
©The Japan Endocrine Society

 

ORIGINAL

Optimal needle size for thyroid fine needle aspiration
cytology
Aki Tanaka1), Mitsuyoshi Hirokawa2), Miyoko Higuchi1), Risa Kanematsu1), Ayana Suzuki1), Seiji Kuma2),
Toshitetsu Hayashi2), Takumi Kudo3) and Akira Miyauchi4)

1) Department of Clinical Laboratory, Kuma Hospital, Kobe, Japan
2) Department of Diagnostic Pathology and Cytology, Kuma Hospital, Kobe, Japan
3) Department of Internal Medicine, Kuma Hospital, Kobe, Japan
4) Department of Surgery, Kuma Hospital, Kobe, Japan

Abstract. Concerning the needle size for thyroid fine needle aspiration cytology (FNAC), 25–27-gauge needles are generally
used in Western countries. However, in Japan, the use of larger needles (21–22-gauge needles) is common. The aim of our
study was to determine the optimal needle size for thyroid FNAC. We performed ultrasound-guided FNAC for 200 thyroid
nodules in 200 patients using two different-sized needles (22 and 25 gauge). For each nodule, two passes with the different-
sized needles were performed. The order of needle sizes was reversed for the second group of 100 nodules. The second
aspiration was more painful than the first, regardless of the needle size. An association with more severe blood contamination
was more frequently observed with the use of 22-gauge needles (32.0%) than with the use of 25-gauge needles (17.5%) and in
the second aspiration (37.5%) than in the initial aspiration (12.0%). The initial aspiration samples were more cellular than the
second aspiration samples. Regarding the unsatisfactory and malignancy detection rates, there was no statistical difference
between the needles. In three of seven markedly calcified nodules, it was difficult to insert 25-gauge needles into the nodules.
In terms of the diagnostic accuracy and pain, either needle size can be used. We recommend using 22-gauge needles for
markedly calcified nodules because 25-gauge needles bend more easily in such cases. We demonstrated that the initial
aspiration tended to obtain more cellular samples and to be less contaminated. Thus, the initial aspiration is more important
and should be closely attended.

Key words: Thyroid, Aspiration cytology, Fine needle aspiration, Needle size, Pain

doi:10.1507/endocrj.EJ18-0422

THYROID FINE NEEDLE ASPIRATION CYTOLOGY
(FNAC) has been demonstrated to be the most reliable
preoperative diagnostic tool for thyroid nodules. Various
procedures and techniques for thyroid FNAC have been
proposed [1-6], but the optimal method has not been
established. Concerning needle size, 25- to 27-gauge
needles are commonly used in Western countries [1, 2, 4,
5]. However, in Japan, the use of larger needles, such as
21-gauge or 22-gauge, is common [6-8]. Few studies
have compared the adequacy of samples obtained with
different-sized needles [1, 5, 9-12], and the results were
controversial. It is probably because many additional
factors such as aspiration methods, smearing methods,
experience of aspirators and property of thyroid nodule
are involved. I decided to investigate the influence of the
difference in needle thickness by eliminating as much as
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other possible parameters. The aim of our study was to
determine the optimal needle size for thyroid FNAC.

Materials and Methods

The study protocol was reviewed and approved by
the Institutional Review Board of Kuma Hospital
(20170914-5). This study involved 200 consecutive
patients that underwent FNAC for thyroid nodules.
Ultrasound-guided FNAC was performed by a single
cytopathologist (Hirokawa, M) at Kuma Hospital from
August to October 2018. A 10 mL syringe (DS10mL,
Nipro, Osaka, Japan) with two different-sized needles
(22-gauge; 21GX1 1/2 RB GA and 25-gauge; 25GX11/2
RB GA, Nipro, Japan) was used. Ultrasound was per-
formed using the LOGIQ P6 BT11 unit (GE Healthcare
Co., Ltd., Hino, Japan) with the ML6-15 probe (GE
Healthcare). For each nodule, two passes were per-
formed using a pistol-type syringe holder during a few
mintues. For 100 nodules, 22-gauge needles were ini-
tially used, followed by 25-gauge needles. For the next
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100 nodules, the needle sizes were used in the reverse
order. The order of the needles was selected alternately.
The suction time was ≤3 s, and the negative pressure was
<0.3 mL [6]. Aspirated materials were smeared by a
press and release method [6]. When the samples were
bloody, we tilted the glass slide, removed the excess
material, and removed the bloody components flowing
from the slide before smearing [6]. After smearing, the
preparations were fixed by Cytorop (Alfresa, Osaka,
Japan), which is a cytological fixative, and were stained
using the Papanicolaou method.

