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!  Thyroid nodules are detected in up to 60% of healthy subjects 

! Most patients with thyroid nodules are asymptomatic, but the absence of 
symptoms does not rule out malignancy 

!  The main challenge in their management is to rule out malignancy 

Thyroid nodules 
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Thyroid nodules:  
diagnosis of malignancy 

Tissue for diagnosis examination may be obtained from the thyroid nodule by several 
different techniques: 

•  fine-needle aspiration (FNA), using a syringe 

•  fine-needle capillary sampling (FNC), without aspiration  

•  large-needle aspiration (LNA), using a syringe 

•  core needle biopsy (CNB), using cutting needle  

 

The biopsy techniques can be guided by palpation only or, preferably, by ultrasound 
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Fine-needle aspiration (FNA) 

•  FNA is the procedure of choice in the evaluation of malignancy in thyroid nodules 

•  FNA is a simple and safe office procedure in which tissue samples are obtained for 
cytologic examination  

•  Ultrasound guidance is preferred (US-FNA) 

•  Ultrasound guidance makes the procedure safer, more reliable, and more accurate 

GUIDELINES 
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Morris LF et al, WorldJ Surg 2008 

Ultrasound vs Palpation  
guided FNA  

Compared with palpation-guided FNA, the use of ultrasound (US-FNA) 
improves the cytologic diagnostic accuracy rate and reduces the nondiagnostic 
rate 
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Fine-needle aspiration (FNA) 

•  FNA is the procedure of choice in the evaluation of malignancy in thyroid nodules 

•  FNA is a simple and safe office procedure in which tissue samples are obtained for 
cytologic examination  

•  Ultrasound guidance is preferred (US-FNA) 

•  Ultrasound guidance makes the procedure safer, more reliable, and more accurate 

•  The current guidelines recommend performing ultrasound guided FNA biopsy (US-FNAB) 
with 23- to 27-gauge needles, with or without aspiration. 

GUIDELINES 
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Assessment of thyroid nodule 
malignancy 

!  History and physical examination 

!  Measurement of serum TSH and Calcitonin (???) 

!  Ultrasonographic features 
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Assessment of thyroid nodule 
malignancy 

 History and physical examination 
•  History of head and neck irradiation 
•  Family history of medullary thyroid carcinoma,  
•  Family history of multiple endocrine neoplasia type 2 
•  Family history of papillary thyroid carcinoma 
•  Age <14 or >70 years 
•  Male sex 
•  Growth of the nodule 
•  Firm or hard nodule consistency 
•  Fixed nodule 
•  Cervical adenopathy 
•  Persistent dysphonia, dysphagia, or dyspnea 
•  18FDG-PET positive thyroid nodules  
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18FDG-PET 

•  Thyroid incidentalomas detected by positron emission 
tomography (PET) with 18F-fluoro-deoxyglucose (focal uptake) 
should undergo US evaluation and FNA because of the high risk of 
malignancy. 

•  Approximately 35% 18FDG-PET positive thyroid nodules are 
cancer. 

•  Diffuse 18FDG-PET uptake, in conjunction with sonographic and 
clinical evidence of chronic lymphocytic thyroiditis, does not require 
further imaging or FNA.   
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Hormonal status 

•  TSH should be assessed in all patients with thyroid nodules.  
•  If the serum TSH is subnormal, a radionuclide (preferably 123I) thyroid scan 

should be performed.  
•  US-FNAB is not recommended for nodules the are functional on scintigraphy 

(hot nodules)  

" TSH 0.17 µIU/ml 
" FT4/FT3 normal 
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Hormonal status 

•  TSH should be assessed in all patients with thyroid nodules.  
•  If the serum TSH is subnormal, a radionuclide (preferably 123I) thyroid scan 

should be performed.  
•  FNA is not recommended for nodules the are functional on scintigraphy (hot 

nodules)  
•  If the serum TSH concentration is normal or elevated and the nodule meets 

sonographic criteria for sampling, then FNA biopsy is indicated  
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Calcitonin 

•  The routine measurement of serum calcitonin in patients with nodular thyroid 
disease is controversial. 

•  There was agreement that serum calcitonin may be considered in: 
•  patients with a family history or clinical suspicion of familial MTC or MEN2  
•  thyroid nodules with US findings or indeterminate cytologic findings 

suggestive of MTC 
•  patients with a nodular goiter undergoing thyroid surgery to avoid the risk of 

incomplete surgery  

•  There is emerging evidence that a calcitonin measurement from a thyroid nodule 
fine-needle aspiration (FNA) washout may be helpful in the preoperative 
evaluation of patients with a modestly elevated basal serum calcitonin  
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Assessment of thyroid nodule 
malignancy 

 
•  History and physical examination 

•  Measurement of serum TSH and Calcitonin (???) 

