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Abstract
Background: The diagnosis of thyroid nodule by core needle biopsy is different from post resection samples 
because of difficulties in applying histological criteria for both samples due to limitation in core needle 
biopsy sample .

Objective: To assess the utility of core needle biopsy in diagnosis of thyroid nodule.

Material and Method: We use core needle biopsy as first line method instead of fine needle aspiration 
and to reach final diagnosis after resection sample . Core needle biopsy results were divided to six groups) 
unsatisfactory, benign, indeterminate, follicular neoplasm, suspicious for malignancy and malignant) 
according to The Bethesda system for reporting thyroid cytopathology (1,2,3) . 

Result : A total of 45 thyroid nodules taken from 45 patients (30 female and 15 male) . Malignant changes 
were seen in 19 nodules after surgery and 26 after core needle biopsy. Benign nodules were diagnosed in 11 
cases after surgery and in 12 cases after core needle biopsy . Final diagnoses were concluded for 34 nodules 
(76%). Twenty one nodules were diagnosed as malignant nodules and 13 nodules were diagnosed as benign 
nodules . 

Conclusions: Core needle biopsy is reliable and valuable tool for the diagnosis of thyroid nodule and can 
been used as an alternative to fine needle aspirate especially in patients with inconclusive results .
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Introduction

The diagnosis of thyroid nodule before surgery is 
done by fine needle aspirate (FNA) is useful diagnostic 
method (1,2). Although cytological aspiration of the 
thyroid by large needle had been introduced since many 
years, FNA by using a needle has been an important 
diagnostic modality for thyroid nodules and usually it 
is safe and effective. An alternative to FNA, core needle 
biopsy (CNB) is now widely used as a preoperative 
diagnosis of thyroid nodule, with dependable results due 
to the new advances in core needle devices as thin needle 
and new advances in the procedure under ultrasound 
guidance. 

On the other hand, the using of CNB for the 
diagnosis of thyroid nodules before surgery leads to 
new challenges for pathologists. The absence of widely 

accepted histologic classification for CNB has led to 
difficult connection between pathologists and clinicians 
and inefficient results. Therefore, we need to achieve 
efficient classification for thyroid nodule by CNB for 
both pathologist and clinicians. New advances suggest 
that CNB can be safe with low complication rate 
(0%-4.1%) . To reduce the danger that result from the 
complication of CNB, it should be done by well trained 
hands and should be undertaken under ultrasound 
guidance. So careful awareness about the anatomy of the 
neck is required to minimize such complication (18,19.20) 
. Nodules can be detected by clinical examination and 
by imaging technique. Thyroid nodule can be benign but 
even though may require surgery especially when they 
reach large size or if there is a suspicious for malignancy. 
The diagnosis may need ultrasound imaging or 
cytological findings to reach the final diagnosis. Markers 
analysis may be useful in detecting malignancy and may 
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be used as adjunct to cytology if available. 

v	 In addition to that , findings of physical 
examination of the thyroid gland such as increasing 
in nodule size , hardness and fixation of lymph nodes 
are important step for the diagnosis of malignant 
nodules . If malignancy is detected preoperatively, total 
thyroidectomy is the treatment of choice .

Aim of the Study

In our study, we assess the utility CNB for the 
diagnosis of thyroid nodues . 

Material and Methods

Samples of patients with thyroid nodules followed 
at Baghdad medical city between July and December 
2019.

We use CNB as first line method instead of FNA and 
to reach final diagnosis after resection sample, review 
process can be achieved for some cases with inconsistent 
or final diagnosis. CNB can be done by using thin needle 
after application of Lidocaine as a local anesthesia . 
The needle was introduced into the thyroid gland after 
applying firm compression then the specimen is taken. 
All ultrasound examinations and ultrasound guided 
CNBs were performed by expert radiologists . CNB 
results were categorized into six categories according 
to “The Bethesda System for Reporting Thyroid 
Cytopathology (TBSRTC) (1,2,3) into unsatisfactory, 
benign, indeterminate, follicular neoplasm, suspicious 
for malignancy and malignant”.

Statistical Analysis

“Analysis of data was carried out using the 
statistical package of SPSS-22. Data were presented 
in simple measures of frequency, percentage, mean, 
standard deviation, and range”. “The significance of 
difference of different means (quantitative data) was 
tested using Students-t-test for difference between two 
independent means. The significance of difference of 
different percentages (qualitative data) was tested using 
Pearson Chi-square test (2-test). Statistical significance 
was considered whenever the P value was equal or less 
than 0.05”

Result

A total of 45 thyroid nodules taken from 45 patients 
(30 female and 15 male) were included in the analysis . 
Malignant changes were seen in 19 nodules after surgery 
and 26 after core needle biopsy. Benign nodules were 
diagnosed in 11 cases after surgery and in 12 cases 
after CNB . Final diagnoses were concluded for 34 
nodules (76%). Twenty one nodules were diagnosed as 
malignant nodules and 13 nodules were diagnosed as 
benign nodules (Table1). 

