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Introduction: The nuclear features that are thought to be classic indicators of thy-
roid nodules are not fully observed in core needle biopsies (CNB). The aim of this
study was to evaluate the histopathological differences between CNB samples and
resection sections.

Material and methods: The haematoxylin and eosin-stained CNB and resection
sections of thyroid nodules were retrospectively re-evaluated in terms of nuclear
and architectural parameters. The evaluations were conducted by 2 pathologists.
Statistical analysis was applied in 80 selected cases diagnosed as benign (#» = 37)
and papillary carcinoma/suspicious for papillary carcinoma (z = 43).

Results: The nuclear findings in the CNB were more subtle than in the resection
sections. The nuclei were smaller (measurements of the nuclear areas, major axes,
and minor axes in CNB and resection sections were 52.62 um?, 9.89 um, 6.75 pum,
129.18 um?, 14.53 um, and 10.79 um, respectively). Hypochromia was detected
in 46.5% of the papillary carcinoma cases. Grooves and pseudoinclusions were
the other nuclear features that could be detected. However, nuclear contour irreg-
ularity was the most reliable finding that could predict papillary carcinoma diag-
nosis in the CNB sections (v: 0.82, p < 0.001).

Conclusions: We believe that the histopathological differences we found have
an important place in diagnostics and should be emphasized, and new diagnostic
algorithms should be developed.
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Introduction

Fine needle aspiration (FNA) aimed at sampling
thyroid nodules for surgical triage is accepted as
the gold standard {1}. Core needle biopsy (CNB) was
first used as an alternative to FNA in the 1990s and
has become more popular in recent years {2-91. This
method is the first option for nodules that are calcified,
sonographically encapsulated, or show uncommon
radiological malignancy features. It is the second op-
tion for nodules with a nondiagnostic previous FNA,
with lesions that have received a diagnosis of atypia
of undetermined significance/follicular lesions of un-
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determined significance (AUS/FLUS), and those with
diagnostic variations {10, 11}. According to the lit-
erature, CNB is used as the first-line diagnostic tool
in some centres {4-9, 12]. Most articles report de-
creased rates of nondiagnostic/unsatisfactory and
AUS/FLUS diagnoses with CNB, leading to similar
decreases in repeated biopsy, diagnostic surgery, and
unnecessary follow-up rates {9, 71. One of the advan-
tages of the CNB method is the reportedly higher
diagnostic guidance value for follicular neoplasm/
suspicious for follicular neoplasm (FN/SFN) cases.
It is also reported to have diagnostic superiority in
the differential diagnosis of non-thyroid tissues, le-
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sions, and especially parathyroid {13—15}. However,
complication rates and features have been found to
be no different than for FNA [15}. Because studies
on CNB have a relatively short history, there is no
globally accepted and routinely used pathological di-
agnostic classification similar to the Bethesda System
[16]. However, an article by the Korean Endocrine
Pathology Thyroid Core Needle Biopsy Study Group
published in 2015 specified CNB diagnostic catego-
ries similar to the Bethesda System, and these have
been referred to in many subsequent articles {17}.

In this report, we also discuss the histopathologi-
cal pitfalls when using CNB for routine haematoxylin
and eosin (HE) evaluations compared with resection
material. Although the diagnostic benefits of CNB
are reported in many articles, data on the histopatho-
logical evaluation of structural and nuclear dimen-
sions are quite limited. Core needle biopsy is used as
the first preferred sampling method at the general
surgery unit of our centre, independent of the nodule
features. In our radiology unit, FNA is the primary
method, and CNB can be preferred as a secondary
method, although rarely. The aim of this study was
to evaluate the strengths and weaknesses of CNB by
sharing our observations on the histopathological dif-
ferences based on difficulties in diagnosis.

Material and methods

Approximately 3000 thyroid core needle biopsy
cases have been diagnosed at our department since
2014. For this study, 137 of 1337 CNBs that un-
derwent resection were re-evaluated retrospectively
for a one-year period. We evaluated selected cases re-
garding the histopathological features on routine HE
sections. To obtain valid data, the groups were divided
into 2 categories, and statistical analysis was applied
to 80 selected cases diagnosed as benign (z = 37)
and papillary carcinoma / suspicious for papillary car-
cinoma (z = 43).

