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Abstract: Objectives: The aim of the present study was to compare the Papillary Thyroid Microcarcinoma (PTMC) with 
nonPTMC, retrospectively, regarding the sonographic, clinical and laboratory features, to improve the diagnostic 
value of ultrasonography. Methods: We retrospectively analyzed the sonographic, clinical and laboratory features 
of patients who underwent thyroid ultrasound imaging from June 2010 to September 2014. Thyroid cancers were 
diagnosed by the Pathology Department, Renmin Hospital of Wuhan University. Results: A total of 279 patients 
were included. Within the 279 patients, 406 thyroid nodules were defined by ultrasound examination including 172 
PTMC and 234 nonPTMC. No significant differences were found regarding the age, gender and serum TSH level 
between the PTMC and nonPTMC groups. Compared with the nonPTMC group, regarding the sonographic features, 
the margins of the PTMC nodules smoother, and fewer cystic changes, less central vascular flow and cervical lymph 
nodes enlargement were detected in the PTMC cases (P<0.01). Conclusions: Ultrasound was an important manner 
to diagnose the PTMC and to reduce unnecessary treatment or biopsy. PTMC showed specific differences regarding 
the ultrasonic features from the nonPTMC. 
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Introduction

The incidence of papillary thyroid carcinoma 
(PTC) is increasing in several epidemiological 
studies worldwide [1]. In accordance with a ret-
rospective (1973-2006) survey of the incidence 
rate of PTC, the increased PTC incidence is 
mainly due to microcarcinoma in patients older 
than 45 years [2]. Papillary thyroid microcarci-
noma (PTMC) is defined as PTC that is less than 
or equal to 10 mm in its greatest dimension [3, 
4]. Recent studies have suggested that the 
overall increase in the incidence of PTC is par-
tially fueled by the 441% increase in the inci-
dence of PTMC reported between 1983 and 
2010 [4, 5]. However, in PTMC, the rates of 
incorrect and missed diagnoses are high due to 
the atypical clinical manifestations and more 
aggressive behavior with regional and distant 
metastases [6, 7]. Ultrasound (US) examination 
has been the best method of diagnosing PTC 
with the advantage of being a noninvasive pro-

cedure and providing immediate information 
compared with fine-needle aspiration (FNA) [8]. 
However, whether PTMC and papillary thyro- 
id nonmicrocarcinoma (nonPTMC) exhibit the 
same ultrasonic performances is controversial 
[9, 10]. The aim of the present study was to  
retrospectively compare PTMC with nonPTMC 
regarding their sonographic, clinical and labora-
tory features to improve the diagnostic value of 
ultrasonography.

Materials and methods

Patients

We retrospectively analyzed the sonographic, 
clinical and laboratory features of patients who 
underwent thyroid ultrasound imaging from 
June 2010 to September 2014. Clinical vari-
ables included age and gender. Laboratorial 
variable was TSH levels. All of the patients 
underwent preoperative ultrasonography from 
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6 days to 4 weeks, and a final diagnosis was 
confirmed and pathological examination after 
surgery. Exclusion criteria included patients 
with abnormal neck anatomy and incomplete 
information for statistical analysis. The study 
was conducted according the Declaration of 
Helsinki and with approval from the Ethics 
Committee of Renmin Hospital of Wuhan 
University (Wuhan, China).

US examinations

GE Healthcare color Doppler US (Model: Vivid 
E9, Norway) and a superficial probe (Model: 
4C-D, 7.5-10 MHz) were used for standard US. 
A retrospective review of the sonographic imag-
es was performed by two radiologists, indepen-
dently, and both of whom had experiences in 
thyroid sonographic imaging for more than 6 
years. The sonographic image review was con-
ducted before the operation and pathologic 
examination. Each of the two radiologists made 
a final diagnosis for each of the nodules as 
being malignant or benign based on their US 
characterizations. And the final decision was 
reached by consensus. If any inconsistency 
was found, a third radiologist was consulted to 
arrive at a consensus.

The nodule localization, number, size (cm), ratio 
of length/width (A/T), the presence of cystic 
change, echogenicity, margin (well, ill-defined 
or spiculated), type of calcification and vascu-
larization pattern (type I: absence of blood flow; 
type II: peripheral vascular flow; type III: central 
vascular flow) were evaluated using standard 

US. The internal structure was termed as pri-
marily cystic if the solid component was less 
than 50%. The echogenicity of the solid com- 
ponent was classified into two categories: 
hypoechogenicity and equal/hyperechogenici-
ty. Calcification within the nodule was classified 
into three categories: type I: absence of calcifi-
cation; type II: coarse or rim calcifications; and 
type III: microcalcifications. Microcalcification 
was defined as hyperechoic spots less than 2 
mm. The A/T ratio was assessed as the ratio of 
the anteroposterior (A) to transverse (T) dimen-
sions (A/T<1 or A/T≥1). The cervical lymph 
nodes was defined as enlargement if irregular 
shape presented, A/T>1, and the leather/
medulla ratio disorder was observed.

