, medical
history of radiation, and family history of thyroid disease (benign
or malignant).

2. Tumor characteristics at the time of diagnosis: The tumor
type and sub-type according to the World Health Organization
classification, fumor size, number of tumor foci, bilateral tumors,
vascular invasion, capsular invasion, lymph node metastasis,
tumor invasion, and distant metastasis.

3. Preoperative diagnosis: Solitary nodule, euthyroid multinodular
goiter (EMNG), toxic nodular goiter, and Graves’ disease.

4. Tumor staging: According fo the tumor node metastasis system
proposed by the American Joint Committee on Cancer published
in 2002.

5. Features related to the Therapy: Only primary surgery, adjunct
thyroidectomy, radioactive iodine therapy.

6. Complications of surgical treatment: Temporary and permanent
vocal cord paralysis, permanent hypocalcemia.

7. Follow-up: Thyroglobulin levels, [-131 whole body scan
scintigraphy, neck ultrasonography, chest computed tomography
and bone scintigraphy, magnetic resonance imaging, and
fluorodeoxyglucose-positron emission tomography, when
needed, due fo metastases.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS) 16.0 for Windows
was used for the stafistical analysis. Parametric tesfs were used
to analyze the data with a normal distribution. For the statistical
evaluation, the chi-square test, the Student's t-test and the Fisher’s
exact chi-square test were used. A p value of less than 0.050 was
considered statistically significant.

Results

Of the 714 patients who were included, 486 (68%) patients were
diagnosed with PTC and 228 (32%) had PMC. The mean clinical
follow-up in patients with PTC was 33.7+24.7 months, while
patients with PMC were followed up for 34.2+29.1 months.

The ratio of female PTC and PMC was significantly higher than that
of men (p<0.001 and p=0.010). However, there was no statistically
significant difference in the prevalence of PTC and PMC in females
(p=0.459).

None of the patients had a medical history of radiation exposure.
The overall mean age at diagnosis was 45.4+11.0 years. The
age at diagnosis in patients with PTC and PMC were 41.4+14.6
years and 43.3x11.6 years, respectively. There was no statistically
significant difference between patients with PTC and PMC in
terms of average age at diagnosis (p=0.070). The mean age at
diagnosis in males was 48.2+10.4 years, whereas that in females
was 40.3+12.0 years. The mean age at diagnosis was significantly
higher in men than in women (p=0.040). According fo the findings
in Table 1, although a family history of malignant thyroid disease
was more frequent in patients with PMC compared to patients
with PTC, the difference was not statistically significant (p=0.288).
However, a family history of benign or malignant thyroid disease
was significantly more common in patients with PMC than in
patients with PTC (p=0.020).

According to the findings in Table 1, in both patients with PMC
and PTC, the most frequently encountered preoperative diagnosis
was EMNG, and the least observed preoperative diagnosis was
Graves' disease. There was no statistically significant difference
between the groups of PTC and PMC in the distribution of the
patients with respect to the preoperative diagnosis (p=0.224).

In the entire group, the mean tumor size was 2.2+1.7 cm. The
mean tumor size was 2.8+1.5 ¢cm in patients with PTC, whereas
the average tumor size in patients with PMC was 0.6+0.3 cm.
According to the findings in Table 1, there was no statistically
significant difference between patients with PTC and PMC in
terms of the histopathological subtypes. The combined type
(n=98, 41.1%) was the most frequent type. The combined type was
relatively more frequent in patients with PTC.

In both PTC and PMC, follicular variant + classical type was most
frequently observed, although it was not statistically significant
(Table 1).

As seen in Table 1, between the patients with PTC and PMC, there
was no statistically significant difference with regard to capsular
invasion, vascular invasion, distant metastases, multicentricity,
and bilateral tumors. The frequency of lymph node metastasis
was significantly higher in patients with PTC compared to patients
with PMC (p<0.001). In our study, twelve patients had distant
metastases. All were diagnosed with PTC. None of them had a
bilateral tumor. Two of them had multifocal tumor.

Of the patients with PTC and PMC, in those with bilateral tumors, the
frequency of lymph node metastasis was significantly higher than in
patients who had no bilateral tumors (p=0.030 and p=0.010). Of the
patients with PTC and PMC, in those with multifocality, the frequency of
lymph node metastasis was significantly higher than in patients who
had no multifocality (p=0.040 and p=0.030; Table 2). The frequency
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of lymph node metastasis was not significantly different in patients
without family history, compared to patients with a family history
(p=0.430).