Statistical analysis was performed with Statisti-
cal Package for the Social Sciences (SPSS) software
(version 20; IBM, SPSS Inc., NY, USA). Differenc-
es in the frequencies of nuclear features for diagno-
sis of papillary carcinoma between malignant and
benign cases on CNB sections were tested using ’
statistics. The estimated odds ratios (OR) with 95%
confidence interval (CI) were determined for poten-
tial risk. All tests were accepted as statistically sig-
nificant if the two-tailed p-value was less than 0.05.

All the cases going through the five-hour histolog-
ical processing stages underwent the same procedures
by the same technician following a 10% buffered
formaldehyde fixation to ensure standardization. The
sections were cut to a thickness of 2-3 microns on
2 slides with 3—5 sections on each slide, and routine
HE staining was performed. The resection materials

were similarly fixed in 10% buffered formaldehyde
and overnight standard histological processing was
applied. The first 100 cases were evaluated jointly
by 2 pathologists using microscopes with training
attachments so that a common language could be
developed. Cases that presented diagnostic difficul-
ties among the other shared cases were also evaluated
jointly to reach a consensus.

The cases were classified into the CNB diagnos-
tic categories specified by the Korean Endocrine Pa-
thology Thyroid Core Needle Biopsy Study Group in
the Jung e a/. article {17]. There were 6 diagnostic
groups using the structural and nuclear features as
the basis within this context. The structural and nu-
clear features were then analysed according to the di-
agnostic groups.

Micro/macrofollicular, papillary, trabecular, insu-
lar, and solid patterns were mainly noted for structur-
al evaluation. It was also possible to observe follicle
diameters, distortion findings, alternate pattern fea-
tures, the presence of fibrous capsules, colloid struc-
tures, and psammomatous calcification in the CNB
samples where more material could be obtained.

Nuclear evaluation included the size-shape, mem-
brane irregularity, and chromatin structure according
to the triple scoring system [18]. Nuclear enlarge-
ment, elongation, and overlapping were the main
criteria in the size-shape category. Contour irregu-
larities, grooves, and the presence of pseudoinclu-
sions were evaluated in the membrane irregularity
category. Hypochromia, chromatin margination, and
the presence of glassy nucleus were evaluated in
the chromatin structure category.

Results

According to the statistical analysis of 80 cases,
contour irregularity was the most reliable nuclear fea-
ture for distinguishing benign and malignant cases
with OR: 110, 95% CI: 22.9-526.7,p < 0.001, and
Cramer’s values were lower as we observed (Table I).

The histological features were as follows according
to our observations:

Core needle biopsies category I: nondiagnostic
or unsatisfactory

Biopsy samples consisting mostly of stromal ele-
ments without thyroid follicles were classified in this
group. Hence their histological differences were not
examined.

Core needle biopsies category II: benign lesions

a. Benign follicular nodule: Similar to the resection
sections, most CNB cases showed round follicular
structures of various diameters with a moderate to
large size within a mostly loose fibrous stroma. There
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Table I. Distribution of nuclear and architectural features and statistical values according to 2 categories (benign and

papillary carcinoma/suspicious for papillary carcinoma)

DiagNosTtic Groups oOF CNB BEeNIGN PAPILLARY CARCINOMA/ STATISTICAL

(N =137) SUSPICIOUS FOR PAPILLARY VALUES

CARCINOMA (N = 43)

PRESENCE OF NUCLEAR YEs Yes No YEs YEs No  p-vALUE  CRAMER’s 95%
AND ARCHITECTURAL FEATURES  (N) (%) (N) (N) (%) (N) VALUE CI
Papillary pattern 1 2.7 36 21 48.8 22 * * *
Microfollicular pattern 0 — 37 6 13.9 37 * * *
Fibrous capsule like structure 0 - 37 3 6.9 40 * * *
Follicular pattern 37 100 0 35 81.3 8 * * *
Other patterns 0 - 37 6.9 40 * * *
Oncocytic changes 4 108 33 7 16.2 36 * * *
Nuclear enlargement 3 8.1 34 20 46.5 23 < 0.001 0.42 2.6-37
Hypochromia 0 - 37 20 46.5 23 * * *
Nuclear contour irregularity 4 108 33 40 93 3 < 0.001 0.82 22.9-526.7
Nucleolar margination 0 - 37 1 2.3 42 * * *
Nuclear groove 1 2.7 36 29 67.4 14 < 0.001 0.66 9.2-601
Hyperchromia 1 27 36 7 16.2 36 * * *
Nuclear pseudoinclusion 0 - 37 19 44.1 24 ® ® *
Nuclear overlapping 0 - 37 23 53.4 20 * * *
Nuclear clearing 0 - 37 0 - 43 * * *

