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The common use of ultrasonography (USG) as a diagnos-
tic tool for thyroid diseases has led to the recognition 

that there are several untreated individuals with thyroid 
nodules among normal population. Another aspect of USG 
application with regard to thyroid nodules is that it allows 
to evaluate the radiologic features of the nodules and also 
perform fine-needle biopsies from nodules that have sus-

picious ultrasonographic features, even if those nodules 
are <1 cm. The US data showed that the thyroid carcinoma 
incidence has tripled since 1975.[1] According to the world-
wide known endocrine societies, this enormous increase is 
most likely related to high diagnostic rates of papillary thy-
roid carcinomas (PTCs), which are 1 cm or less in size and 
termed papillary thyroid microcarcinomas (PTMs).[2] Due 
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to this developing entity, the clinicopathologic differences 
between PTCs and PTMs gained more importance while 
deciding the management of the treatment and follow-up 
procedures of patients with PTMs.

The prognosis and clinical importance of PTMs are still con-
troversial. While some studies recommend nonoperative 
treatment due to the high survival rates of the disease, some 
of the authors take attention to the high incidence rates of 
local lymph node metastasis and multifocality of the tumor 
and recommend surgical treatment.[3–5] In this study, we 
aimed to observe the clinicopathologic features of the PTMs 
and also tried to compare these features with PTC.

Methods
After the institutional approval from the Sisli Hamidiye Etfal 
Training and Research Hospital Ethics Committee, the data 
of 86 patients who underwent total thyroidectomy, with or 
without prophilactic or therapeutic central neck dissection 
(unilateral or bilateral), or therapeutic lateral neck dissec-
tion for thyroid carcinoma at the Sisli Hamidiye Etfal Train-
ing and Research Hospital between 2011 and 2013 were 
retrospectively evaluated. Patients who underwent lobec-
tomy with a diagnosis of PTC or PTM after the fine-needle 
aspiration biopsy and also those diagnosed with PTC or 
PTM incidentally after lobectomy and not applied comple-
tion thyroidectomy were excluded from the study.
Patients were divided into two groups according to the tu-
mor size. Group 1 (G1) consisted of patients with a tumor 
<1 cm, while Group 2 (G2) consisted of patients with a tu-
mor >1 cm in size. The two groups were compared in terms 
of the preoperative thyroid-stimulating hormone (TSH) lev-
el, anti-thyroid peroxidase antibody (anti-TPO) and antithy-
roglobulin antibody (TgAb) values, multifocality, lympho-
vascular invasion, the presence of extrathyroidal extension, 
and central and/or lateral lymph node metastasis.
Continuous data and categorical data were compared us-
ing the Mann–Whitney U test and Fisher’s exact test or chi-
square test, respectively. All tests were two tailed, and a 
value of p<0.05 was considered statistically significant.

Results
A total of 86 patients with thyroid carcinoma who under-
went thyroidectomy between 2011 and 2013 were includ-
ed in the study. Twenty-one out of 86 (24.4%) patients were 
male, while the remaining 65 (75.6%) patients were female. 
There were 42 patients (31 females, 11 males) in G1 and 44 
patients (34 females, 10 males) in G2. The mean ages of the 
G1 and G2 were 51 and 47 years (range, 20–80) respective-
ly. No statistically significant difference was found between 
the groups in terms of sex and age.

The preoperative TSH, TgAb, and anti-TPO values were 

compared, and no statistically significant difference was 
observed between the groups (Table 1).

The multifocality rate of the tumor in G2 was 66% (29 of 
44 patients), while it was 36% (15 of the 42 patients) in G1. 
The difference between the groups was statistically signifi-
cant (p<0.001). The lymphovascular invasion rate in G1 was 
14.2% (6 of 42 patients), while it was 61% (27 of 44 patients) 
in G2, and there was a significant difference between the 
groups (p<0.001). Extrathyroidal extension rate of the tu-
mor cells in G1 was 21.4%, while it was 63.6% in G2. The 
difference between the groups was also statistically signifi-
cant (p<0.001) (Table 2).

The central lymph node metastasis rate in G2 was 38.6%, 
while it was 4.8% in G1. The difference between the groups 
was statistically significant (p<0.001). The lateral lymph 
node metastasis rate in G2 was 20.5%, while it was 0% in 
G1. The difference between the groups was statistically sig-
nificant (p<0.001) (Table 3).