•  Ultrasonographic features 
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Thyroid Nodule  

Ultrasound Classication 
Systems  

 

Thyroid Nodule Management, Endocr Pract. 2016;22(Suppl 1)  23 

Table 5
&RPSDULVRQ�RI�WKH������$$&(�$&(�$0(�������$7$��DQG������%7$�7K\URLG�1RGXOH�8OWUDVRXQG�&ODVVLÀFDWLRQ�6\VWHPVa

AACE/ACE-AME ATA BTA
U1 Normal

1 Low-risk lesion
• Cysts (fluid component >80%)
• Mostly cystic nodules with 

reverberating artifacts and not 
associated with suspicious US 
signs

• Isoechoic spongiform nodules, 
either confluent or with regular 
halo

Benign
Purely cystic nodules (no solid 
component)

Very low suspicion
Spongiform or partially cystic nodules 
without any of the US features 
described in low-, intermediate- or 
high-suspicion patterns

Low suspicion
Isoechoic or hyperechoic solid nodule, 
or partially cystic nodule with eccentric 
solid area without:
• Microcalcifications
• Irregular margin 
• Extrathyroidal extension
• Taller than wide shape

U2 Benign
A. Halo, isoechoic, mildly 

hyperechoic
B. Cystic change ± ring-down sign 

(colloid)
C. Microcystic/spongiform
D-E. Peripheral eggshell calcification
F.      Peripheral vascularity

2 Intermediate-risk thyroid lesion
Slightly hypoechoic (vs. thyroid tissue) 
or isoechoic nodules, with ovoid-to-round 
shape, smooth or ill-defined margins
May be present:

• Intranodular vascularization 
• Elevated stiffness at 

elastography, 
• Macro or continuous rim 

calcifications
• Indeterminate hyperechoic 

spots

Intermediate suspicion
Hypoechoic solid nodule with smooth 
margins without:
• Microcalcifications
• Extrathyroidal extension
• Or taller than wide shape

U3 Indeterminate/equivocal
A. Homogeneous, markedly 

hyperechoic, solid, halo 
(follicular lesion)

B. Hypoechoic (?), equivocal 
echogenic foci, cystic change 
(irregular)

C. Mixed/central vascularity

3 High-risk thyroid lesion (50-90%)
 Nodules with at least 1 of the following 
features:

• Marked hypoechogenicity (vs. 
prethyroid muscles)

• Spiculated or lobulated margins 
• Microcalcifications
• Taller-than-wide shape 

(AP>TR)
• Extrathyroidal growth 
• Pathologic adenopathy

Expected risk of malignancy in 
accordance with the presence of 1 or 
more suspicious findings.

High suspicion
Solid hypoechoic nodule or solid 
hypoechoic component of partially 
cystic nodule with 1 or more of the 
following features:

• Irregular margins (infiltrative, 
microlobulated)

• Microcalcifications
• Taller than wide shape
• Rim calcifications with 

small extrusive soft tissue 
component

• Evidence of extrathyroidal 
extension

U4 suspicious
A. Solid, hypoechoic (cf. thyroid)
B. Solid, very hypoechoic (cf. strap 

muscle)
C. Disrupted peripheral 

calcification, hypoechoic
D. Lobulated outline

U5 Malignant
A. Solid, hypoechoic, 

lobulated/irregular outline, 
microcalcification (papillary 
carcinoma?)

B. Solid, hypoechoic, lobulated/
irregular outline, globular 
calcification (medullary 
carcinoma?)

C. Intranodular vascularity
D. Shape tall>wide (AP>TR)
E. Characteristic associated 

lymphadenopathy
Abbreviations: AACE/ACE/AME = American Association of Clinical Endocrinologists/American College of Endocrinology/
Associazione Medici Endocrinologi; AP = anteroposterior; ATA = American Thyroid Association; BTA = British Thyroid Association; 
TR = transverse; US = ultrasonography.
a Adapted from: 2015 ATA Management Guidelines for Adult Patients with Thyroid Nodules and Differentiated Thyroid Carcinoma. 
  Thyroid. 2016;26:1-133; British Thyroid Association Guidelines for the Management of Thyroid Carcinoma. Clin Endocrinol. 
  2014;81 Suppl 1:1-122; 2016 AACE/ACE-AME Clinical Practice Guidelines for the Diagnosis and Management of Thyroid 
  Nodules. Endocr Pract. 2016;22 Suppl 1:1-59.
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! US class 1: Low-risk thyroid lesion 