CNB — core needle biopsies
* These characteristics were not included in the statistical analysis.

was abundant colloid in most cases. Hyperfunction
findings characterized by abortive papillary structures
that also conformed to the clinical history and resection
sections were seen in some CNB sections. Scalloping
colloid was not seen in the CNB sections. An elongated
columnar cytoplasm was also one of the hyperfunction
features that could be observed in the CNB (Figure 1A).
Degenerative changes that could also have developed
secondarily to the previous FNA were seen in some
of the CNB samples. Dystrophic calcification and old
bleeding areas were present as well as wide hyalin-
ization areas in some samples. The nuclear features
received a score of less than 2 in the CNB and resection
sections in all cases in this group.

b. Lymphocytic thyroiditis: In these cases where
the stromal fibrosis is denser, the biopsy fragments
were macroscopically larger and less fragile compared
to other samples with a benign diagnosis. Secondary
lymphoid follicle organization areas that resulted in
germinal centre formation were seen in some cases.
The lymphoplasmacytic infiltration was diffuse or in
aggregate form in other cases (Figure 1B). Core nee-
dle biopsy samples enable evaluation of the structural
pattern, especially in cases where Hurthle cell meta-
plasia and endocrine atypia were more prominent, as
in Hashimoto’s thyroiditis. Non-necrotizing granulo-
ma foci with follicular structures or naked colloid in
the centre were seen in a few cases (Figure 1C).
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c. Non-thyroidal lesions: Parathyroid tissue proven
with immunohistochemical parathormone staining
was observed in one of the cases. The non-colloidal
tissue with a trabecular or microfollicle-like pattern
consisted of pure chief cells containing a hyperchro-
mic nucleus with a small and monotonous appear-
ance (Figure 1D).

Core needle biopsies category III: indeterminate
lesions

a. Indeterminate follicular lesions with nuclear
atypia: We observed thyroid tissue with colloid con-
taining large-diameter follicles, similar to benign fol-
licular nodules, in the cases classified in this group.
However, mild nuclear enlargement or contour irreg-
ularity was seen in some of the epithelial cells com-
posing these follicles. Hyperchromia was dominant
instead of hypochromia in most of these epithelial cells
(Figure 1E). The nuclear score was less than 2 in all
cases. The final diagnosis on the resections was equally
divided between benign and malignant for these cases.

b. Indeterminate follicular lesions with structural atypia:
Thyroid tissue consisting completely of Hurthle cells
or those that showed a pure microfollicular pattern was
seen in the cases classified in this group (Figure 1F). In
addition, fibrous capsules or adjacent normal thyroid
tissue that could be evaluated as FN/FNS were not
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Fig. 1. A) Papillary hyperplastic nodule, hyperfunction findings with elongated columnar cytoplasm, haematoxylin and
eosin (HE) 200x; B) Lymphocytic thyroiditis, HE 100x; C) Granuloma formation HE 100x; D) Parathyroid tissue,
HE 100x; E) Follicle epithelial cells with hyperchromatic nuclei with irregular contour, HE 200x; F) Hurthle cell prolif-
eration showing microfollicular and follicular patterns without capsule or normal thyroid tissue, HE 40x
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observed. Lymphoplasmacytic inflammatory infiltra-
tion was not seen, even in scattered areas. There was
no difference between the resection and CNB sections
of this group other than the nuclear size.

Core needle biopsies category IV: follicular
neoplasm/suspicious for follicular neoplasm

In contrast to CNB category IIIb, microfollicu-
lar organization/Hurthle cell proliferation areas that
were encapsulated or alternate to normal thyroid
tissue in adjacent regions were seen in this category
(Fig. 2A, B). The resection material received diag-
noses of follicular adenoma, minimal invasive follicu-
lar carcinoma, Hurthle cell papillary carcinoma, and
follicular hyperplasia. Histopathological comparison
with the resection material showed that the nuclei
were smaller in the CNB sections as they were in
category IIIb. Correct interventional sampling is im-
portant in differentiating this group from category
IIIb. The radiological evaluation of the encapsulated
solid nodules is therefore important.

