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REVIEW

INTRODUCTION

Amongst the medical conditions that affect the 
world, Thyroid Nodular Disease (TND) is one of  the 
most common ones that have been observed. It affects 
many individuals and it is more prevalent amongst 
women, elders and subpopulations living in regions 
which are deficient in iodine. As for its prevalence, TND 
affects up to 70% of  the population and malignancies 
can be observed from 3% to 10% of  patients [1].

Despite the fact that ultrasonography (US) has 
played an important role in predicting the malignancy 
risk of  thyroid nodules [2], FNA (fine-needle aspiration) 
has become the standard tool to diagnose nodules in 
the thyroid gland, due to its high accuracy in placing a 
diagnosis and its few complications [3].

Although it has many advantages, such as high 
specificity and safety, FNA presents some limitations 
[4]. These limitations of  fine-needle aspiration can lead 
to repeating said method or even unnecessary surgery. 
Core Needle Biopsy (CNB) is a method that has been 
suggested to overcome these limitations and establish a 
more accurate diagnosis. According to one of  the studies, 
it provides sufficient tissue in order to enable histologic 
diagnosis and additional immune-histochemical staining 
[5].

MATERIALS AND METHODS

Relevant articles were obtained from the databases 
of  PubMed, Scopus, Research Gate and Web of  Science 
through April 2020. We used the following search 
formula ((LNAB) OR (LNB) OR (large-needle thyroid 
biopsy) OR (large-needle biopsy) OR (CNB) OR (core 
needle biopsy)) AND ((FNB) OR (FNAB) OR (fine-
needle biopsy)) AND ((thyroid) OR (thyroid nodules)). 
We have searched for all the relevant, full-text journal 
articles written in English that were published in the last 
5 years. In the end we have managed to include a total of  
19 articles in our review.

RESULTS AND DISCUSSION

The present paper is a review of  published 
scientific articles on the diagnostic role of  CNB 
compared with a repeated use of  the FNA method after 
the initial fine-needle aspiration, or using CNB as a first 
line tool. Amongst the limitations mentioned before, 
AUS and FLUS are of  note. CNB has been suggested 
as an alternative method in order to overcome those 
limitations.

Most of  the studies, twelve out of  nineteen, report 
the use of  CNB after the initial use of  the FNA method. 
Even though guidelines from the Bethesda System 
recommend repeating the FNA (RFNA) [6] method 
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after a non-diagnostic result, studies show that the results 
after said RFNA could still be unclear.

The KSThR (Korean Society of  Thyroid Radiology 
Thyroid) claims that CNB can differentiate non-neoplastic 
nodules from encapsulated follicular neoplasms and it 
cannot differentiate between follicular thyroid carcinoma 
and follicular adenoma [7].

The CNB method has demonstrated a smaller rate 
of  non-diagnostic results, between 0 to 1.8%  [8,11], 
alongside lower AUS/FLUS (atypia/follicular lesion of  
undetermined significance) and higher rates of  FN/SFN 
(follicular neoplasm/suspicious for follicular neoplasm). 
Despite those promising results, no significant 
differences in malignancy were observed between CNB 
and FNA. To diagnose follicular neoplasm using CNB, 
it is recommended that tumor tissue, the tumor capsule 
and adjacent normal parenchyma [9] should be included 
in the sampling scope.

In a CNB study group it is noticed that the 
frequency of  suspicious US characteristics, such as 
spiculated margins and marked hypo-echogenicity, 
is higher than in a FNA group [10]. Meanwhile, other 
studies show that CNB was better for the diagnosis of  
thyroid nodules compared with RFNA and CNB shows 
equivalent results with surgical excision [6, 11]. We learn 
from another study that CNB after the initial FNA had a 
higher conclusive rate [12].

It should be noted that other studies found the 
diagnostic performance of  FNA to be mostly the same as 
CNB and said studies do not recommend using CNB as 
a first-line diagnostic tool for diagnosing thyroid nodules 
without more supportive evidence [13, 14].