! US class 2: Intermediate-risk thyroid lesion 

! US class 3: High-risk thyroid lesion 

2016 AACE-AME  
Thyroid US classification 
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Risk of malignancy 1% 
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Indication for FNA 

Class 1: Low-risk lesions  
 
FNA is recommended only when nodules are >20 mm and are  

! Increasing in size 

! or associated with a high-risk history  

! or before thyroid surgery  

! or before minimally invasive ablation therapy 
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Class 2. Intermediate-risk  
thyroid lesion 

 

Risk of malignancy 5-15% 
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Indication for FNA 

FNA is recommended when nodules are > 20 mm 

Class 2. Intermediate-risk  thyroid lesion 
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Class 3. High-risk thyroid lesion  

Risk of malignancy 50-90% 
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Indication for FNA 

FNA is always recommended when nodules are > 10 mm 

Class 3. High-risk thyroid lesion  
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Indications for FNA 

In nodules with a major diameter of 5 to 10 mm consider either FNA sampling or 
watchful waiting on the basis of the clinical setting and patient preference  
 
Specifically, FNA is recommended for the following nodules:  
"  Subcapsular or paratracheal lesions  
"  Suspicious lymph nodes or extrathyroid spread 
"  Positive personal or family history of thyroid cancer 
•  History of head and neck irradiation 
•  Coexistent suspicious clinical findings (e.g., dysphonia)  

Class 3. High-risk thyroid lesion  
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Nodules <5 mm 

In light of the low clinical risk, nodules with a major diameter <5 mm should 
be monitored, rather than biopsied, with US, irrespective of their 
sonographic appearance. 
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Thyroid cytologic results 
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Nardi F. et al 2014 

2014 Italian Consensus 

8-15% 

54-74% 

2,5-5% 

4-5,4% 

7-10% 

7-10% 
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! Core Needle Biopsy (CNB) has been proposed as an additional 

diagnostic method to US-FNA, mainly to overcome the limitations of 
inconclusive cytologic diagnosis.  

! CNB provides a large amount of tissue which enables histologic 
diagnosis and the potential application of ancillary techniques. 

! Modern CNB devices, particularly 18–21-gauge, spring-activated, core 
needles, are recommended for procedure 

CORE	NEEDLE	BIOPSY	(CNB)	

Dong Gyu Na et al 2017  
AJNR Am J Neuroradiol 2016 
Jung Hyun Yoon 2015 

221

Thyroid Core Needle Biopsy

Korean J Radiol 18(1), Jan/Feb 2017kjronline.org

according to the mechanism of action: automated and 
semi-automated. The automated needle is called a double-
action needle because both inner and outer needles are 
spring-activated. This type of needle fires the stylet via a 
spring action that can more easily penetrate hard tissue. 
However, it may be more prone to adjacent tissue damage. 
The semi-automated needle is called a single-action 
needle because the spring activates just once: the stylet 
is manually introduced, followed by the spring-activated 
needle. The semi-automated needle enables a relatively safe 
procedure, despite the presence of a risky aspect because 
operators manually push the stylet into the tissue. There 
are various kinds of spring power. Although a device with 
a strong spring can better penetrate hard tissues such as 
calcifications or fibrosis, it has higher potential for injury 
of normal tissue or vessels. The amount of tissue obtained 
depends on the needle thickness and the length of the 
specimen notch (51).

The guiding needle or coaxial needle is a separate needle 
that provides assistance and easy intraneedle passage of the 
core needle to the target. It provides a clear path to work 
through when performing multiple biopsies in the same 
area and can improve accuracy and efficiency. However, the 
needle tract is greater because the size is larger than that 
of the corresponding biopsy needles.

[Recommendation 2]
Modern CNB devices, particularly 18–21-gauge, spring-

activated, core needles, are recommended for the procedure.