Pathologic diagnosis

All pathologic diagnoses were conducted by 
experienced pathologist in the pathologic diag-
nosis of thyroid cancer followed the previously 
established criteria [3]. Lesions were classified 
as malignant and benign groups based on the 
pathologic diagnosis. The malignant group was 
subcategorized as with PTMC and nonPTMC 
further, based on the pathologic analysis.

Statistical analysis

All statistical analyses were performed using 
the SPSS 17.0 statistical software. The mea-
surement data were expressed as the mean ± 
standard deviation, and their differences were 
evaluated by independent sample t-test. The 
enumeration data were analyzed using χ2 test 
or Fisher’s exact test for categorical variables 
and the non-parametric test (Mann-Whitney) 
for the quantitative variables of the groups. P 
values less than 0.05 were considered to indi-
cate a statistically significant difference. Odds 
ratios (ORs) and 95% CIs were calculated. 

Results

Clinical findings

A total of 279 patients were included. Within 
the 279 patients, with 406 thyroid nodules 
were defined by ultrasound examination includ-
ed including 172 PTMC and 234 nonPTMC. Of 
the 279 patients 188 were women and 91 were 
men, with a mean age of 48.46 years (range: 
14-77 years). The cancers were diagnosed 1 
day to 1 month after the clinical, serum TSH 

Table 1. Characteristics of patients included 
in the study

Characteristic nonPTMC
n=234

PTMC
n=172 P

Age
    <20 4 1 0.450
    20-45 40 37 Reference
    >45 190 134 0.286
Sex
    Male 58 47 Reference
    Female 176 125 0.564
TSH level
    Normal 214 159 Reference
    Hypothyroidism 8 3 0.480
    Hyperthyroidism 12 10 0.795
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level, and ultrasound examinations. No signifi-
cant differences were found regarding thein 
age, gender and serum TSH level between the 
PTMC and nonPTMC groups (Table 1).

Sonographic findings 

Several ultrasonographic images were signifi-
cantly associated with PTMC compared with 
nonPTMC (Table 2; Figure 1). Compared with 
the nonPTMC group, regarding the sonographic 
features, the margins of the PTMC nodules 
revealed more smoother margins than did non-
PTMC, and as well as fewer cystic changes,  
and less central vascular flow and cervical 
lymph nodes enlargement were detected in the 
PTMC cases (P<0.01). Ill-defined/speculated 
margins and II/III vascular flow accounted for 
27.9% (48/172) and 42.4% (73/172) of all the 
PTMC cases, respectively. In contrast, in non-

advanced age (>45 years), female gender and a 
normal TSH level still dominated in all two of 
the groups. A previous study [12] showed that 
the average age of patients who had PTMC was 
younger than the average age of patients with 
nonPTMC (50.6 vs. 54.6 years), but they did not 
perform a longitudinal analysis. Another study 
[13] found that no significant association 
between the TSH level and tumor progression, 
as verified during the nonsurgical observation 
trial for PTMC; TSH was not a good predictor of 
PTMC growth, finding that was consistent with 
our results.

Specific differences regarding the US features 
were observed in between the PTMC and non-
PTMC cases. Ill-defined/spiculated margins 
and cystic changes were found more in nonPT-
MC than in PTMC cases; however, because the 
thyroid tumor grew slowly and with low degree 

Table 2. Comparison of sonographic characteris-
tics between PTMC and nonPTMC 

Characteristic nonPTMC
n=234

PTMC
n=172 P

No of nodules
    1 82 69 Reference
    ≥2 76 52 0.394
Margins
    Smooth 127 124 Reference
    ill defined or Spiculated 107 48 P<0.001
Vascular flow
    I 40 99 Reference
    II 67 50 P<0.001
    III 127 23 P<0.001
A/T
    <1 32 22 Reference
    ≥1 202 150 0.795
Internal Structure
    Cystic (Solid ≤50%) 36 9 Reference
    Solid (Solid >50%) 198 163 0.001
Echo of solid component
    Hypoechoic 152 106 Reference
    Equal/hyperechoic 26 17 0.848
Calcifications
    No 55 32 Reference
    Microcalcifications 131 117 0.093
    Coarse or Rim 48 23 0.565
Cervical lymph nodes
    Normal 113 142 Reference
    Enlargement 121 30 P<0.001