As seenin Table 2, in patients with multifocal and bilateral tumors,
the frequency of lymph node metastasis was significantly higher

Table 1. Comparison of the demographic characteristics and prognostic

factors in patients with papillary microcarcinoma and papillary thyroid
carcinoma at diagnosis

PTC (n=486) PMC (n=228) p
Age
>45 174 (35.8%) 84 (36.8%)
<45 312 (64.2%) 144 (63.2%)
Gender
Woman 402 (82.7%) 186 (81.5%)
Man 84 (17.3%) 42 (18.5%)
Radiation exposure 0 0
Familyhistory
No history 420 (86.4%) 156 (68.4%)
Positive history (benign) | 60 (12.4%) 54 (23.7%)
Positive history 6 (1.2 %) 18 (7.9%)
(malignant)
Preoperative diagnosis
ENG 90 (18.5%) 24 (10.5%)
EMNG 324 (66.6%) 138 (60.6%)
TNG 48 (9.8%) 48 (21.0%)
Graves disease 24 (4.9%) 18 (7.9%)
Lymph node 72 (14.8%) 12 (5.2%)
metastasis
Distant metastasis 12(2.4%) 0
Pathological
charesteristics 144 (29.7%) 60 (26.3%)
Capsular invasion 24 (4.9%) 0 p=0.280
Vascularinvasion 192 (39.5%) 72 (31.4%)
Multicenticity 126 (25.9%) 60 (26.3%)
Bilaterality
Type of tumor
Follicular variant 138 (28.5%) 84(36.8%)
Classical type 60 (12.3%) 18 (7.8%)
Oncositic 18 (3.7%) 0
Combine 216 (44.6%) 84(36.8%)
Diffuse sclerosing 0 12 (5.4%) p=0.342
variant 6 (1.2%) 0
Columnar 12 (2.4%) 0
Trabecular 0 6(2.7%)
Tall cell 6 (1.2%) 0
Cystic 30 (6.1%) 24(10.5%)
Type undetermined
Radioiodine therapy
Received 468 (96.2%) 144 (63.2%) p<0.001
Unreceived 18 (3.8%) 84 (36.8%)
PTC: Papillary thyroid carcinoma, PMC: Papillary microcarcinoma, TNG: toxic
nodular goiter, EMNG: Euthyroid multinodular goiter, ENG: Euthyroid noduler guatr

than in patients who had no multifocal and bilateral fumors
(p=0.010). In patients with only multifocal tumors, the frequency of
lymph node metastasis was significantly higher than in patients
who had no multifocal and bilateral tumors (p=0.010).

Of the patients with PTC, 72 had lymph node metastases, 54
of whom had positive capsular invasion. The frequency of
lymph node metastasis was significantly higher in PTC patients
with capsule invasion compared to patients without capsule
invasion (p<0.001). Of the patients with PMC, 12 had lymph node
metastases, 6 of whom had positive capsular invasion. The
frequency of lymph node metastasis was not significantly different
between the PTC patients with and without capsular invasion
(p=0.154).

Of all the patients included in the study, 318 (44.5%) underwent
bilateral total thyroidectomy (BTT), 312 (43.6%) underwent bilateral
subtotal thyroidectomy (BSTT), and BTT with cervical neck dissection
(CND) was performed in 84 (11.7%) patients. Of the 486 patients
diagnosed with PTC, 216 underwent BBT, 198 underwent BSTT,
and 72 underwent BTT + CND. Of the 228 patients diagnosed
with PMC, 102 underwent BBT, 114 BSTT and 12 BTT + CND. Of
the 486 patients diagnosed with PTC, 222 (45.7%) patients, in
whom surgical treatment was insufficient, underwent completion
thyroidectomy. Of the 228 patients diagnosed with PMC, 126
(55.3%) underwent completion thyroidectomy due to the presence
of one or more factors, such as multicentricity, detection bilateral
tumors, capsular invasion and lymph node metastases. The rate
of postoperative complications was significantly lower in patients
with PMC, compared to patients with PMC (p=0.030). Regarding
the complications of surgical treatment, a total of 66 cases had
complications. The most common complication was permanent
hypoparathyroidism secondary to hypoparathyroidism.

Of the 714 patients included in the study, 612 received radioactive
iodine therapy. Of those patients, 468 were diagnosed with PTC,
whereas 144 patients had PMC.