Patient Preparation
Fasting is not recommended for CNB in standard 

conditions (31). Informed consent should be obtained from 
all patients after discussion with them of the purpose, 
procedure, possible complications, and need for CNB. The 
use of drugs, especially those that affect bleeding tendency, 
such as warfarin, heparin, aspirin, or clopidogrel bisulfate, 
should be checked. Interruption of such agents can 
reduce the risk of biopsy-related complications. Bleeding 
tendency is checked by communication with patients and a 
screening blood test for coagulation is usually unnecessary. 
Aspirin and clopidogrel bisulfate should be withdrawn 
for 7–10 days, warfarin for 3–5 days, and heparin for 4–6 
hours before the procedure. After the procedure, aspirin 
and clopidogrel bisulfate can be started from the next 
day, warfarin that night, and heparin 2 hours later (52). 
However, anticoagulant withdrawal should be carefully 
discussed with the prescribing physician. Warfarin can be 
transiently changed to shorter-acting heparin (52).

[Recommendation 3]
Patients with bleeding tendency, such as those taking 

anticoagulation medications or with disorders affecting the 
coagulation cascade, should be thoroughly evaluated and 
any problems corrected before CNB.

Procedure
Core needle biopsy should be performed by experienced 

operators under US guidance. Operators should determine 
the appropriate type of CNB needle and access route via 
preprocedural US evaluation, which is also important for 
improving safety and diagnostic accuracy (31). Although no 
standard technique for thyroid CNB has been established, 
the KSThR recommend the following techniques for effective 
and safe procedures.

Experience is one of the most important factors for CNB 
safety. Less-experienced operators may have difficulties 
in finding the needle tip under US, which can increase 
the possibility of complications. CNB procedures by less-
experienced operators should be supervised by experienced 
operators.

During the US-guided procedure, there are two options for 
the guidance of CNB needles: a free-hand technique or a US 
probe-guiding device. Our society recommends a free-hand 
technique because it allows greater freedom, permitting the 
operators both to select the puncture point and to adjust 
the route during the procedure (51). Before the procedure, 

A

B
Fig. 1. Core needle device.
A. Stylet and specimen notch (arrows). B. Cutting cannula.
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CNB IN THYROID NODULES WITH PREVIOUS 
NOT ADEQUATE CYTOLOGY (THY 1/CLASS 1/CATEGORY I)  

!  Inadequate cytology occurs in 5-15 % of cases 

!  After repetition, 20-40% of these FNABs remain non-diagnostic 

!  Surgery is recommended for solid nodules with repeated inadequate results 

!  The malignancy rate is relatively low (5%–30%) in non diagnostic cytology 

AACE/ACE/Ame Guidelines 2016 
Jung Hyun Yoon 2015 
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Thyroid nodules with initially non-diagnostic, fine-needle aspiration results: 
comparison of core-needle biopsy and repeated fine-needle aspiration  

recommended in the case of incomplete results of visual
assessment, according to our unpublished data.

For CNB, the biopsy procedures were performed using a
1.1-c, or 1.6-cm excursion, 18-gauge, double-action spring-
activated needle (TSK Ace-cut; Create Medic, Yokohama,
Japan) [10, 13, 16]. Before insertion of the core needle, we
measured the longest diameter of the nodule and used power
Doppler US to carefully evaluate the vessels along the ap-
proach route in order to avoid haemorrhage. After induction of
local anaesthesia with 1 % lidocaine at the needle puncture
site, the end of the biopsy needle was advanced into the solid
part of the nodule using a free-hand technique (without an US
transducer probe). After the tip of the biopsy needle had been
advanced into the edge of the nodule, we re-evaluated the
vessels around the nodule so as to minimize possible vessel
injury. After measuring the distance of fire (1.1 or 1.6 cm), the
stylet and cutting cannula of the needle were sequentially
fired. Tissue cores were placed in 10 % buffered formalin
immediately after the procedure and were then conventionally
processed [16].

The adequacy of the procedure was assessed using real-
time US imaging, and the adequacy of the specimens was
assessed using visual inspection, classifying them into two
groups: insufficient (fewer than six particles) or sufficient
group (more than six visible particles). The insufficient group
was re-aspirated. In order to be considered adequate, all neg-
ative smears had to contain at least six groups of epithelial
cells, with 10 cells per group, in FNA and had to contain any
identifiable thyroid tissue in CNB [10, 16]. Additional FNA or
CNB procedures were performed when the lesion was con-
sidered inaccurately targeted in the case of small nodules or

when an insufficient specimen was suspected by visual in-
spection [16]. The mean number of specimens obtained with
CNB was 1.3 (one time, 136 nodules; two times, 43 nodules;
three times, one nodule).

After the biopsy, each patient was observed using a firm
local compression of the biopsy site for 10–20 minutes. When
the patient complained of pain or swelling of the neck, a repeat
US examination was performed to evaluate the complications
[16].