PTMC group, ill-defined/spiculated margins 
and II/III vascular flow accounted for 45.7% 
(107/234) and 82.9% (194/234) of all the 
cases, respectively. 51.7% (121/234) of the 
nonPTMC cases were detected with enlarge-
ment of cervical lymph nodes, while in the 
PTMC group only 22.7% (30/132) of the cases 
with cervical lymph nodes. 6.8% (9/132)  
of the PTMC cases were observed with cys- 
tic changes; however, the rate of cystic chan- 
ge in the nonPTMC cases occupied 15.4% 
(36/234), and the difference was statistically 
significant (P=0.001). 

Discussion

Due to the widespreaded use of imaging pro-
cedures, such as US, many small thyroid nod-
ules can be observed and analyzed with mas-
sively increased clarity and resolution. What’s 
more, ultrasound-guided FNA of nonpalpable 
thyroid nodules and more accurate histopath-
ological search and extensive histologic sam-
pling of the resected thyroids contribute to 
the increase [11]. The occurrence of PTMC is 
dramatically increased globally nowadays. 
Therefore, it was important to characterize 
the clinicopathological features of PTMC 
which contribute to cancer progression, as 
well as compare the US characteristics of 
PTMC and nonPTC.

No significant differences were found regard-
ing the serum TSH level between the PTMC 
and nonPTMC groups. In the present study, 
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of malignancy, ill-defined/spiculated margins 
were considered as an unmarked showing. As 
the tumors grow faster, liquefaction necrosis 
and cystic changes occur [14]. Neovascula- 
rization provides nutrients for the growth of 
malignant tumors. In our study, the blood flow 
of the PTMC nodules was primarily grade I 
(51.7%, 89/172), whereas the blood flow in the 
nonPTMC nodules was mainly grade III (54.2%, 
127/234). This kind of difference may attribute 
to the no or less neovascularization of PTMC; 
therefore, the low blood signals were difficult to 
observe. The presence of lymph node metasta-
sis in patients with PTMC ranged from 5% to 
44.2% when the patient was subjected to ther-
apeutic or necessary dissection [15, 16]. A pre-
vious study reported that tumor size was a pre-
dictive factor of cervical lymph node metasta-
ses in PTC patients [17], which could be con-
firmed by the results of our study: cervical 
lymph nodes enlargement accounted for 51.7% 
(121/234) in nonPTMC, which is significantly 
more than the 17.4% (30/172) observed in 
PTMC.

Because the study was conducted retrospec-
tively, selection bias is unavoidable. In conclu-
sion, the US was important to diagnose PTMC 
and to reduce the unnecessary treatment or 
biopsy of ???. The PTMC cases showed specific 
differences in their ultrasonic features from the 
nonPTMC ones but the diagnosis of benign 
nodules accompanied with occasional micro-

cancer has limitations. For cases that are diffi-
cult to diagnose, FNA or ultrasound-guided 
biopsy may still be necessary.

Acknowledgements

Original idea by SSR and WQ. WQ and LX 
designed and conducted the survey and gath-
ered the data. LJJ, WJ and SF performed statis-
tical analysis, figures, which was reviewed and 
approved by SSR and CC. All authors read and 
approved the final manuscript. 

Disclosure of conflict of interest

None.

Address correspondence to: Shengrong Sun, De- 
partment of Breast and Thyroid Surgery, Renmin 
Hosptial of Wuhan University, 99 Zhang Zhidong 
Road, Wuhan 430060, Hubei Province, P. R. China. 
E-mail: sun137@sina.com

References

[1] Davies L, Welch HG. Increasing incidence of 
thyroid cancer in the United States, 1973-
2002. JAMA 2006; 295: 2164-2167.

[2] Hughes DT, Haymart MR, Miller BS, Gauger PG, 
Doherty GM. The most commonly occurring 
papillary thyroid cancer in the United States is 
now a microcarcinoma in a patient older than 
45 years. Thyroid 2011; 21: 231-236.