Core needle biopsies category V-VI: suspicious
for malignancy/malignant

As in all the other groups, the fact that the struc-
tural pattern could be evaluated with a large amount
of material in this diagnostic category again provided
an advantage with the CNB samples. The classic, fol-
licular, and all other variants and their patterns were
identical in the CNB and resection sections (Figure 2C).
Follicular structures that had been altered to demon-
strate an infiltrative appearance were also noted in
some cases. A classic spindle cell pattern was noted
in one, while oncocytic morphology was dominant in
the other 2 cases diagnosed with medullary carcino-
ma, i.e. other than papillary carcinoma (Fig. 2D, E).
Psammomatous calcification, one of the indicators used
in addition to the pattern in the diagnosis of papillary
carcinoma, could be discerned as clearly in the CNB
samples as in the resection material (Figure 2F).

Colloid features are one of the ancillary findings
that can be evaluated in CNB sections. However, nu-
clear findings in CNB material can create a disadvan-
tage, especially for the unaccustomed observer, when
compared with structural features. Nuclear enlarge-
ment, one of the main accepted criteria in the histo-
pathological diagnosis of papillary carcinoma, was not
the same as that seen in the resection materials in any
of the CNB sections. We also measured the nuclear ma-
jor axis, minor axis, and nuclear area on the CNB and
resection sections of one randomly selected case. The
measurements of the nuclear major axis, minor axis,
and nuclear area were 9.89 um, 6.75 um, 52.65 um?,
14.53 pum, 10.79 um, and 129.18 um?in the CNB
and resection sections, respectively (Fig. 3A, F).
Also, nuclear clearing and nucleolar margination

314

could not be seen in the CNB sections. Chromatin was
also found to have a powdery appearance in the sec-
tions of some cases with a malignant diagnosis that
also included thyroid tissue as an internal control. De-
spite the hypochromia, which is a common finding in
FNA samples, the nuclei were more hyperchromatic
in the CNB than the resection sections. Nuclear con-
tour irregularity could be found more commonly in
CNB cases when compared with the other criteria in
the triple scoring system. A nuclear groove was also
one of the papillary carcinoma features that could be
seen in the CNB sections. Intranuclear pseudoinclu-
sions could be seen in the CNB cases at rates similar
to those of the resection sections. The nuclei were seen
to be smaller in medullary carcinoma cases, just like
papillary carcinoma, and the classic “salt-and-pepper”
chromatin feature could not be observed.

Based on these observations, we used the follow-
ing algorithm for the histopathological evaluation
of the CNB samples (Figure 4).

Discussion

The use of CNB as the diagnostic method of first
choice is still controversial. However, its use as an al-
ternative diagnostic method or in addition to FNA in
selected nodules is gradually becoming more popular
{3,6,8,13, 14,17, 19, 20}. It is claimed that the use
of CNB decreases the inadequacy rates and is pre-
ferred for cases diagnosed as AUS/FLUS with FNA
because of suboptimal technique. Although many ar-
ticles report the high diagnostic sensitivity of CNB,
there is little and limited discussion on the relevant
histopathological features. However, the histopatho-
logical features of the samples in our research are
different from the nuclear features observed in both
resection sections and FNA samples.

The Korean Endocrine Pathology Thyroid Core
Needle Biopsy Study Group {17} have reported that
follicular cells are smaller and have denser chroma-
tin in CNB sections compared to resection sections.
It is also reported that intranuclear pseudoinclusions,
accepted as quite specific to papillary carcinoma, can
be artificially observed in CNB materials {17]. Seok
et al. {21} compared the nuclear features of thyroid
papillary carcinomas in CNB and thyroidectomy ma-
terial based on the nuclear field and peripheral major/
minor axis dimensions. They found that CNB sec-
tions mostly had smaller nuclei, less prominent nu-
clear membrane irregularity, and less hypochromia.
We found the nuclear size to be smaller compared
with the resection materials in all the diagnostic
groups in our study, similar to the findings in the lit-
erature. The nuclear hypochromia, which was seen in
almost all of the papillary carcinoma cases, was ob-
served as hyperchromia or mild/suspected hypochro-
mia in the CNB samples. It is possible that nucleolar
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Fig. 2. A) Suspicious for follicular neoplasm, haematoxylin and eosin (HE) 40x; B) Suspicious for Hurthle cell follicular
neoplasm, HE 100x; C) Papillary thyroid carcinoma with papillary pattern, HE 100x; D) Medullary carcinoma with
spindle cell pattern, HE 100x; E) Amyloid deposits, HE 200x; F) Widespread psammomatous calcification, HE 100x
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Fig. 3. A) Haematoxylin and eosin (HE) 600x nuclear major axis of CNB; B) HE 600x nuclear major axis of resection;
C) HE 600x nuclear minor axis of CNB; D) HE 600x nuclear minor axis of resection; E) HE 600x nuclear area of CNB;
F) HE 600x nuclear area of resection
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INADEQUATE -
* Follicle free samples (muscular,