Six articles debate the use of  CNB as a first-line 
diagnosis tool [4, 15-18]. The usage of  CNB based on 
US gathered suspicion has demonstrated no significant 
difference in the diagnosis performance between nodules 
smaller than 1 cm and nodules equal or bigger than 1 cm 
[15, 18, 19]. The diagnosis accuracy, sensitivity, specificity, 
positive predictive value, and negative predictive value of  
CNB for a diagnosis of  malignancy were 95 – 96.7%, 
89.7 – 93.8%, 100%, 100% and 78.9 – 95.3% [15, 18]. As 
a first-line option for assessing thyroid nodules, CNB has 
accrued a higher rate of  conclusive results (88.1 – 97.7%) 
with low inconclusive (11.9%) and non-diagnostic (1.1 – 
7.2%) rates compared to conventional FNA. However, 
according to a few of  the selected studies, this difference 
was explained by the advancement of  devices and 
technology during recent years [4, 15].

One of  the benefits of  CNB is that it can prevent 
unnecessary surgery and repeated biopsy. One study 
claims that only 2 of  the patients in their study group 
underwent unnecessary surgery [15]. It has also been 
noted that CNB can achieve a higher rate of  malignancy 
diagnosis compared with FNA [17, 18]. Another study 
shows that CNB didn’t display any non-diagnostic results 
for suspicious thyroid nodules, meanwhile the result was 
not influenced by US characteristics [18]. From this we 

learn that CNB has an independent diagnosis value and it 
does not rely on US characteristics.

A better use of  CNB is when it is combined with 
FNA or following uncertain results after FNA. Combined 
FNA with CNB show a significantly lower AUS/FLUS 
rate than either FNA or CNB taken on their own. No 
difference has been found either in sensitivity or accuracy 
for malignancy when comparing CNB and combined 
FNA/CNB. As a matter of  fact, FNA/CNB shows 
fewer inconclusive results than either FNA or CNB used 
on their own [5, 17].

One study presents the benefits of  CNB as being 
the sharp tip of  the guiding needle, making both skin 
and thyroid capsule penetration easier; accessible 
multiple sampling done via the single insertion of  a 
guiding needle; minimized complications by reducing 
the number of  repeat thyroid punctures [4]. CNB can 
also be advantageously used to differentiate between 
encapsulated follicular neoplasm and non-neoplastic 
nodules [16]. These advantages can be explained to due 
the method’s ability to sample tissue in large ammounts, 
assess histologic achitecture (rather than cytological 
evaluation) and function on a low rate of  operator 
dependence if  the targeting of  the thyroid nodules has 
been successful.

Each of  the studies establishes CNB as a safe, 
feasible and well-tolerated technique associated with a 
low incidence of  complications. To improve its accuracy, 
diagnosis wise, CNB should be performed by radiologists 
with experience and who have undergone specialized 
training and are familiar with cervical anatomy so they 
can minimize any eventual complications.

Some common complications after CNB are the 
following ones: post-biopsy hematomas, incision site 
bleeding, pain, infections, hemoptysis, edema, dysphagia 
and nerve injuries [3-5, 10, 11, 13, 16, 17]. Pain and 
discomfort during or after CNB are also a common 
problem [3, 4, 16]. One article compared the pain, 
tolerability and complications of  FNA and CNB and 
concluded that there was no difference detected between 
the groups [16]. Other studies report that the complication 
rate is also acceptable, between 0% and 4.1%, with a low 
rate of  major complications (0 to 1.9%). None of  the 
patients included in the studies and, therefore, in this 
review, experienced any complications serious enough to 
require hospitalization or medical intervention. Although 
some of  the patients developed hematoma after the 
procedure, its resolution came quickly after compression 
and rest.

Although US-CNB is more expensive, when we 
take into consideration the collective cost of  repeat US-
FNA, surgery and the patient suffering due to surgery, 
the cost of  US-CNB is reasonable [20].

Another limitation of  CNB was the lack of  proper 
guidelines, but in 2020 an article titled “Guidelines for 
thyroid core needle biopsy” [3] was published. These 
practical guidelines are to serve as a clinical guide for 
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successful thyroid CNB  procedure and provide a 
standardized system for pathology reporting of  CNB 
subjects.