[3] American Thyroid Association (ATA) Guidelines 
Taskforce on Thyroid Nodules and Differ-

Figure 1. Transverse sonographic image of thyroid nodules. A. PTMC in 45-year-old man shows irregular, A/T>1, hy-
poechoic nodule with spiculated margin, heterogeneous echotexture of solid portion. This nodule was classified as 
PTMC. B. nonPTMC in 46-year-old woman shows A/T>1, hypoechoic nodule with spiculated margin, heterogeneous 
echotexture of solid portion and sporadic microcalcification. This nodule was classified as nonPTMC.

mailto:sun137@sina.com


Differences in the sonographic features of PTMC and nonmicrocarcinoma

297 Int J Clin Exp Med 2016;9(1):293-297

entiated Thyroid Cancer, Cooper DS, Doherty 
GM, Haugen BR, Kloos RT, Lee SL, Mandel SJ, 
Mazzaferri EL, McIver B, Pacini F, Schlumberger 
M, Sherman SI, Steward DL, Tuttle RM. Revised 
American Thyroid Association management 
guidelines for patients with thyroid nodules 
and differentiated thyroid cancer. Thyroid 
2009; 19: 1167-1214.

[4] Hay ID, Hutchinson ME, Gonzalez-Losada T, 
McIver B, Reinalda ME, Grant CS, Thompson 
GB, Sebo TJ, Goellner JR. Papillary thyroid mi-
crocarcinoma: a study of 900 cases observed 
in a 60-year period. Surgery 2008; 144: 980-
988.

[5] Siegel R, Ma J, Zou Z, Jemal A. CA: A Cancer 
Journal for Clinicians. CA Cancer J Clin 2014; 
64: 9-29.

[6] Arora N, Turbendian HK, Kato MA, Moo TA, 
Zarnegar R, Fahey TJ 3rd. Papillary thyroid car-
cinoma and microcarcinoma: is there a need 
to distinguish the two? Thyroid 2009; 19: 473-
477.

[7] Lee HS, Park HS, Kim SW, Choi G, Park HS, 
Hong JC, Lee SG, Baek SM, Lee KD. Clinical 
characteristics of papillary thyroid microcarci-
noma less than or equal to 5 mm on ultra- 
sonography. Eur Arch Otorhinolaryngol 2013; 
270: 2969-2974.

[8] Anil G, Hegde A, Chong FH. Thyroid nodules: 
risk stratification for malignancy with ultra-
sound and guided biopsy. Cancer Imaging 
2011; 11: 209-223.

[9] Ito Y, Miyauchi A. A therapeutic strategy for in-
cidentally detected papillary microcarcinoma 
of the thyroid. Nat Clin Pract Endocrinol Metab 
2007; 3: 240-248.

[10] Page C, Biet A, Boute P, Cuvelier P, Strunski V. 
“Aggressive papillary” thyroid microcarcinoma. 
Eur Arch Otorhinolaryngol 2009; 266: 1959-
1963.

[11] Grodski S, Brown T, Sidhu S, Gill A, Robinson B, 
Learoyd D, Sywak M, Reeve T, Delbridge L. 
Increasing incidence of thyroid cancer is due 
to increased pathologic detection. Surgery 
2008; 144: 1038-1043.

[12] Sugitani I, Toda K, Yamada K, Yamamoto N, 
Ikenaga M, Fujimoto Y. Three distinctly differ-
ent kinds of papillary thyroid microcarcinoma 
should be recognized: our treatment strate-
gies and outcomes. World J Surg 2010; 34: 
1222-1231.

[13] Sugitani I, Fujimoto Y, Yamada K. Association 
between serum thyrotropin concentration and 
growth of asymptomatic papillary thyroid mi-
crocarcinoma. World J Surg 2014; 38: 673-
678.

[14] Wang Y, Li L, Wang YX, Feng XL, Zhao F, Zou 
SM, Hao YZ, Ying JM, Zhou CW. Ultrasound 
findings of papillary thyroid microcarcinoma: a 
review of 113 consecutive cases with histo-
pathologic correlation. Ultrasound Med Biol 
2012; 38: 1681-1688.

[15] Baudin E, Travagli JP, Ropers J, Mancusi F, 
Bruno-Bossio G, Caillou B, Cailleux AF, 
Lumbroso JD, Parmentier C, Schlumberger M. 
Microcarcinoma of the thyroid gland. Cancer 
1998; 83: 553-559.

[16] Vasileiadis I, Karakostas E, Charitoudis G, 
Stavrianaki A, Kapetanakis S, Kouraklis G, 
Karatzas T. Papillary thyroid microcarcinoma: 
clinicopathological characteristics and impli-
cations for treatment in 276 patients. Eur J 
Clin Invest 2012; 42: 657-664.

[17] Shi L, Song H, Zhu H, Li D, Zhang N. Pattern, 
predictors, and recurrence of cervical lymph 
node metastases in papillary thyroid cancer. 
Contemp Oncol (Pozn) 2013; 17: 504-509.