There was no statistically significant difference between the two
groups with respect to tumor node metastasis stages (p=0.104).
On the other hand, when “T" was considered alone, fumors with
a T2 stage and higher were significantly more frequent in patients
with PTC (p<0.001). As to the frequency of “n” positivity at the time
of diagnosis, there was no significant difference between patients
with PTC and PMC (p=0.530).

No mortality was observed in patients with PMC, while two
patients with PTC died due to lung metastasis. TSH suppressed
thyroglobulin levels in patients who underwent BTT were 0.8 ng/
mL in patients with PTC and 0.2 ng/mL in patients with PMC. The
difference was not statistically significant (p=0.116). Thyroglobulin
levels were higher in patients with lymph node metastasis
(p=0.120).

Discussion

The PTC/PMC ratio of the patients included in our study was 2/1,
which is high compared fo previous research studies (9). We
have detected that PMC occurs more frequently. The female/
male ratio of the patients included in our study was 4.6/1. This
value is similar to the results in the literature (10,11,12,13). In
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terms of gender distribution, there was no statistically significant
difference between patients with PMC and PTC. This result is also
in accordance with other clinical trials comparing patients with
PTC and PMC (9,14,15,16).

In terms of age at diagnosis, there was no statistically significant
difference between patients with PMC and PTC (p>0.05). Similar to
other studies, the age at diagnosis in men appeared fo be higher
than in women (13,17,18). The diagnosis of women at an earlier
age may be related to hormonal factors. Age is a prognostic
factor in papillary thyroid cancer. In patients diagnosed with PTC,
an age of <45 years is an indicator of a better prognosis (19). In
our study, 63.8% of patients were under 45 years of age and the
rate of patients who were <45 years was similar in both groups
(p>0.05).

Some histological types (tall cell, columnar cell, diffuse sclerosing,
solid-trabecular, and insular type) are characterized with an
aggressive course compared to the classic type (20). In our study,
the prevalence of tall cell PTC was found to be 1.6%, and this rate
was higher than in previous studies (21,22). The increasing number
of diagnosed cases may change these rates. The columnar type,
which is a rare type of PTC, comprises 0.15-0.2% of all cases of
PTC(23). In our study, of the 714 patients diagnosed with PTC, only
two (0.84%) patients had columnar-type PTC.

In a study of 21 patients diagnosed with asymptomatic PMC,
Sugitani and Fujimoto (7) followed the patients with conservative
treatment, and no recurrence was observed within a three-
year follow-up period. On the other hand, in another study
conducted with 203 patients diagnosed with PMC, Chow et al.
(8) observed recurrence and mortality after 10 years in some
patients. Furthermore, Usluogullari et al. (24) found recurrence
in 10 patients (4%) out of 248 patients with PMC at the end of a
five-year follow-up period. In addition, they showed that lymph
node metastases were independent predictors of recurrence.
In a meta-analysis that included 3.523 patients, Mehanna et al.
(25) found that the recurrence rate was 7.9% in patients with non-
incidental PMC and 0.5% in patients with incidental PMC. In our
study, the mean follow-up time was 33 months, and we observed
recurrence in 76 patients with a diagnosis of PMC. We did not
encounter any mortality.

In a study in which 102 patients diagnosed with PMC were
compared with 382 patients diagnosed with PTC, Cappelli et al.
(10) did not observe any difference between the two groups in
terms of lymph node metastasis, extrathyroidal invasion, and
multifocality. In another study in which 66 patients diagnosed
with PMC were compared with 136 patients diagnosed with PTC,
Arora et al. (16) also demonstrated that there were no differences
between the two groups in terms of lymph node metastasis,
extrathyroidal invasion, vascular invasion, multifocality, and
distant metastasis.

In our study, in patients with both PMC and PTC, there was a
significant increase in the incidence of lymph node metastasis
in the presence of bilateral tumors and multifocality. Chow
et al. (8) also found a correlation between multifocality and
lymph node metastasis. As the number of patients with distant
metastasis is small in our study, the relationship between lymph
node metastasis and distant metastasis could not be assessed.
However, in our study, the four patients who had lymph node
metastasis had distant metastasis as well. Sugino et al. (26)
examined 112 patients diagnosed with PMC between the years
1992 and 1995 and found the rate of lymph node metastasis to
be 63.8% in the presence of multifocality. These rates may change
with the increasing number of cases.