OTHER TISSUES, i.e. [«
® Parathyroid tissue

fibrous stromal tissues)
* If clinically required re-biopsy

ADEQUATE
¢ Thyroid tissue containing at least 8—10
follicles that can be evaluated

ADEQUACY

\ 4

*® Presence of nuclear or structural atypia

¢ Suspicious for malignancy/malignant ¢ Hyperchromia
¢ Well differentiated thyroid carcinomas
¢ Poorly differentiated thyroid carcinoma
¢ Undifferentiated thyroid carcinoma

¢ NIFT-P

® Medullary thyroid carcinoma sections

NO
¢ Colloid containing thyroid follicles with . YE_S
various diameters ¢ Classical papillary pattern
* Cyst wall ARCHITECTURAL ¢ Microfollicular pattern
¢ Secondary degenerative changes ¢ ATYPIA > * Trabecular pattern
¢ Lymphoplasmacytic infiltration, secondary ‘ Ins_ular pattern
lymphoid follicle organization ° SOl_ld pattern
¢ Granuloma organization * Spindle cell pattern
NO (nuclear score < 2)
* Benign follicular nodule P
* Lymphocytic thyroiditis - NUCLEAR ATYPIA
* Subacute granulomatous thyroiditis
v NO (nuclear score < 2)
NUCLEAR SCORE = 2 * Papillary hyperplasia/hyperfunction
¢ Indeterminate follicular lesion with nuclear [« YES ¢ Indeterminate follicular lesion with
atypia (category Illa) * Nuclear crowding-overlapping structural atypia (category I1Ib)
* Nuclear membrane irregularity  /
: Nuclear pseudoinclusion YES/NO
NUCLEAR SCORE > 2 Nuclear groove * FN/ENS included Hurthle cell neo-

* Nuclear enlargement

* Nuclear hypochromia

l@—]{ * It must be remembered that these nuclear findings
are more subtle in CNB sections than in resection

plasia

® Pure microfollicular pattern or Hurthle
cell follicles with capsule like fibrous
tissue or alternating normal thyroid
tissue adjacent to the lesion. No lym-
phoplasmacytic infiltration

* Immunohistochemical and molecular
techniques can be used to support diagnosis

Fig. 4. An algorithm proposal for the evaluation of core needle biopsies samples

CNB — core needle biopsies

margination could not be observed because of hyper-
chromia. Nuclear folding, crowding, and overlapping
were the more clearly recognizable nuclear features
of the papillary carcinoma. Nuclear membrane ir-
regularity, which we believe to be the most reliable
feature for the diagnosis of papillary carcinoma, was
most similar to the resection sections in the CNB sec-
tions. In some of the cases with a diagnosis of papil-
lary carcinoma, nuclear pseudoinclusions were seen
clearly and bore resemblance to the resection sec-
tions. However, they were not observed, even artifi-
cially, in any of the benign cases.

In the literature, comparative studies with alter-
native fixation solutions or periods have reported
morphological differences, especially in small biop-
sies, due to the variations in the penetration and at-
tachment rates. The effects of a long fixation peri-
od on the nuclear size and chromatin features have
been defined as shrinkage and condensation {22-26}.
Core needle biopsy samples and resection materials
are similarly fixed with 10% buffered formaldehyde
solution at our laboratory. A short process is used
for CNB samples that have been exposed to sim-
ilar fixation solutions and fixation periods, without
taking the tissue size differences into account. Even
if similar histological architectural features can be en-
sured, it has not been possible to prevent microscopic
differences in nuclear size and chromatin features.

One reason for these differences could be overfixation
of the tissue. One could try shorter fixation periods or
alternative fixatives to prevent such problems.