Table 1. Preoperative Values of TSH, Anti- Tg, and Anti- TPO

 Group 1 Group 2 p
 (n=42) (n=44)

Age (mean±SD) 51.2±10 (31-67) 47.9±15.7 (20-80) 0.32
(min-max) 
Gender female/male (n) 31/11 10/34 0.709
TSH (mIU/L) (mean±SD) 1.77±1.44 2.44±3.98 0.721
(min-max) (0.01-5.69) 
Anti-TPO 5/20 9/18 0.355
Anti-Tg 5/25 7/24 0.749
Surgical procedure (n)

TT 37 18
TT+UCND 3 9
TT+BCND 1 6
TT+UCND+LND - 1
TT+BCND+LND 1 10

TSH: thyroid- stimulating hormone; anti- Tg: anti thyroglobulin antibody; 
anti- TPO: antithyroid peroxidase; n: number; TT: Total thyroidectomy; 
UCND: Unilateral central neck dissection; BCND: Bilateral cental neck 
dissection; LND: Lateral neck dissection.

Table 2. The Multicentricity, Lymphovascular Invasion, and 
Extrathyroidal Extension Rates of the Groups According to the 
Pathologic Evaluation of the Thyroidectomy Specimens

Pathological evaluation Group Present Not-Present p
  (%)  (%)

Multifocality G1 15 (36) 27 (64) <0.001
 G2 29 (66) 15 (34) 
Lymphovascular invasion G1 6 (14.2) 36 (85.8) <0.001
 G2 27 (61) 17 (39) 
Extrathyroidal extension G1 9 (21.4) 33 (78. 6) <0.001
 G2 28 (63.6) 16 (36.4)
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Discussion
The USG-guided fine-needle aspiration biopsy has been 
the milestone for the increasing incidence of PTMs. Anoth-
er reason for the increasing incidence of PTMs is a more ac-
curate evaluation of the pathologic specimen of thyroidec-
tomies.[6, 7] PTMs are generally classified as well-prognosed 
tumors. Despite this good prognosis, the management of 
these tumors is still controversial. In the current study, we 
reported the data of 86 patients with PTMs and tried to fig-
ure out if there was a correlation between these surgically 
treated patients and poor prognostic PTC factors.

The PTM prognosis is almost excellent. A total of 18.445 pa-
tients with PTMs who underwent surgery from the Ameri-
can SEER databasewere evaluated. The 10-year and 15-year 
overall survivals were found as 94.6% and 90.7%, respec-
tively. In addition, disease-specific survivals were reported 
at 99.5% and 99.3%, respectively. The age >45, male gen-
der, lymph node metastases, extrathyroidal extension, and 
distant metastases were demonstrated as independant risk 
factors for overall survival. The presence of two or more of 
these risk factors were also strongly associated with the 
carcinoma-related mortality.[8, 9] Hay et al.[10] studied 900 pa-
tients with PTM in a 60 years period with a mean follow up 
of 17.2 years and found the 20 year and 40 year recurrence 
rates as  6% and 8%, respectively. Multifocality, lymph node 
metastasis and a tumor size >5mm were reported to be the 
risk factors in a large series of patients.[10, 11]

Recently, in a study of 8.676 patients with PTM; when the 
patients with contralateral lobe recurrence were removed 
throughout the lobectomy patients, it was detected that 
the recurrence was mostly seen in the regional lymph 
nodes. An increased tumor diameter, multifocality, micro-
scopic extrathyroidal extension, and central lymph node 
metastasis were determined as risk factors in both all the 
recurrences and the contralateral lobe recurrences in lo-
bectomy patients.[12]

The serum level of TSH, a pituitary hormone that regulates 
the thyroid hormone metabolism, has been previously 
shown as a prognostic factor for the PTC.[13–15] TPO-Ab and 
Tg-Ab are the other important clinical tests that are also 
known as potential prognostic PTC factors.[16–18]

Wu et al.[18] studied 2.132 patients who underwent thy-
roidectomy due to nonautoimmune thyroid diseases and 
observed that patients with PTC showed a higher rate of 
TgAb positivity and a higher TSH level than patients with 
multinodular guatr. Kim et al.[16] collected the data of 323 
patients with PTM and found that TgAb had a higher preva-
lence in patients with PTM and lymphocytic thyroiditis (LT). 
In our study, there was no statistically significant difference 
between the groups in terms of TSH levels and the TgAb, 
and anti-TPO positivity. The difference between our study 
and Kim’s study may be that LT was not taken into consider-
ation and the limited number of patients in our study.