Arora et al. (16) reported the rate of vascular invasion as 6%
and the rate of distant metastasis as 1.8% in patients with PMC.
In a study conducted with 300 patients diagnosed with PMC,
Lee et al. (27) did not observe distant metastasis in any patient,
whereas Chow et al. (8) found distant metastasis in two (1%)
of 203 patients diagnosed with PMC. In our study, we did not
find vascular invasion and distant metastasis. Further studies
including a greater number of cases may provide more accurate
information in this regard. We have found distant metastases in
four patients diagnosed with PTC, which were all lung metastases
in accordance with the literature. In all patients, tumor diameter
was above 4 cm and there was capsule invasion and lymph node
metastasis.

Pelizzo et al. (28) did not define capsule invasion as a prognostic
factor. However, in contrast, there are also studies that identify

Table 2. The impact of bilateral tumors and multifocality on lymph node metastasis and distant metastasis in patients with Papillary microcarcinoma

and papillary thyroid carcinoma

PTC PMC
(n=486) (n=228)
Metastasis Bilaterality Multicentricity Bilaterality Multicentricity
Positive Negative Positive Negative Positive Negative Positive Negative
Lymph node metastasis (+) | 36 (28.5%) | 36 (10%) 48 (24.2%) 24 (8.3%) 12 (20%) 0 12 (16.6%) 0
Distant metastasis (+) 0 4(3.3%) 2(3.0%) 2(2.0%) 0 0 0 0
PTC: Papillary thyroid carcinoma, PMC: Papillary microcarcinoma
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capsule invasion as a prognostic factor (26,27,29,30). The
presence of only thyroid capsule invasion has a prognosis similar
to that of extrathyroidal invasion, even when there is no invasion
of surrounding soft tissue (1). In our study, in patients with PMC
there was no significant difference between the patients with
capsule invasion and those without capsule invasion in terms of
the frequency of lymph node metastasis. This was likely due to the
small number of patients diagnosed with PMC and with lymph
node metastases. In contrast, in patients with PTC, the frequency
of lymph node metastasis was significantly higher in patients with
capsular invasion compared to those without capsular invasion.
In our study, it has been shown that in cases of bilateral tumors,
there is a high rate of lymph node metastases, similar to the case of
multifocality. Detection of tumors in patients with PMC bearing these
risks may require different therapeutic and follow-up approaches.
The American Thyroid Association guidelines propose bilateral
total or near-total thyroidectomy due to a higher rate of recurrence
when one of the following is present: tumor size >1-1.5 cm,
contralateral lobe involvement, regional or distant metastasis,
a history of head and neck irradiation, a history of differentiated
thyroid cancer in first-degree relatives, and age >45 years. BTT
is recommended, especially in children and young adults (31). In
our study, it is noteworthy that the selected surgery was similar
in patients with PTC and with PMC. BTT rates in the two groups
were close to each other. In our series, CND was performed at
a higher rate in patients with PTC. This is likely due to the fact
that the type of surgery in cases with PTC was determined
immediately after the preoperative diagnosis was established,
whereas there were more incidental cases with PMC. Sahin et
al. (32) suggested that more thyroid cancer could be detected in
infrasentrimetric nodules that hypoechoic or fine calcification on
thyroid ultrasonography than supracentrimetric nodules. They
found that malignancy rate was 21.4% in these infracentimetrik
nodules. Therefore, that should be performed USG-guided fine
needle aspiration biopsy from suspicious infracentimetric nodules
with findings of ultrasonography.

Conclusion

In conclusion, in our study, both in PTC and PMC cases, the lymph
node metastases were found to be significantly more frequent
in patients who had bilateral and multifocal tumors. The mean
age at diagnosis was significantly higher in men than in women.
There was no difference between patients with PTC and PMC
with regard to poor prognostic factors (capsule invasion, vascular
invasion, and distant metastases). These findings suggest that
follow-up and treatment of patients with bilateral and multicentric
PMC is appropriate for patients with PTC.

Ethics

Ethics Committee Approval: Gaziantep University Faculty of
Medicine has received approval from the, Informed Consent: A
refrospective studly.