Cytology and histology analysis

FNA cytology and CNB histology specimens were reviewed
by an experienced pathologist. FNA cytology diagnoses were
categorized into six categories according to the Bethesda
System for Reporting Thyroid Cytopathology [10, 16, 17]:
non-diagnostic, benign, AUS/FLUS, FN/SFN, suspicious for
malignancy, and malignant. Because the diagnostic criteria for
CNB have not been standardized for thyroid nodules, CNB
histology diagnoses were categorized into the same six cate-
gories of the Bethesda System according to the histopathology
results of CNB in this study [10, 13, 16]. A non-diagnostic
CNB reading included the absence of any identifiable follic-
ular thyroid tissue, the presence of only normal thyroid gland,
or tissue containing only a few follicular cells insufficient for
diagnosis. The benign CNB findings included colloid nod-
ules, nodular hyperplasia, and lymphocytic thyroiditis. The
AUS/FLUS reading for CNB included nodules in which some
atypical cells were present but were not diagnostic of suspi-
cious malignancy or malignant tumor, and included cellular
follicular nodules in which a distinction between follicular
neoplasm and hypercellular hyperplastic nodule was not pos-
sible. The FN/SFN reading for CNB included nodules with
histology features favouring follicular neoplasm. The
suspicious-for-malignancy CNB finding was considered
when the specimen showed atypia but there was insufficient
evidence for a definite diagnosis of malignancy. The malig-
nant CNB finding was considered when the specimen showed
unequivocal features of cancer.

Analysis of the US findings

US images were independently reviewed retrospectively by
two radiologists (J.H.B. and S.H.C.). Neither reviewer had
any information regarding a patient’s clinical history, previous
imaging results, or histological results. Any diagnostic dis-
crepancies between the two reviewers were resolved by
consensus.

The US findings for nodules were evaluated for the follow-
ing features [8, 18–20]: size (maximal diameter); internal
composition (solid, predominantly solid, predominantly cys-
tic, or cystic); shape (oval to round, taller than wide, or
irregular); margins (smooth, spiculated, or ill-defined);

Fig. 1 Diagram of the study population and the final diagnosis

Eur Radiol (2014) 24:2819–2826 2821

(P=0.017), final benign diagnosis (P=0.001), repeated FNA
(P<0.001), and nodules with a taller-than-wide shape (P=
0.031). No significant differences between the two groups were
noted for sex, nodular composition, margin, echogenicity, or
calcification.

According to the multivariate logistic regression analysis,
repeated FNA (OR=56.06, P<0.001), nodules with rim

calcification (OR=7.46, P=0.003), a final benign diagnosis
(odds ratio [OR]=5.52, P=0.004), and nodules with a taller-
than-wide shape (OR=6.41, P=0.004) were independent risk
factors associated with second non-diagnostic results
(Table 4).

Comparison of diagnostic surgery after FNA and CNB

Figure 2 shows the final diagnosis of FNA and CNB and the
reasons for surgery, including diagnostic surgery. In the 268
nodules with a final diagnosis, 196 (73.1 %) were benign and
72 (26.9 %) were malignant. Among them, surgery was
performed in 86 nodules (14 benign and 72 malignant).

Surgery was performed in 30 nodules after repeated FNA
and in 56 nodules after CNB. The reasons for surgery accord-
ing to the repeated FNA and CNB results are shown in Fig. 2.

Table 2 Diagnostic performance of repeated FNA and CNB in thyroid
nodules with initially non-diagnostic results

Repeated FNA CNB

Diagnostic accuracy 60.0 % 98.4 %

Sensitivity 52.0 % 95.7 %

Specificity 98.3 % 100.0 %

Positive predictive value 86.7 % 100.0 %

Negative predictive value 90.4 % 97.6 %

Table 3 Results of the univariate analysis used to determine the risk factors associated with the second non-diagnostic result in 360 patients

