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Abstract

Aim:The aim of this study was to compare the diagnostic adequacy

of thyroid samples obtained with 22-Gauge and 27-Gauge needles.
Material and Method: From January 2019 to December 2019, 860

patients with thyroid nodules who underwent ultrasound-guided
fine-needle biopsies were included in this retrospective study. The
results of the samples taken were classified cytologically according
to the Bethesda 2017classification. Sample adequacy rates were

calculated for each group and compared using chi-square tests.

Results: Our cytological results were reported as 157 (18.3%)
inadequate materials (Bethesdal). There were no statistically
significant differences among the adequacy rates achieved with
22-and 27-gauge needles (80.4% and 83.2%, respectively; P>0.05).

There was no significant or permanent complication.

Conclusion: There was no difference between 22 and 27-Gauge
needle sizes in diagnostic adequate sample. Prospective
randomized controlled studies are needed to examine the
relationships between nodule, needle, and patient dependent

variables.
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Oz
Amag: Bu calismanin amaci 22 ve 27-Gauge boyutlu igneler ile yapilan
tiroid biyopsilerinde alinan sitolojik érneklerin patolojik olarak tani

verme yeterliligini karsilastirmaktir.

Gere¢ ve Yontem: Bu retrospektif calismaya Ocak 2019-Aralik 2019
tarihleri arasinda 860 hastaya ultrason kilavuzlugunda yapilan tiroid
ince igne biyopsileri dahil edilmistir. Alinan érneklerin sonuglari sitolojik
olarak Bethesda 2017 siniflamasina gére siniflandinimistir. Ormeklerin

tani yeterlilikleri her grup icin ki-kare testi ile analiz edilmistir.

Bulgular: Toplamda 157 (%18,3) tanisal olmayan mateyeral patoloji
sonucu olarak rapor edildi (Bethesda 1). Arastirmamizda 22 ve
27-Gauge boyutlu igneler ile elde edilen 6rneklerin tanisal yeterlilik
oranlarr arasinda istatistiksel olarak anlamli bir farklilik yoktu (sirasiyla;
980,4 ve %83,2, P>0,05). Kalici veya ciddi bir komplikasyon gértlmedi.

Sonug: ince igne biyopsisinin yeterli numune vermesi acisindan 22
ve 27 Gauge igne boyutlar arasinda fark gérilmemektedir. igneye,
nodulin ozelligine ve hastaya bagh degiskenler arasindaki iliskileri
incelemek icin prospektif randomize kontrolli ¢alismalara ihtiyag

vardir.

Anahtar Kelimeler: ince igne aspirasyon biyopsisi, tiroid noduild,
yeterlilik, igne boyutu

Corresponding (iletisim): Muhammet Arslan, Pamukkale University School of Medicine Department of Radiology, Division of Interventional

Radiology, Denizli, Turkey
E-mail (E-posta): dr.marslan@hotmail.com
Received (Gelis Tarihi): 06.10.2020 Accepted (Kabul Tarihi): 11.04.2021



mailto:dr.marslan@hotmail.com
https://dx.doi.org/10.16899/jcm.803436
https://orcid.org/0000-0001-5565-0770
https://orcid.org/0000-0002-5255-8618
https://orcid.org/0000-0003-4652-6748
https://orcid.org/0000-0002-2359-007X
https://orcid.org/0000-0001-8583-778X
https://orcid.org/0000-0003-3933-334X
https://orcid.org/0000-0003-3930-3028

Muhammet Arslan, Needle Sizes for Sample Adequacy in Thyroid Nodule Fine-Needle Biopsies 507