Although multifocality is associated with an increased risk 
of recurrence, distant metastasis and mortality in PTC pa-
tients, it is related with the local recurrence in patients with 
PTM.[12]

The frequency of multifocality in PTMs is reported to be 
15%–32%. In our study, this rate was found to be 36% in 
PTM, which is compatible with the existing literature.[10, 12, 

18–20] In the current study, there was a statistically significant 
difference in terms of multifocality between patients with 
PTC and those with PTMs (66% vs. 36%; p<0.001). The sig-
nificantly lower multifocality rate of PTM compared to that 
of PTC can mean that PTM has a lower risk of recurrence. 
The multifocality feature has to be taken into consideration 
because of its presence in one-third of patients with PTM 
considering it is also a risk factor for recurrence in PTM.

Lymphovascular invasion (LVI) is an important and inde-
pendent risk factor for the local and distant recurrence, 
disease-free and overall survival rates, and prognosis of the 
patients with PTC.[21] LVI is a risk factor for central and lateral 
lymph node metastases.[22, 23]

Kim et al.[24] studied 662 patients with PTC in a single insti-
tution and found that 33% of them had LVI. In this study, 
the authors observed a significant relation between LVI 
and lateral and central cervical lymph node metastases. 
The incidence of pathological central lymph node metas-
tases in patients with N0 PTM was 33%, and they reported 
that LVI was one of the risk factors for clinical microscopic 
central metastasis. In our study, 14% of the patients with 
PTM had LVI invasion, while 61% of the patients with PTC 
had LVI (p<0.001). The difference between the groups was 
statistically significant. This finding is in compliance with 
our study demonstrating the lower rates of central and lat-
eral metastases in PTM compared to PTC.

There were statistically significant differences between the 
groups in terms of central and lateral lymph node metasta-
ses. A total of 4.8% of patients with PTM had metastasis in 
central lymph nodes, while 38.6% of the patients with PTC 
had metastasis in central lymph nodes (p<0.001). There 

Table 3. The Central and Lateral Lymph Node Metastases Rates 

Pathological evaluation Group Present Not-Present p
  (%) (%)

Central lymph G1 2 (4.8) 40 (95.2) <0.001
node metastasis G2 17 (38.6) 27 (61.4 ) 
Lateral lymph G1 0 (0) 42 (100) <0.001
node metastasis G2 9 (20.5) 35 (79.5)



123Kartal et al., Features of Thyroid Micropapillary Cancer / doi: 10.14744/SEMB.2019.68790

were no patients in the PTM group with lateral lymph node 
metastasis, while 9 patients (20.5%) with PTC had metasta-
sis in lateral lymph nodes (p<0.001). In some of the stud-
ies, patients with PTM have been reported to have cervical 
lymph node metastasis with a rate of 3% up to 17% after 
the evaluation of the pathology specimen.[25, 26] In the cur-
rent study, the low rate of lymph node metastasis in pa-
tients with PTM may be related to the low rate of clinical 
lymph node metastasis and rarely performed prophilactic 
central neck dissection. The central lymph node metastasis 
is a risk factor for local recurrence.

The American Thyroid Association (ATA) guideline classi-
fies PTC with minimal extrathyroidal extension (mETE) at 
intermediate risk of persistent/recurrent disease and rec-
ommends thyroidectomy and radioactive iodine ablation 
for the patients with PTC with ETE.[27] But the treatment 
options for the patients with PTMs with ETE are not clear. 
Extrathyroidal extension is a negative factor upon survival 
both for PTC[28, 29] and PTM.[8, 12]

In our study, 21.4% of the patients in the PTM group had 
ETE, while 63.6% of the patients in the PTC group had ETE. 
The difference was statistically significant (p<0.001). De-
spite the higher recurrence risk in PTC regarding ETE, this 
feature is also not rare in PTM. The American Joint Commit-
tee on Cancer (AJCC) has published the 8th editon of the 
TNM carcinoma staging manual that is used for predicting 
the disease-specific survival, which is different from the 
ATA guidelines.[30] One of the major changes in the recent 
manual was the removal of the minimal extrathyroidal ex-
tension definition, which is detected only on histologic ex-
amination, from the explanation of T3 disease. Due to this 
change, the minimal extrathyroidal extention will no lon-
ger have an impact on either T category or overall disease 
stage.[31] The debate on this subject seems to continue in 
the future.

The main limitations of our study are its being retrospec-
tive and having a limited number of patients.