Variable Diagnostic (n=286) Non-diagnostic (n=74) P-value

Age (years) 53.5±12.4 57.7±10.3 0.009

<55 years 141 (39.2 %) 25 (6.9 %) 0.017

≥55 years 145 (40.3 %) 49 (13.6 %) -

Sex (M:F) 64:222 19:55 0.548

Final diagnosis, N (%) Benign 144 (53.7 %) 52 (19.4 %) 0.001

Malignant 66 (24.6 %) 6 (2.2 %) -

Nodule size, (mm) 13.8±11.2 11.9±8.7 0.175

<1.0 cm 128 (35.6 %) 36 (10.0 %) 0.549

≥1.0 cm 158 (43.9 %) 38 (10.6 %) -

Diagnostic method, N (%) FNA 108 (30.0 %) 72 (20.0 %) <0.001

CNB 178 (49.4 %) 2 (0.6 %) -

Composition, N (%) Solid 256 (71.1 %) 65 (18.1 %) 0.680

Predominantly solid 25 (6.9 %) 5 (1.4 %) 0.582

Predominantly cystic 5 (1.4 %) 4 (1.1 %) 0.091

Cystic 0 (0.0 %) 0 (0.0 %) -

Shape, N (%) Ovoid to round 211 (58.6 %) 47 (13.1 %) 0.081

Taller than wide 34 (9.4 %) 16 (4.4 %) 0.031

Irregular 41 (11.4 %) 11 (3.1 %) 0.908

Margin, N (%) Smooth 114 (31.7 %) 29 (8.1 %) 0.916

Spiculated 62 (17.2 %) 13 (3.6 %) 0.438

Ill-defined 110 (30.6 %) 32 (8.9 %) 0.453

Echogenicity, N (%) Isoechoic 74 (20.6 %) 16 (4.4 %) 0.451

Hypoechoic 132 (36.7 %) 43 (11.9 %) 0.067

Markedly hypoechoic 77 (21.4 %) 12 (3.3 %) 0.057

Hyperechoic 3 (0.8 %) 3 (0.8 %) 0.104

Calcification, N (%) Micro 38 (10.6 %) 10 (2.8 %) 0.959

Macro, incomplete 75 (20.8 %) 22 (6.1 %) 0.545

Macro, complete 9 (2.5 %) 1 (0.3 %) 0.694

Rim calcification 22 (6.1 %) 11 (3.1 %) 0.057

None 142 (39.4 %) 30 (8.3 %) 0.162

Eur Radiol (2014) 24:2819–2826 2823

Choi SH 2014 
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Comparison of diagnostic yield of core-needle and 
fine-needle aspiration biopsies of thyroid lesions: 

Systematic review and meta-analysis  
Critical issues: 
- number of low studies 
- most studies are retrospective 
 - studies are heterogeneous:  
!  diameter of needles 
!  design of the study   
 

FURTHER STUDIES ARE REQUIRED  

Wolinski Eur Radiol 2016 
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USE OF CNB IN INDETERMINATE CYTOLOGY (THY 
3/CLASS 3/CATEGORY III–IV) 

CNB have possible advantages over FNA cytology: 
 
!  visualizes the microscopic monotonous follicular proliferation and the 

presence of fibrous capsules 
 
!  enables the potential application of ancillary techniques (as 

immunohistochemical staining)  
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Thin core biopsy should help to discriminate thyroid nodules 
cytologically classified as indeterminate. A new sampling technique  

 

A) The 21-G Menghini cutting needle is 
inserted into the nodule; 

B) Mandrel is removed;  

C) Needle is advanced within the nodule 
and moved ahead across the 
n o d u l e ’ s  m a r g i n  r e a c h i n g 
extranodular tissue; 

D) Needle is removed, and the obtained 
core sample consists of nodular 
tissue, extranodular parenchyma, and 
nodule’s capsule when present. 

Nasrollah N et al. Endocrine 2013 
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Thin core biopsy should help to discriminate thyroid nodules 
cytologically classified as indeterminate. A new sampling technique  

 

The examination of this sample allowed to discriminate encapsulated from non-encapsulated 
nodules, distinguishing between adenomatous hyperplasia, and truly encapsulated follicular 
neoplasms. 

Nasrollah N et al. Endocrine 2013 

Core biopsy from an encapsulated nodule. The fibrous 
capsule (arrow) separates the neoplastic microfollicular 
proliferation from normal surrounding parenchyma (HE 
stain) 

Same case tested with immunohistochemistry. The 
three markers of the panel resulted positive 
(galectin-3 immunohistochemistry) 
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The role of core needle biopsy in the preoperative 
diagnosis of follicular neoplasm of the thyroid  

Min HS et al 2014  
Surgical results of CNB FN/SFN diagnosis according
to CNB indications

CNB indication 1 – Out of 184 nodules, 54 (29.3%,
54/184) nodules were biopsied by CNB as their
ultrasonographic features raised the concern of
non-diagnostic/unsatisfactory FNAC results. Thirty
nodules were surgically removed. The rate of malig-
nancy was 30% (9/30), including four follicular
variant papillary thyroid carcinomas (FVPTCs),
four FTCs, and one poorly differentiated carci-
noma. The overall neoplasm rate was 90% (27/30
nodules).