Structural features are as important as nuclear fea-
tures in the histopathological evaluation of thyroid
nodules. Core needle biopsy is not as successful as
FNA in evaluating nuclear atypia. However, the re-
sults of these samples where a large amount of ma-
terial can be obtained are similar to those of resec-
tion material in terms of pattern analysis. Papillary
and follicular patterns are among the most common
architectural features {27]. Other patterns we were
able to detect in the CNB sections included trabec-
ular, solid, and Warthin-like. The relatively straight-
forward evaluation of structural features has facil-
itated the diagnosis in medullary carcinoma cases.
Rough colloid and amyloid deposits frequently create
confusion in FNA material, depending on the quality
of the stain [28—30}. The fact that stromal features
can be evaluated together with the epithelial compo-
nent in CNB sections facilitates the defining of these
deposits. Similarly, colloid features can be discerned
more easily than with FNA. Psammoma bodies are
also detectable microscopic features in CNB sections.
Another advantage of the method is the ability to
support the diagnosis with immunohistochemical
studies or molecular methods, because histopatho-
logical sections are available.
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The Bethesda Category III (AUS/FLUS), which can
create confusion in clinical management, is determined
according to cytological or structural atypia {16].
The Korean Endocrine Pathology Thyroid Core Nee-
dle Biopsy Study Group {17} states that the indeter-
minate lesion category (IIla—IIIb—IIIc) corresponds
to this diagnosis in the Bethesda classification. Some
recent publications report that sampling with CNB
decreases diagnostic rates for AUS/FLUS compared
to FNA {3, 14, 31, 32}. The reactive cellular chang-
es observed in lymphocytic thyroiditis cases can lead
to the inclusion of the case in the AUS/FLUS cate-
gory by raising suspicion in FNA samples {33, 341.
It is possible to obtain larger biopsy samples in
Hashimoto thyroiditis cases accompanied by stro-
mal fibrosis because the thyroid gland has features
that are similar to lymphoid tissue. The follicular and
stromal features are evaluated together while pri-
marily taking the structural pattern into account in
these cases, and it is therefore possible to disregard
the inflammation-related groove, mild nuclear pale-
ness, and atypia findings in this way. It is possible
to make a diagnosis of lymphocytic thyroiditis more
confidently using CNB material, and there is there-
fore a decrease in our rate of AUS/FLUS diagnoses
(8.3% vs. 3.3%).

Jung et al. {17} have classified the FN/SFN group
as category IV and defined its limits with CNB. Al-
though the evaluation of a microfollicular, solid, or
trabecular patterns is an advantage of CNB, it is
not always possible to differentiate whether adja-
cent fibrous/hyalinized tissue is a real capsule or an
area of intranodular degenerative hyalinization. The
evaluation can be especially misleading in cases that
have previously undergone FNA or CNB. We there-
fore believe this diagnostic group has limitations also
for CNB samples. Similarly, we think that making
a diagnosis of noninvasive follicular thyroid neoplasm
with papillary-like nuclear features, which requires
the whole nodule and capsule to be sampled and then
evaluated with serial sections, is not possible with
CNB due to the criteria.

The differential diagnosis of Hurthle cell type fol-
licular neoplasia includes medullary carcinoma vari-
ants, parathyroid tissue, and histiocytes in FNA sam-
ples. Although they do not have the characteristic
sharply delineated cytoplasmic density {35, 36}, we
believe CNB samples facilitate the diagnosis with this
structural evaluation advantage in these cases.

Conclusions

Many recent studies have reported that CNB is su-
perior to FNA in the diagnostic classification of thy-
roid nodules. In contrast, there are few data on histo-
pathological evaluation. Using structural assessment
for the categorization of thyroid lesions is reassuring
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in these samples. However, the nuclear features, an-
other essential element of diagnosis, show import-
ant differences that could lead to diagnostic errors
when compared with resection materials. We believe
more studies sharing findings on the histopatholog-
ical evaluation of CNB samples are needed because
these special biopsies require more experience in all
the pathology processes from fixation to microscopic
evaluation.

Core needle biopsies is not yet a globally accepted
routine diagnostic method in thyroid nodule classi-
fication and management. In this article, the histo-
pathological differences among thyroid CNB mate-
rials are discussed.

This technique provides an advantage in terms
of architectural properties and amyloid-like intercel-
lular accumulation evaluation.

More abundant and high-quality samples can be
obtained for immunohistochemical and molecular
evaluation.

However, nuclear features that have not been his-
topathologically described in detail may cause diag-
nostic difficulties.

The authors declare no conflict of interest.
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