Conclusion
TPMs are generally associated with good prognostic fac-
tors and high survival rates. The properties associated with 
tumor aggressiveness of PTM are lower than in other papil-
lary carcinomas. In addition, the risk factors such as multi-
focality, ETE, and LVI increasing the recurrence risk are not 
rare in PTM. Thus, the patients having these histopatho-
logical tumor features should be followed more carefully.

Disclosures

Ethics Committee Approval: The study was approved by the 
Ethics Committee of Health Sciences University, Sisli Hamidiye 
Etfal Training and Research Hospital.

Peer-review: Externally peer-reviewed.

Conflict of Interest: The authors declare that there are no any 
conflicts of interests with any company or organization.

Authorship Contributions: Concept – K.K., M.U.; Design – K.K., 
M.U.; Supervision – M.U.; Data collection &/or processing – N.A.; 
Analysis and/or interpretation – K.K., N.A., M.U.; Literature search 
– K.K., M.U.; Writing – K.K.; Critical review – K.K., M.U.

References
1. Davies L, Welch HG. Current thyroid cancer trends in the United 

States. JAMA Otolaryngol Head Neck Surg 2014;140:317–22.
2. Davies L, Morris LG, Haymart M, Chen AY, Goldenberg D, Morris 

J, et al; AACE Endocrine Surgery Scientific Committee. American 
Association Of Clinical Endocrinologists And American College 
Of Endocrinology Disease State Clinical Review: The Increasing 
Incidence Of Thyroid Cancer. Endocr Pract 2015;21:686–96.

3. Ito Y, Uruno T, Nakano K, Takamura Y, Miya A, Kobayashi K, et al. 
An observation trial without surgical treatment in patients with 
papillary microcarcinoma of the thyroid. Thyroid 2003;13:381–7.

4. Hay ID, Grant CS, van Heerden JA, Goellner JR, Ebersold JR, Berg-
stralh EJ. Papillary thyroid microcarcinoma: a study of 535 cases 
observed in a 50-year period. Surgery 1992;112:1139–46.

5. Braga M, Graf H, Ogata A, Batista J, Hakim NC. Aggressive be-
havior of papillary microcarcinoma in a patient with Graves' dis-
ease initially presenting as cystic neck mass. J Endocrinol Invest 
2002;25:250–3.

6. Pelizzo MR, Boschin IM, Toniato A, Pagetta C, Piotto A, Bernante P, 
et al. Natural history, diagnosis, treatment and outcome of pap-
illary thyroid microcarcinoma (PTMC): a mono-institutional 12-
year experience. Nucl Med Commun 2004;25:547–52.

7. Chow SM, Law SC, Au SK, Mang O, Yau S, Yuen KT, et al. Changes 
in clinical presentation, management and outcome in 1348 pa-
tients with differentiated thyroid carcinoma: experience in a sin-
gle institute in Hong Kong, 1960-2000. Clin Oncol (R Coll Radiol) 
2003;15:329–36.

8. Yu XM, Wan Y, Sippel RS, Chen H. Should all papillary thyroid 
microcarcinomas be aggressively treated? An analysis of 18,445 
cases. Ann Surg 2011;254:653–60. 

9. Aygün N, İşgör A, Uludağ M. Can Active Surveillance be an Alterna-
tive to Surgery in Papillary Thyroid Microcar- cinoma?: The Current 
Situation Worldwide. Med Bull Sisli Etfal Hosp 2018;52:233–43.

10. Hay ID, Hutchinson ME, Gonzalez-Losada T, McIver B, Reinalda 
ME, Grant CS, et al. Papillary thyroid microcarcinoma: a study of 
900 cases observed in a 60-year period. Surgery 2008;144:980–7.

11. Noguchi S, Yamashita H, Uchino S, Watanabe S. Papillary micro-
carcinoma. World J Surg 2008;32:747–53.

12. Kim SK, Park I, Woo JW, Lee JH, Choe JH, Kim JH, et al. Total thy-
roidectomy versus lobectomy in conventional papillary thyroid 
microcarcinoma: Analysis of 8,676 patients at a single institution. 
Surgery 2017;161:485–92.

13. Cooper DS, Specker B, Ho M, Sperling M, Ladenson PW, Ross 



124 The Medical Bulletin of Sisli Etfal Hospital

DS, et al. Thyrotropin suppression and disease progression in 
patients with differentiated thyroid cancer: results from the Na-
tional Thyroid Cancer Treatment Cooperative Registry. Thyroid 
1998;8:737–44.

14. McLeod DS, Watters KF, Carpenter AD, Ladenson PW, Cooper DS, 
Ding EL. Thyrotropin and thyroid cancer diagnosis: a systematic 
review and dose-response meta-analysis. J Clin Endocrinol Metab 
2012;97:2682–92.