CONCLUSION  

The broad implication of  the present research is that 
the utility of  CNB for thyroid nodules is still a matter of  
discussion. CNB can be used as a complementary diagnostic 
tool when the first FNA diagnosis is unclear, because of  the 
ability to sample tissue in large amounts. Also, using CNB as 
a first line tool demonstrated a higher rate of  diagnosis than 
FNA, but not more different than combined FNA/CNB. In 
recent years, the utility of  CNB as a first line tool has been 
more analyzed, and this was explained by the development 
of  devices, technology and the experience of  radiologists. 
Each study of  CNB has been established as a feasible, safe, 
as well as a well-tolerated technique that is associated with a 
low incidence of  complications.

Conflict of  interest

There are no conflicts of  interest to declare.

REFERENCES

1.	 K. Wolinski, A. Stangierski, and M. Ruchala. Comparison of 
diagnostic yield of core-needle and fine-needle aspiration biopsies of 
thyroid lesions: Systematic review and meta-analysis. Eur. Radiol., vol. 27, 
no. 1, pp. 431–436, Jan. 2017, doi: 10.1007/s00330-016-4356-9.

2.	 D. G. Na, D. S. Kim, S. J. Kim, J. W. Ryoo, and S. L. Jung. Thyroid 
nodules with isolated macrocalcification: Malignancy risk and diagnostic 
efficacy of fine-needle aspiration and core needle biopsy. Ultrasonography, 
vol. 35, no. 3, pp. 212–219, Jul. 2016, doi: 10.14366/usg.15074.

3.	 C. K. Jung, J. H. Baek, D. G. Na, Y. L. Oh, K. H. Yi, and H. C. Kang. 
2019 practice guidelines for thyroid core needle biopsy: A report of the 
Clinical Practice Guidelines Development Committee of the Korean Thyroid 
Association. Journal of Pathology and Translational Medicine, vol. 54, 
no. 1. Seoul National University, pp. 64–86, Jan. 01, 2020, doi: 10.4132/
jptm.2019.12.04.

4.	 D. G. Na et al. Core needle biopsy of the thyroid: 2016 consensus 
statement and recommendations from Korean society of thyroid radiology. 
Korean Journal of Radiology, vol. 18, no. 1. Korean Radiological Society, pp. 
217–237, Jan. 01, 2017, doi: 10.3348/kjr.2017.18.1.217.

5.	 J. H. Yoon, E.-K. Kim, J. Y. Kwak, and H. J. Moon. Effectiveness and 
limitations of core needle biopsy in the diagnosis of thyroid nodules: review 
of current literature. J. Pathol. Transl. Med., vol. 49, no. 3, pp. 230–5, May 
2015, doi: 10.4132/jptm.2015.03.21.

6.	 D. G. Na, H. S. Min, H. Lee, J.-K. Won, H. Bin Seo, and J.-H. Kim. 
Role of Core Needle Biopsy in the Management of Atypia/Follicular Lesion 
of Undetermined Significance Thyroid Nodules: Comparison with Repeat 
Fine-Needle Aspiration in Subcategory Nodules. Eur. Thyroid J., vol. 4, no. 3, 
pp. 189–196, 2015, doi: 10.1159/000437051.

7.	 Y. Yim and J. H. Baek. Core needle biopsy in the management 
of thyroid nodules with an indeterminate fine-needle aspiration report. 
Gland Surg., vol. 8, no. Suppl 2, pp. S77–S85, Aug. 2019, doi: 10.21037/
gs.2018.09.07.

8.	 C. H. Suh, J. H. Baek, C. Park, Y. J. Choi, and J. H. Lee. The Role 
of Core Needle Biopsy for Thyroid Nodules with Initially Indeterminate 
Results on Previous Fine-Needle Aspiration: A Systematic Review and Meta-
Analysis. AJNR. Am. J. Neuroradiol., vol. 38, no. 7, pp. 1421–1426, Jul. 2017, 
doi: 10.3174/ajnr.A5182.