Table 1 shows the majority of cases were diagnosed 
as malignant in the initial and final diagnosis but some 
cases appear as suspicious in CNB then later on appear 
as malignant in the final diagnosis. These differences in 
diagnosis between CNB and resection sample may be 
related to size of the biopsy, in CNB is smaller and less 
informative than the resection sample from which we 
can take many pieces and from different places so the 
diagnosis appear more perfect and valuable.
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Table 1: CNB Results and Final Diagnosis for suspicious Thyroid Nodules 

Table 2 shows the basic histopathological features to differentiate benign from malignant nodule and we depend 
on many factors like age of the patient. Thyroid nodule in older patients is more likely to be malignant . Another 
important factor is the sex of the patient were the thyroid nodule in female sex carry a higher risk for malignancy. 
Nodule with a size of more than 1 cm, is more likely to be malignant . In addition to these factors , the features of the 
nodule like irregularity of the nodule border or presence of with microcalcification are important for the diagnosis 
of malignant nodules . 

Table 2. Basic and histo-pathological characteristics 

Malignant
(n=21)

Benign
(n=13) 

Inconclusive
(n=11) 

P value 

Age (year)
40-60
>60

15
6

11
2

7
4

0.071
0.218

Sex (male: female)
8
13

8
5

5
6

0.018
0.019

Nodule size (cm)
<1cm
>1cm

7
14

3
10

3
8

0.221
0.019

Shape , n (%)
ovoid

Taller than wide
irregular

1
17
3

10
1
1

3
8
1

0.017
0.018

Margin ,n (%)
Smooth

Speculated 
Ill defined 

1
18
2

9
2
2

5
6
1

0.218
0.081
0.285
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Echogenicity,n(%)
Hyperechoic 
Hypoechoic 

Markedly hypoechoic 

2
12
7

10
2
1

6
4
1

0.221
0.218
0.317

Calcification ,n(%)
Non

Microcalcification
macrocalcification

2
18
1

9
1
3

4
5
2

0.221
0.172
0.391

 
Figure 1: Core needle biopsy shows macrofollicular proliferation 

Figure 2: Core needle biopsy shows only microfollicular proliferation. 

Cont... Table 2. Basic and histo-pathological characteristics 
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Figure 3: core needle biopsy shows calcification and suspicious atypical cells looks like malignant cells. 

Discussion

Thyroid nodules are present in approximately 50 to 
60% of healthy people. Usually, most of these nodules 
do not cause clinically significant symptoms, therefore, 
the main challenge in their management is to rule out 
malignant changes. Traditionally , FNA was the main 
diagnostic procedure for assessing thyroid nodules . 
Recently, CNB immerging as an alternative diagnostic 
procedure for thyroid nodules .

According to previous reports (17), CNB for thyroid 
nodule may help in improving the diagnostic results 
and can decrease the percentage of indeterminate or 
inconclusive results of traditional FNA and may be used 
a first-line diagnostic procedure in the assessment of 
thyroid nodules at high risk of malignant changes .

The Bethesda System for Reporting Thyroid 
Cytopathology (TBSRTC) established a category-
based reporting system for thyroid FNA samples. The 
2017 revision states that thyroid FNA finding should 
be classified into six categories : “(I) nondiagnostic or 
unsatisfactory; (II) benign; (III) atypia of undetermined 
significance (AUS) or follicular lesion of undetermined 
significance (FLUS); (IV) follicular neoplasm or 
suspicious for a follicular neoplasm; (V) suspicious for 
malignancy; and (VI) malignant”. 

The risk of malignancy in each category ranging 
from 0% to 3% for the “benign” category and may reach 
to 100% for the “malignant” category. 

In one of previous studies 15 “CNB showed low rates 
of Bethesda category 1 and indeterminate results and a 

high diagnostic accuracy. CNB also reduce unnecessary 
thyroid surgery”. 

In our study , there was obvious difference between 
original diagnosis and final diagnosis after surgery . The 
diagnosis of some samples in CNB was inconclusive or 
benign while after surgery appear as different diagnosis, 
it could be benign or malignant, Therefore, we need 
urgent and perfect histological classification that is 
valuable and operable . 