CNB indication 2 – In 103 (55.9%, 103/184) nod-
ules, CNB was performed as they showed non-diag-
nostic/unsatisfactory or AUS result in previous
FNAC. Sixty nodules were surgically removed. The
malignancy rate was 48% (29/60) and the neoplasm
rate was 87% (52/60). Eighteen PTCs (1 conven-
tional PTC, 17 FVPTCs) and 11 FTCs were identi-
fied as malignant.

CNB indication 3 – Seven nodules with ultrasono-
graphic findings of suspicious malignancy but of
non-diagnostic or benign cytology were followed by
CNB. Six nodules were removed and five nodules
were finally diagnosed as malignant (one conven-
tional PTC, one FVPTCs, and three FTCs) and
one nodule as nodular hyperplasia.

CNB indication 4 – Core needle biopsy was per-
formed in 19 (10.3%, 19/184) nodules for other
reasons. Of eight nodules surgically removed, seven
nodules were malignant (two conventional PTCs,
four FVPTCs, and one FTC) and one nodule was
FA.

There was no statistically significant difference in
the neoplasm rates among the four CNB indica-
tions (p = 0.683). However, the malignant rates
were statistically different between the indications
(indication 1, 30%; indication 2, 48%; indication 3,
83%; indication 4, 88%) (p = 0.001). These results
suggest that suspicious sonographic features play
an important role in differentiating benign and
malignant thyroid nodules diagnosed as FN/SFN
by CNB.

Malignancy and neoplasm rates for histologic
subgroups

We divided CNB cases into four subgroups of A,
B, C, and D according to the histologic criteria
based on the presence or absence of fibrous cap-
sule and surrounding thyroid parenchyme (Fig. 1
and Table 1). Figure 3 summarizes the rate of
malignancy and neoplasm according to the
subgroups. There was no statistically significant
difference in the malignancy rates among the four
subgroups. The neoplasm rate (55.5%) of subgroup
C was the lowest compared with the other

Fig. 2. Rates of malignancy and neoplasm in 184 CNB cases and 224 FNAC cases. cFN, conventional follicular neoplasm;
hFN, H€urthle cell type of follicular neoplasm; HT, Hashimoto’s thyroiditis; NH, nodular hyperplasia; cFA, conventional
follicular adenoma; hFA, H€urthle cell type of follicular adenoma; cFTC, conventional follicular thyroid carcinoma; hFTC,
H€urthle cell type of follicular thyroid carcinoma; cPTC, classic papillary thyroid carcinoma; FVPTC, follicular variant of
papillary thyroid carcinoma; PDC, poorly differentiated carcinoma. aRate of malignancy; brate of neoplasm.
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Rates of malignancy and neoplasm in 184 CNB cases and 224 FNAC cases. cFN, conventional follicular neoplasm; hFN, Hurthle cell type of follicular 
neoplasm; HT, Hashimoto’s thyroiditis; NH, nodular hyperplasia; cFA, conventional follicular adenoma; hFA, Hu€rthle cell type of follicular adenoma; cFTC, 
conventional follicular thyroid carcinoma; hFTC, Hu€rthle cell type of follicular thyroid carcinoma; cPTC, classic papillary thyroid carcinoma; FVPTC, 
follicular variant of papillary thyroid carcinoma; PDC, poorly differentiated carcinoma. A Rate of malignancy; b Rate of neoplasm.  
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surgery in calcified thyroid nodules (36, 37). In addition, 
several studies showed that CNB could be a useful next-
management tool for thyroid nodules with previously atypia 
(follicular lesion) of undetermined significance in FNA (18, 
19, 38, 39). When thyroid lymphoma or anaplastic cancer 
is suggested, CNB is preferable to FNA in many studies 
(16, 40-42). A recent study suggested a role for CNB in 
medullary thyroid carcinoma (43).

[Recommendation 1]
Core needle biopsy could be an alternative to FNA in the 

evaluation of thyroid nodules in selected cases.

Devices and Procedures

Devices
Fine-needle aspiration uses finer needles (21–27 gauges) 

than the large-bore needles of large-needle aspiration (14 
gauge). Recently introduced CNB devices have a smaller 
bore (usually 18–21 gauge) and spring-activated needles 
(18, 44, 45). Large-needle biopsy, performed without US 
guidance with a large-bore needle, is not recommended for 
thyroid nodules.