9.	 C. K. Jung and J. H. Baek. Recent Advances in Core Needle Biopsy 
for Thyroid Nodules. Endocrinol. Metab. (Seoul, Korea), vol. 32, no. 4, pp. 
407–412, Dec. 2017, doi: 10.3803/EnM.2017.32.4.407.

10.	 C. H. Suh et al. Efficacy and safety of core-needle biopsy in ini-
tially detected thyroid nodules via propensity score analysis. Sci. Rep., vol. 
7, no. 1, Dec. 2017, doi: 10.1038/s41598-017-07924-z.
11.	 E. Aysan et al.. The diagnostic ability of core needle biopsy 
in nodular thyroid disease.. Ann. R. Coll. Surg. Engl., vol. 99, no. 3, pp. 
233–236, Mar. 2017, doi: 10.1308/rcsann.2016.0331. 
12.	 J. S. Pyo, J. H. Sohn, and G. Kang. Core needle biopsy is a more 
conclusive follow-up method than repeat fine needle aspiration for 
thyroid nodules With initially inconclusive results: A systematic review 
and meta-analysis. Journal of Pathology and Translational Medicine, vol. 
50, no. 3. Seoul National University, pp. 217–224, 2016, doi: 10.4132/
jptm.2016.02.15.
13.	 I. Shin et al. Core-needle biopsy does not show superior diagnos-
tic performance to fine-needle aspiration for diagnosing thyroid nod-
ules. Yonsei Med. J., vol. 61, no. 2, pp. 161–168, Feb. 2020, doi: 10.3349/
ymj.2020.61.2.161.
14.	 L. Lanet al. Comparison of Diagnostic Accuracy of Thyroid Can-
cer With Ultrasound-Guided Fine-Needle Aspiration and Core-Needle Biop-
sy: A Systematic Review and Meta-Analysis. Frontiers in Endocrinology, vol. 
11. Frontiers Media S.A., Feb. 13, 2020, doi: 10.3389/fendo.2020.00044.
15.	 H. C. Kim et al. First-Line Use of Core Needle Biopsy for High-
Yield Preliminary Diagnosis of Thyroid Nodules. AJNR. Am. J. Neuroradiol., 
vol. 38, no. 2, pp. 357–363, Feb. 2017, doi: 10.3174/ajnr.A5007.
16.	 E. J. Jeong, S. R. Chung, J. H. Baek, Y. J. Choi, J. K. Kim, and J. H. Lee. 
A Comparison of Ultrasound-Guided Fine Needle Aspiration versus Core 
Needle Biopsy for Thyroid Nodules: Pain, Tolerability, and Complications. 
Endocrinol. Metab. (Seoul, Korea), vol. 33, no. 1, pp. 114–120, Mar. 2018, 
doi: 10.3803/EnM.2018.33.1.114.
17.	 M. J. Hong, D. G. Na, S. J. Kim, and D. S. Kim. Role of core needle 
biopsy as a first-line diagnostic tool for thyroid nodules: A retrospective 
cohort study.  Ultrasonography, vol. 37, no. 3, pp. 244–253, Jul. 2018, doi: 
10.14366/usg.17041.
18.	 S. R. Chung et al. The Role of Core Needle Biopsy for the Evalu-
ation of Thyroid Nodules with Suspicious Ultrasound Features. Korean J. 
Radiol., vol. 20, no. 1, pp. 158–165, Jan. 2019, doi: 10.3348/kjr.2018.0101.
19.	 P. Trimboli and L. Giovanella. Reliability of core needle biopsy 
as a second-line procedure in thyroid nodules with an indeterminate 
fine-needle aspiration report: a systematic review and meta-analysis. 
Ultrason. (Seoul, Korea), vol. 37, no. 2, pp. 121–128, Apr. 2018, doi: 
10.14366/usg.17066.
20.	 N. Liu et al. Ultrasound-guided core needle biopsy for differ-
ential diagnosis of thyroid nodules: A systematic review and meta-anal-
ysis. Mol. Clin. Oncol., vol. 6, no. 6, pp. 825–832, Jun. 2017, doi: 10.3892/
mco.2017.1246.


