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Dear Editor, 
We read with great interest the article by Shin, et al.1 com-

paring the diagnostic performance of fine-needle aspiration 
(FNA) and core needle biopsy (CNB). This head-to-head com-
parison in a specific patient population revealed that CNB is 
not superior to FNA for diagnosing thyroid nodules, which is 
inconsistent with the result reported by a previous study in-
volving similar head-to-head comparisons in the general pa-
tient population.2,3

Several factors should be considered when interpreting the 
results reported by Shin, et al.1 First, the study population in-
cluded a specific group of referred patients who underwent 
both FNA and CNB at other clinics and underwent surgery 
(the gold standard for diagnosing thyroid nodules in the 
study) at the authors’ institution. The disease spectrum in the 
specific study population may not be representative of patients 
in general clinical practice, as the prevalence of malignant tu-
mors was very high (87.2%), compared to the real-world prev-
alence of malignant tumors in patients undergoing biopsy for 
thyroid nodules in clinical practice (approximately 10–20%). 
When interpreting the diagnostic accuracy of a test in a study 
population and evaluating the applicability of the study re-
sults, disease prevalence in the study population should be 
considered.4 The positive and negative predictive values of a 
test directly depend on disease prevalence, and therefore, they 
are not applicable in situations with markedly different disease 

prevalences. Although the sensitivity and specificity of a test 
are commonly believed to not vary with disease prevalence, 
they may do so due to differences in the patient spectrum and 
other potential mechanisms.4 In a previous study, the speci-
ficity of a test tended to be lower with higher disease prevalence, 
although its sensitivity was less affected by disease prevalence.4 
When surgery is used as the gold standard for diagnosing thy-
roid nodules, many true negative benign nodules without sur-
gical diagnosis are inevitably excluded from the study popula-
tion, and the specificity is lowered due to partial verification 
bias.5 In the study by Shin, et al.,1 the malignancy rate of be-
nign CNB results was extraordinarily high [CNB, 87.5% (7/8); 
FNA, 33.3% (6/18)], which is markedly different from the true 
malignancy rate (<3%) in nodules with benign FNA6 and CNB7 
results in the general patient population. Therefore, the esti-
mated specificities in this specific study population may not 
be generalizable to real-world clinical practice.

Second, the pathologic classification of CNB diagnostic re-
sults into six diagnostic categories highly depends on the ex-
perience of a pathologist in reading CNB samples according 
to the pathological diagnostic criteria for CNB. In the study by 
Shin, et al.,1 the CNB pathologic reports were categorized into 
six categories based on the Bethesda System by a radiologist, 
and therefore, it is uncertain whether CNB diagnostic results, 
except the definitively benign or malignant results, were ac-
curately categorized according to the pathological diagnostic 
criteria of CNB. 

Third, apart from the limitation of the specific study popu-
lation, there is a concern that the result interpretation was bi-
ased. Previous studies involving similar head-to-head com-
parisons have consistently shown that compared to FNA, CNB 
has a higher sensitivity and similar specificity for diagnosing 
thyroid malignancy in the general patient population with 
first-line or second-line CNB.3,8,9 In the study by Shin, et al.,1 
CNB showed a significantly higher sensitivity with criteria 3 
(criteria for therapeutic and diagnostic surgery) and criteria 5 
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(criteria for therapeutic surgery) and a marginally higher sen-
sitivity with criteria 4 for malignancy than FNA in the entire 
study population. Further, CNB showed a higher sensitivity 
than FNA with criteria 5 in the subgroup patients with nodules 
≥1 cm. This conflicts with the conclusion of the study by Shin 
et al., which suggests that CNB is not superior to FNA for diag-
nosing thyroid nodules. Therefore, these factors should be 
considered in the interpretation of the study results.  

ORCID iD

Dong Gyu Na	 https://orcid.org/0000-0001-6422-1652

REFERENCES

1.	 Shin I, Kim EK, Moon HJ, Yoon JH, Park VY, Lee SE, et al. Core-
needle biopsy does not show superior diagnostic performance to 
fine-needle aspiration for diagnosing thyroid nodules. Yonsei 
Med J 2020;61:161-8.

2.	 Sung JY, Na DG, Kim KS, Yoo H, Lee H, Kim JH, et al. Diagnostic 
accuracy of fine-needle aspiration versus core-needle biopsy for 
the diagnosis of thyroid malignancy in a clinical cohort. Eur Radi-
ol 2012;22:1564-72.

3.	 Hong MJ, Na DG, Kim SJ, Kim DS. Role of core needle biopsy as a 
first-line diagnostic tool for thyroid nodules: a retrospective cohort 
study. Ultrasonography 2018;37:244-53.

4.	 Leeflang MM, Rutjes AW, Reitsma JB, Hooft L, Bossuyt PM. Varia-
tion of a test’s sensitivity and specificity with disease prevalence. 
CMAJ 2013;185:E537-44.

5.	 Kohn MA, Carpenter CR, Newman TB. Understanding the direc-
tion of bias in studies of diagnostic test accuracy. Acad Emerg Med 
2013;20:1194-206.

6.	 Cibas ES, Ali SZ. The 2017 Bethesda system for reporting thyroid 
cytopathology. Thyroid 2017;27:1341-6.

7.	 Son HM, Kim JH, Kim SC, Yoo RE, Bae JM, Seo H, et al. Distribu-
tion and malignancy risk of six categories of the pathology report-
ing system for thyroid core-needle biopsy in 1216 consecutive thy-
roid nodules. Ultrasonography 2020;39:159-65.

8.	 Na DG, Kim JH, Sung JY, Baek JH, Jung KC, Lee H, et al. Core-nee-
dle biopsy is more useful than repeat fine-needle aspiration in 
thyroid nodules read as nondiagnostic or atypia of undetermined 
significance by the Bethesda system for reporting thyroid cytopa-
thology. Thyroid 2012;22:468-75.

9.	 Na DG, Min HS, Lee H, Won JK, Seo HB, Kim JH. Role of core 
needle biopsy in the management of atypia/follicular lesion of 
undetermined significance thyroid nodules: comparison with re-
peat fine-needle aspiration in subcategory nodules. Eur Thyroid J 
2015;4:189-96.