Thyroid nodules can be diagnosed around the world 
mainly by FNA , however the role of CNB is also seems 
to be dependable.

Among forty five CNB sample, only 5 samples 
(11.1%) were classified as indeterminate. Twenty 
six samples were diagnosed as malignant after CNB 
(57.8%) while after surgery 19 samples (90.5%) given 
this diagnosis. This difference in the results between 
CNB and resection samples may be related to sample 
size. Nevertheless the features of malignancy appears 
as atypia and other features of neoplasia are useful in 
diagnosis in CNB . Although, the features of malignancy 
present, it could be insufficient for the diagnosis of 
malignancy. 

The main limitation of CNB is the sample size , so 
the diagnosis may be difficult or inconclusive . 

All CNB and surgical samples were reviewed by 
a thyroid cytopathologist with more than 10 years of 
clinical experience in thyroid cytopathology. Although 
the classification of thyroid nodules by CNB finding is 
not well established , we try to apply the bethesda system 
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classification that used for histologic finding in FNA .

CNB results were classified as non diagnostic if the 
sample is insufficient for clear diagnosis, indeterminate 
or suspicious for malignancy when the features are 
inconclusive for complete diagnosis. 

Our study results were comparable with many 
previous reports regarding the utility of CNB as an 
important additional promising tool for the diagnosis of 
thyroid nodule tumours .

Hahn SY et al (5), reported in there study that 
“ultrasonography-guided CNB is important for 
the diagnosis of thyroid nodules with inconclusive 
ultrasonography-guided FNA results. However, it is 
still not helpful for the differential diagnosis in 36% of 
nodules that are suspicious for follicular neoplasm seen 
on ultrasonography”

Na DG et al (10), reported in there study that “CNB 
show better results than FNA for reducing the frequency 
of inconclusive diagnostic results. CNB will improve the 
diagnostic accuracy for malignancy more than FNA in 
thyroid nodules that on the first FNA had nondiagnostic 
results”

Yeon JS et al (13), study stated that “CNB of the 
thyroid nodule demonstrates high rates of conclusive 
and accurate diagnoses in patients for whom previous 
FNA results were nondiagnostic, thereby reducing the 
need for unnecessary diagnostic surgery”

Similarly , Hakala T et al (14), found in there study that 
“CNBs had a high definitive sensitivity for malignancy 
(61%, CI 41% to 78%) whereas the definitive sensitivity 
for malignancy of FNA was significantly lower (22%, 
CI 10% to 42%). Moreover, CNB was not beneficial 
in the diagnosis of follicular thyroid lesions. When 
all suspected follicular tumours were excluded, the 
definitive sensitivity of CNB rose to 70% (CI 48% to 
86%)”.

Trimboli P et al (16), found in there study that “the 
overall rate of malignancy was of 80% (CNB, 77%; 
FNA, 83%). However, the diagnostic accuracy of 
CNB (97%) was significantly (P < 0.05) higher than 
that of FNA (78%). In one benign lesion, CNB was 
inconclusive. Four (12%) of the 34 cancers of the FNA 
group were not initially diagnosed because of false 

negative , indeterminate or not adequate samples”.

Furthermore , in Lee SH study (32) , they found 
that “the rate of a second non-diagnostic result was 
significantly higher on repeat FNA than on CNB (33.2 
vs. 2.4 %; p < 0.001). There was no significant difference 
in the malignancy risk among patients initially non-
diagnostic, twice non-diagnostic, and thrice or more 
non-diagnostic, nor did this differ from the rate following 
CNB. No further malignancy was found in cases with 
≥2 non-diagnostic CNBs. The malignancy risk was 
51  % in those who underwent thyroid surgery. The 
sensitivity for detecting malignancy was 65 and 70 % for 
repeat FNA and first CNB, respectively, with no false 
positives seen in either test. So they reported that about 
one-third of repeat FNA after an initial non-diagnostic 
aspirate are non-diagnostic on repeat examination, and 
the malignancy risk may not reduce following repeated 
non-diagnostic FNA. However, a single CNB may be 
enough to exclude malignancy risk for patients with a 
non-diagnostic aspirate” 

Study limitations

Our study was performed in a single specialist 
center with a small sample size and different results may 
be seen in other centers or general hospitals with less 
experienced operators . 

Conclusion 

CNB is reliable and valuable tool for the diagnosis 
of thyroid nodule and has been used as an alternative 
or additional diagnostic procedure to FNA especially in 
patients with indeterminate or inconclusive results . 
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