INTRODUCTION

Fine needle aspiration biopsy (FNAB) of thyroid is a minimal
invasive diagnostic method used to distinguish malignancy
from benign nodules. After the use of ultrasound guidance for
FNAB which has high sensitivity and specificity, the rate of non-
diagnostic pathological results has been significantly reduced.
12 ENAB was described in 1930 by Martin et al.®! Today FNAB
is commonly performed under ultrasound (US) guidance. The
complication rates of FNAB under the guidance of US are low
because needle, nodule, and surrounding tissues can be seen
in real-time during the procedure. The most important problem
with FNAB is non-diagnostic samples which reach up to 25%."
Needle size used during FNAB varies from 21 gauge to 27 gauge.
B} 25-27 gauge needles are mostly used in western countries
such as Europe and America, while 21-22 gauge needles are
used more frequently in Japan.” Thick needles increase the
contamination rate of the sample taken, while thinner needles
make it difficult to direct the needle during the procedure.
Liquid-based cytological examinations are suggested to reduce
non-diagnostic biopsy.” There are few articles on whether the
needle size affects the pathological diagnosis.*®'" In none of
these articles, direct microscopic examination and liquid-based
cytological examination were performed together. US-guided
FNABs carried out in our unit are both evaluated conventionally
by spreading the samples on glass slides and by liquid-based
cytological examination. In this study, we aim to compare the
pathological diagnostic ability of 22 gauge and 27 gauge needles.

MATERIAL AND METHOD

For our study, approval was obtained from the ethics committee
of our institution and the Helsinki Declaration was followed
during the study. 860 US-guided FNAB performed between
January 2019and December 2019 were evaluated retrospectively.
Biopsies were performed by two interventional radiologists
who have at least five years of experience in FNAB. One of our
interventional radiologists who performed biopsy preferred the
22G needle and the other preferred the 27G needle.

The exclusion criteria were that biopsy was not performed
under ultrasound guidance, or 22 Gauge or 27 Gauge needles
were used during the biopsy. In addition, biopsies performed
by physicians with less than 5 years of experience were also
excluded. While performing biopsies, it was used with BK 1202
(BK Ultrasound, Herlev, Denmark) US device and 6-18 MHz
linear probe as a guide. The procedures were performed while
the patient was in supine position and neck in extension. First,
skin sterilization was achieved with Povidone iodine solution.
After the sterile sheath was put on to the probe, biopsy was
performed. Some of the sample taken was spread on the slide
and some were put in a liquid-based biopsy solution. Only 2
procedures were performed under general anesthesia due to
anxiety. Anesthesia was not used in other procedures.

Biopsy results were evaluated cytologically by a single
pathologist according to the Bethesda 2017 classification.!*!
Bethesda classification and general clinical approach according

to classification are shown in Table 1. We will compare the
pathological diagnostic ability of 22 gauge and 27 gauge
needles according to Bethesda 2017 classification.

Table 1: The 2017 Bethesda system for reporting thyroid cytopathology

Diagnostic Category Usual Management
1- Non-diagnostic or unsatisfactory Repeat FNAB
2- Benign Clinical and sonographic follow-up

3- Atypia of undetermined
significance or follicular lesion of
undetermined significance

4- Follicular neoplasm or suspicious
for a follicular neoplasm

Repeat FNAB, molecular testing, or
lobectomy

Molecular testing, or lobectomy
Near-total thyroidectomy or
lobectomy

Near-total thyroidectomy or
lobectomy

5- Suspicious for malignancy

6- Malignant

FNAB: Fine needle aspiration biopsy

SPSS 22.0 package program was used for statistical analysis of
the data. Continuous variables are expressed as meanxstandard
deviation, categorical variables as numbers and percentages.
The differences between categorical variables were examined
by chi-square analysis. In all analyses, p<0.05 was accepted
statistically significant.

RESULTS

Among 860 patients we included in our study, 679 were
female (% 79) and 181(% 21) were male. The average age of
our patients was 53, and our youngest patient was 9 years
old, and our oldest patient was 89 years old. The results of 157
patients (18.3%) came as non-diagnostic pathology. This rate
was calculated as 17% in females and 22.6% in male patients.
The majority of the diagnostic sample results according to the
Bethesda classification are shown in Table 2. 22G needle was
used in 438 patients whereas 27G needle was used in 422. 86
of 438 (19.6%) samples taken with a 22-gauge needle and
71 of (16,8%) samples taken with a 27-gauge needle were
pathologically non-diagnostic. According to the statistical
analysis, there was no difference between needle size and
non-diagnostic results of pathologic samples (P=0.286)

The most common complication was temporary local pain. 9
patients (1.04%) had intrathyroidal bleeding and 2 patients had
hematoma adjacent to the carotid artery. These complications
regressed during follow-up. Dizziness was observed in some of
our patients due to anxiety. Since the number of complications
is very low, no statistical analysis could be performed to show
that that is related to needle size.