Peer-review: Internal peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: Hakan Korkmaz, Umut Elboga,
Avni Gokalp, Ersin Akarsu, Concept: Hakan Korkmaz, Umut

Elboga, Design: Hakan Korkmaz, Ersin Akarsu, Data Collection or
Processing: Hakan Korkmaz, Umut Elboga, Mehmet Metin Sevim,
Mesut Ozkaya, Suna Erkilic, Analysis or Interpretation: Hakan
Korkmaz, Ersin Akarsu, Mustafa Araz, Suzan Tabur, Literature
Search: Hakan Korkmaz, Umut Elboga, Writing: Hakan Korkmaz.
Conflict of Interest: No confiict of inferest was declared by the
authors.

Financial Disclosure: The authors declared that this study received
no financial support.

References

1. Pacini F, De Groot L. Thyroid Neoplasia. In Endocrinology. Philadelphia; W.
B. Saunders; 2006, pp. 2147-2181.

2. Schlumberger MJ. Papillary and follicular thyroid carcinoma. N Engl J Med
1998;338: 297-306.

3. Pellegriti G, Scollo C, Lumera G, Regalbuto C, Vigneri R, Belfiore A. Clinical
behavior and outcome of papillary thyroid cancers smaller than 1.5 cm in
diameter: study of 299 cases. J Clin Endocrinol Metab 2004;89:3713-3720.

4. Gomez Segovia |, Gallowitsch HJ, Kresnik E, Kumnig G, Igerc |, Matschnig
S, Stronegger WJ, Lind P. Descriptive epidemiology of thyroid carcinoma
in Carinthia, Austria: 1984-2001. Histopathologic features and tumor
classification of 734 cases under elevated general iodination of table salt
since 1990: population-based age-stratified analysis on thyroid carcinoma
incidence. Thyroid 2004;14:277-286.

5. Appetecchia M, Scarcello G, Pucci E, Procaccini A. Outcome after treatment
of papillary thyroid microcarcinoma. J Exp Clin Cancer Res 2002;21:159-164.

6. Jameson JL, Wadottgl KD, Fauci AS. Harrison’s Principles of Internal
Medicine. In: Jameson JL eds. 16th ed. New York: The McGraw Hill; 2005,
pp: 2014-2026.

7. Sugitani |, Fujimoto Y. Symptomatic versus asymptomatic papillary thyroid
microcarcinoma: a refrospective analysis of surgical outcome and
prognostic factors. Endocr J 1999;46:209-216.

8. Chow SM, Law SC, Chan JK, Au SK, Yau S, Lau WH. Papillary microcarcinoma
of the thyroid-Prognostic significance of lymph node metastasis and
multifocality. Cancer 2003;98:31-40.

9. Delellis RA Wetottapl DR, Lloyd RV. Pathology and Genetics of Tumours of
Endocrine Organs. In: Eng C. Lyon : IARC Press; 2004, pp. 49-133.

10. Cappelli C, Castellano M, Braga M, Gandossi E, Pirola |, De Martino E, Agosti
B, Rosei EA. Aggressiveness and outcome of papillary thyroid carcinoma
(PTC) versus microcarcinoma (PMC): a mono-institutional experience. J Surg
Oncol 2007;95:555-560.

1. Nagataki S, Nystrom E. Epidemiology and primary prevention of thyroid
cancer. Thyroid 2002;12;889-896.

12. Merhy J, Driscoll HK, Leidy JW, Chertow BS. Increasing incidence and
characteristics of differentiated thyroid cancer in Huntington, West Virginia.
Thyroid 2001;11:1063-1069.

13. Starnes HF, Brooks DC, Pinkus GS, Brooks JR. Surgery for thyroid carcinoma
Cancer 1985;55:1376-1381.

14. Roti E, Uberti EC, Bondanelli M, Braverman LE. Thyroid papillary
microcarcinoma: a descriptive and meta-analysis study. Eur J Endocrinol
2008;159:659-673.

15. Park YJ, Kim YA, Lee YJ, Kim SH, Park SY, Kim KW, Chung JK, Youn YK, Kim
KH, Park DJ, Cho BY. Papillary microcarcinoma in comparison with larger
papillary thyroid carcinoma in BRAF mutation, clinicopathological features,
and immunohistochemical findings. Head Neck 2010;32:38-45.

16. Arora N, Turbendian HK, Kato MA, Moo TA, Zarnegar R, Fahey TJ. Papillary
thyroid carcinoma and microcarcinoma: is there a need fo distinguish the
two? Thyroid 2009;19:473-477.