The proper CNB needle conditions for thyroid nodules are 
the following. First, the entire length of needle should not 

exceed 10 cm because the thyroid gland is a superficial 
organ. Second, needle thickness, especially inner diameter, 
determines the thickness of the specimen. However, there 
is still no evidence supporting the choice of needle gauge. 
Some studies report the use of 16–22-gauge needles (18, 
21, 45-47). Although the use of 18–21-gauge needles is 
universal for thyroid nodules, 18-gauge needles have been 
mainly used in Korea (18, 19, 48-50). The thinner the 
needle, the less damage to normal tissue but the lower the 
amount of tissue obtained. CNB needles for thyroid nodules 
typically have the following characteristics: diameter, 
18–21 gauge; needle length, 6–10 cm; excursion length, 
1.1–2.0 cm. However, there is no evidence regarding the 
relationship between needle thickness, complication rate 
and diagnostic accuracy. Finally, the length of the stylet, 
namely, the penetration length, can be selected according 
to the size of nodule and is usually 1–2 cm.

Core needle biopsy needles are composed of two needles, 
the stylet and the cutting cannula (Fig. 1) (18, 44). The 
stylet or inner needle has an approximately 2-mm-long 
sharply sloped tip to penetrate tissue and a specimen notch 
for holding the sampled tissue. The cutting cannula or the 
outer blade is the outer component of the CNB needle and 
plays a role in cutting the tissue and placing it on the 
specimen notch. CNB needles are divided into two types 

Table 4. Summary of Consensus Statement and Recommendations
Category Consensus Statement and Recommendations

Indication 1. CNB could be alternative to FNA in evaluation of thyroid nodules in selected cases

Device and procedure

2.  Modern CNB devices, particularly 18–21-gauge, spring-activated, core needles, are recommended for
  procedure
3. Patients with bleeding tendency, such as those taking anticoagulation medications or with disorders
  affecting coagulation cascade, should be thoroughly evaluated and any problems corrected before CNB
4A. CNB should be performed by experienced operators under US guidance
4B. Manual compression of biopsy site should be performed immediately after procedure for 20 to 30 minutes

Clinical outcomes

5. CNB can be used as alternative to FNA for thyroid nodules with non-diagnostic cytology in previous FNA
6. CNB may be used as alternative to FNA for thyroid nodules with atypia (follicular lesion) of undetermined
  significance in previous FNA
7A. CNB has advantages to differentiate encapsulated follicular neoplasm from non-neoplastic nodule
7B. CNB cannot differentiate follicular thyroid carcinoma from follicular adenoma
8. CNB may be used as alternative to FNA for calcified thyroid nodules
9. CNB may achieve low rates of non-diagnostic and inconclusive results for initially detected thyroid nodules.
  However, utility of CNB as first-line diagnostic tool for these nodules is uncertain based on current evidence
10A. CNB can be used as alternative to FNA in patients with clinical and radiological features of uncommon
  malignancies (anaplastic carcinoma, lymphoma, or medullary carcinoma)
10B. CNB can be used as alternative to FNA for thyroid nodules with US–cytology discordance in previous FNA

Complications
11. CNB is safe, well-tolerated, and associated with low incidence of complications when performed
  by experienced operators

CNB = core needle biopsy, FNA = fine-needle aspiration, US = ultrasound
Na DG et al 2017  
 

Core Needle Biopsy of the Thyroid: 2016 Consensus Statement and 
Recommendations from Korean Society of Thyroid Radiology  
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"  FNA is the procedure of choice in the evaluation of malignancy in thyroid nodules. 

"  The current guidelines recommend performing ultrasound guided FNA biopsy 
(US-FNAB) with 23- to 27-gauge needles, with or without aspiration. 

"  The decision to biopsy a thyroid nodule should be based upon a combination of 
history, physical examination, hormonal status, ultrasound (US) features. 

"  Ultrasound classification system should be used for assessing risk of malignancy 
and guiding the actions. 

"  At least  20% of FNA cytology are inconclusive. 

Conclusions 1 
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Conclusions 2 

"  CNB is still a complementary diagnostic tool to FNA and not an 
alternative.  

"  The use of CNB may be considered in selected cases of solid thyroid 
nodule with persistently nondiagnostic cytology, according to the AACE/
ACE/AME Guidelines.  

"  CNB may have a role in AUS/FLUS (atypia or follicular lesion of 
undetermined significance, III BSRTC), but further studies are required.  

"  CNB cannot differentiate follicular carcinoma from follicular adenoma. 
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saluti 

Thank you for your attention  