Table 2. Our pathological diagnoses according to the 2017 Bethesda

reporting system

Diagnosis n Percent (%)
1 157 183

2 663 771

3 10 1.2

4 1 0.1

5 17 2

6 12 1.4
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DISCUSSION

US-guided FNAB is an effective and low-cost method for
evaluating thyroid nodules and has a significantly low
morbidity rate.'""' The most important problem encountered
in the procedures for the search for the optimal needle size to
be used during FNAB is the non-diagnostic pathology results
due to the insufficient sample, which can be seen in up to 25%.

In our study, although the diagnostic pathological result
rate (83.2%) of the samples taken with a 27- gauge needle
was slightly higher than that of a 22-gauge needle (80.4%),
the effect of the biopsy needle diameter on diagnostic result
rate was not statistically significant (p=0.286). In the study
conducted by Tangpricha et al., 21-gauge and 25-gauge
needles were compared, and as a result of the study, it was
stated that more cells appeared in biopsies taken with
25-gauge needles, but the rate of diagnosis was not changed.
Despite the fact that more cells are present in this study, the
authors attributed the rate of diagnosis not to be affected by
blood contamination.!'”

In many research articles about the effect of needle size on
diagnostic adequacy, needle size was found to be unrelated to
non-diagnostic samples similar to our study.*¢°'24 The only
study showing the higher diagnostic rate with smaller size
needles is the research by Degirmenci et al.®

FNAB is a well-tolerated procedure that has only minor
temporary complications and does not require local
anesthesia.! In our procedures, no complications requiring
intervention were observed. It was said that the degree of
pain after FNAB could be related to needle size, the number
of needle penetration, length of aspiration time, location of
nodules, operator experience, and patient-related factors.™
In biopsies with thinner needles, the pain may decrease due
to the needle size on the other hand the pain may increase
as the duration of the needle being in tissue may increase. In
studies conducted until now, it hasn't been shown statistically
that the pain is related to the size of the biopsy needle.[12¢]
And also, the experience of the operator performing the
procedure wasn't found to be related to the degree of pain.
07 Hemorrhage may occur in intranodular, parenchymal,
subcapsular, or parathyroid tissues. It usually heals without
any interventions. Anticoagulant antithrombotic drugs should
be discontinued 3-10 days before FNAB, due to the increased
risk of hemorrhagic complications.!'®

It has been reported that on-site evaluation of the FNAB
specimens by a cytopathologist decrease the biopsy repetition
rates and false-negative results and increase the biopsy
success.*'¥ Stacul et al. found that on-site cytopathological
evaluation reduced the diagnostic failure rates from 14% to
4%.2% The on-site cytopathological evaluation may prolong
the biopsy period on the day of the procedure but can reduce
the coming back to the hospital and feeling psychologically
uncomfortable.*Infact,itwas reported that the cytotechnician
and cytopathological were not different in terms of diagnostic
adequacy in the on-site evaluation of FNAB samples.?" In our

study, on-site cytopathological evaluation was not performed.
However, if possible, we think that it is important to evaluate
the pathology at the processing site in order to protect the
patient from repeated biopsies.

There were some limitations in our study. First of all, since
the study was conducted retrospectively, the information
presided from patient file records could be analyzed. In
our study, only 22-gauge and 27-gauge needles could be
compared. However, we think that it is necessary to evaluate
the needles in intermediate size such as 25-gauge. In addition,
we think that needle preference may vary depending on the
structure of the nodule because of the possibility of the fine
needle’s bending and inability to enter the nodules with
high calcification. Therefore, we suggest that the structure
of the nodule should be taken into consideration in future
prospective studies.

CONCLUSION

As a result, in our study, the adequacy of thyroid biopsy
samples obtained with different sizes of needles (22 and
27-gauge) was compared and no significant difference was
found between them. To reduce the risk of non-diagnostic
samples, specimens are recommended to be evaluated by the
cytopathologist atthe processing site. Prospective randomized
controlled studies are needed to examine to relationships
between nodules, needles, and patient dependent variables.
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