17. ChoiYJ, Park YL, Koh JH. Prevalence of thyroid cancer at a medical screening
center: pathological features of screen-detected thyroid carcinomas. Yonsei
Med J 2008;49:748-756.

18. Carling T, Hellman S, Rosenberg SA. Cancer. Principles and Practice of
Oncology (7th ed). Philadelphia, Lippincott Williams and Wilkins; 2005; pp:
1502-1519.

19. Roti E, Rossi R, Trasforini G, Bertelli F, Ambrosio MR, Busutti L, Pearce EN,
Braverman LE, Degli Uberti EC. Clinical and histological characteristics of
papillary thyroid microcarcinoma: results of a retrospective study in 243
patients. J Clin Endocrinol Metab 2006;91:2171-2178.



Turk J Endocrinol Metab

2016;20:72-77

Comparison of Papillary Thyroid Carcinoma and Papillary Microcarcinoma

Korkmaz et al.

77

20.

21.

22.

23.

24.

25.

26.

Shaha AR. Implications of prognostic factors and risk groups in the
management of differentiated thyroid cancer. Laryngoscope 2004;114:393-
402.

Silver CE, Owen RP, Rodrigo JP, Rinaldo A, Devaney KO, Ferlito A. Aggressive
variants of papillary thyroid carcinoma. Head Neck 2011;33:1052-1059.
Machens A, Holzhausen HJ, Lautenschldger C, Dralle H.. The tall-cell variant
of papillary thyroid carcinoma: a multivariate analysis of clinical risk factors.
Langenbecks Arch Surg 2004;389:278-282.

Michels JJ, Jacques M, Henry-Amar M, Bardet S. Prevalence and prognostic
significance of tall cell variant of papillary thyroid carcinoma. Hum Pathol
2007;38:212-219.

Usluogullari CA, Onal ED, Ozdemir E, Ucler R, Kiyak G, Ersoy PE, Yalcin S,
Guler G, Ersoy R, Cakir B. A retrospective analysis of prognostic factors
predictive of lymph-node metastasis and recurrence in thyroid papillary
microcarcinoma. Minerva Endocrinol 2015;40:15-22.

Mehanna H, Al-Magbili T, Carter B, Martin E, Campain N, Watkinson
J, McCabe C, Boelaert K, Franklyn JA. Differences in the recurrence and
mortality outcomes rates of incidental and nonincidental papillary thyroid
microcarcinoma: a systematic review and meta-analysis of 21 329 person-
years of follow-up. J Clin Endocrinol Metab 2014;99:2834-2843.

Sugino K, lto K Jr, Ozaki O, Mimura T, Iwasaki H, Ito K. Papillary
microcarcinoma of the thyroid. J Endocrinol Invest 1998;21:445-448.

27.

28.

29.

30.

31.

32.

Lee J, Rhee Y, Lee S, Ahn CW, Cha BS, Kim KR, Lee HC, Kim Sl, Park CS, Lim
SK. Frequent, aggressive behaviors of thyroid microcarcinomas in korean
patients. Endocr J 2006;53:627-632.

Pelizzo MR, Boschin IM, Toniato A, Pagetta C, Piotto A, Bernante P, Casara
D, Pennelli G, Rubello D. Natural history, diagnosis, treatment and outcome
of papillary thyroid microcarcinoma (PTMC): a mono-institutional 12-year
experience. Nucl Med Commun 2004;25:547-552.

Wenig BM, Thompson LD, Adair CF, Shmookler B, Heffess CS. Thyroid
papillary carcinoma of columnar cell type: a clinicopathologic study of 16
cases. Cancer 2001;82:740-753.

Ruegemer JJ, Hay ID, Bergstralh EJ, Ryan JJ, Offord KP, Gorman CA. Distant
metastases in differentiated thyroid carcinoma: a multivariate analysis of
prognostic variables. J Clin Endocrinol Metab 1988;67:501-508.

Antonaci A, Anello A, Aucello A, Consorti F, Della Rocca C, Giovannone
G, Scardella L. Microcarcinoma and incidental carcinoma of the thyroid
in a clinical series: clinical behaviour and surgical management. Clin Ter
2006;157:225-229.

Sahin M, Sengul A, Berki Z, Tutuncu NB, Guvener ND. Ultrasound-
guided fine-needle aspiration biopsy and ultrasonographic features of
infracentimetric nodules in patients with nodular goiter: correlation with
pathological findings. Endocr Pathol 2006;17:67-74.