15. Fiore E, Vitti P. Serum TSH and risk of papillary thyroid cancer in 
nodular thyroid disease. J Clin Endocrinol Metab 2012;97:1134–45.

16. Hollowell JG, Staehling NW, Flanders WD, Hannon WH, Gunter 
EW, Spencer CA, et al. Serum TSH, T(4), and thyroid antibodies 
in the United States population (1988 to 1994): National Health 
and Nutrition Examination Survey (NHANES III). J Clin Endocrinol 
Metab 2002;87:489–99.

17. Souza SL, Montalli Da Assumpção LV, Ward LS. Impact of previous 
thyroid autoimmune diseases on prognosis of patients with well-
differentiated thyroid cancer. Thyroid 2003;13:491–5.

18. Wu X, Lun Y, Jiang H, Gang Q, Xin S, Duan Z, et al. Coexistence 
of thyroglobulin antibodies and thyroid peroxidase antibodies 
correlates with elevated thyroid-stimulating hormone level and 
advanced tumor stage of papillary thyroid cancer. Endocrine 
2014;46:554–60. 

19. Kim HS, Choi YJ, Yun JS. Features of papillary thyroid microcar-
cinoma in the presence and absence of lymphocytic thyroiditis. 
Endocr Pathol 2010;21:149–53. 

20. Katoh R, Sasaki J, Kurihara H, Suzuki K, Iida Y, Kawaoi A. Multiple 
thyroid involvement (intraglandular metastasis) in papillary thy-
roid carcinoma. A clinicopathologic study of 105 consecutive pa-
tients. Cancer 1992;70:1585–90.

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

22. Sun W, Lan X, Zhang H, Dong W, Wang Z, He L, et al. Risk Fac-
tors for Central Lymph Node Metastasis in CN0 Papillary Thyroid 
Carcinoma: A Systematic Review and Meta-Analysis. PLoS One 

2015;10:e0139021. 
23. So YK, Kim MJ, Kim S, Son YI. Lateral lymph node metastasis in 

papillary thyroid carcinoma: A systematic review and meta-analy-
sis for prevalence, risk factors, and location. Int J Surg 2018;50:94–
103.

24. Kim JM, Kim TY, Kim WB, Gong G, Kim SC, Hong SJ, et al. Lym-
phovascular invasion is associated with lateral cervical lymph 
node metastasis in papillary thyroid carcinoma. Laryngoscope 
2006;116:2081–5.

25. Liu Z, Lei J, Liu Y, Fan Y, Wang X, Lu X. Preoperative predictors of 
lateral neck lymph node metastasis in papillary thyroid microcar-
cinoma. Medicine (Baltimore) 2017;96:e6240.

26. Kwak JY, Kim EK, Kim MJ, Son EJ, Chung WY, Park CS, et al. Papil-
lary microcarcinoma of the thyroid: predicting factors of lateral 
neck node metastasis. Ann Surg Oncol 2009;16:1348–55. 

27. Haugen BR. 2015 American Thyroid Association Management 
Guidelines for Adult Patients with Thyroid Nodules and Differen-
tiated Thyroid Cancer: What is new and what has changed? Can-
cer 2017;123:372–81.

28. Castagna MG, Forleo R, Maino F, Fralassi N, Barbato F, Palmitesta P, 
et al. Small papillary thyroid carcinoma with minimal extrathyroi-
dal extension should be managed as ATA low-risk tumor. J Endo-
crinol Invest 2018;41:1029–35.

29. Park YM, Lee DY, Oh KH, Cho JG, Baek SK, Kwon SY, et al. Clinical 
implications of pathologic factors after thyroid lobectomy in pa-
tients with papillary thyroid carcinoma. Oral Oncol 2017;75:1–5.

30. Tuttle M, Morris LF, Haugen B, Shah J, Sosa JA, Rohren E, et al. 
2017 Thyroid differentiated and anaplastic carcinoma. In: Amin 
MB, Edge SB, Greene F, Byrd D, Brookland RK, Washington MK, 
et al, editors. AJCC Cancer Staging Manual. 8th ed. New York: 
Springer International Publishing.

31. Tuttle RM, Haugen B, Perrier ND. Updated American Joint Com-
mittee on Cancer/Tumor-Node-Metastasis Staging System for 
Differentiated and Anaplastic Thyroid Cancer (Eighth Edition): 
What Changed and Why? Thyroid 2017;27:751–6.