To evaluate the intensity of pain, the patients answered
a questionnaire immediately after the procedure. The
questionnaire comprised the following three options, 1)
the initial aspiration was more painful than the second
aspiration, 2) the second aspiration was more painful
than the initial aspiration, and 3) the initial and second
aspirations were almost equally as painful. The amount
of blood contamination was evaluated by visual inspec-
tion, when the cytopathologist expressed the aspirated
samples on the preparations. Microscopic evaluation was
performed by two cytotechnologists (Ito, A and Higuchi,
M) without any information on clinical findings and
aspiration methods. The cellularity of the obtained sam-
ple was classified as being more or less than 1.5 times
the cut-off value. Cytological evaluation was performed
on the basis of the Bethesda System for Reporting Thy-
roid Cytopathology [13]. Statistical analyses were per-
formed using Chi-squared test, and differences were
considered significant at p-values <0.05.

Results

Table 1 presents the results of thyroid FNAC using 22-
and 25-gauge needles. Seventy-six patients (38.0%)
experienced greater pain in the aspiration using 22-gauge
needles than in the aspiration using 25-gauge needles. In
contrast, 55 patients (27.5%) experienced greater pain in
the aspiration using 25-gauge needles than in the aspira-
tion using 22-gauge needles. The second aspiration
(46.0%) was reported to be more painful than the initial
aspiration (19.5%), regardless of the size of the needle.
In cases wherein the initial aspiration was performed
using a 22-gauge needle, 25.0% and 41.0% of the
patients experienced greater pain with the use of 22- and
25-gauge needles, respectively. In cases wherein the ini-
tial aspiration was performed using a 25-gauge needle,
51.0% and 14.0% of patients experienced greater pain
with the use of 22- and 25-gauge needles, respectively.
The pain was related not to the needle size, but to the
aspiration number; and second aspiration was signifi-
cantly more painful than the initial aspiration (p <
0.001). Blood contamination was almost the same in 101

nodules (50.5%). An association with more severe blood
contamination was more frequently observed on using
22-gauge needles (32.0%) than on using 25-gauge nee-
dles (17.5%) and in the second aspiration (37.5%) than
in the initial aspiration (12.0%). In both the 22- and 25-
gauge initial aspiration groups, more severe blood con-
tamination was more frequently observed in the second
aspiration. Thus, the larger needle size (22-gauge, p <
0.001) and the second aspiration (p < 0.001) were associ-
ated with significantly more severe blood contamination.
The cellularity of the samples was 40.0% and 29.0%
with the use of 22- and 25-gauge needles, respectively.
The samples in the initial aspiration were more cellular
than those in the second aspiration (p < 0.05), regardless
of the needle size. However, when the 25-gauge needle
was used in the initial aspiration, the cellularity between
the initial and second aspirations did not differ. No sig-
nificant complications were encountered.

Table 2 presents the cytological results of samples
obtained using 22- and 25-gauge needles. The non-
diagnostic/unsatisfactory rates of the 22- and 25-gauge
needles were 18.5% and 21.0%, respectively. Of seven
cases with markedly calcified nodules (Fig. 1), in one
case using a 22-gauge needle and three using 25-gauge
needles, it was difficult to insert the needles into the nod-
ules, because the needles bent. The malignancy detection
rates of 22- and 25-gauge needles were 14.5% and
11.0%, respectively. There was no statistical difference
between 22- and 25-gauge needles with regard to the
non-diagnostic/unsatisfactory rate and the malignancy
detection rate. Among 12 nodules showed moderate to
severe vascular flow signal, there was no significant dif-
ference between needle sizes and other parameters we
evaluated.

Discussion

Thyroid FNAC is an invasive diagnostic procedure
that is typically associated with local pain and/or discom-
fort during or after the aspiration [4, 14]. The procedure
is generally minor, transient, and tolerated by the
patients, and local anaesthesia for the pain is not gener-
ally administered [2, 4, 14]. The severity of the pain may
be related to the needle size, number of passes, length of
aspiration time, location of the nodules, insertion portion,
experience of operator, and character of patients [15], but
the available evidence is not sufficient. Lee et al. report-
ed that there was no statistical difference between experi-
enced and less experienced radiologists in terms of the
severity of pain experienced by the patients [16]. It is
believed that the pain increases with increasing needle
size [14]. However, Carpi et al. reported that large needle
aspiration biopsy after fine needle aspiration biopsy did
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not increase the reported discomfort or pain [17]. Jung et
al. did not observe statistical differences between the 23-
and 21-gauge needle groups in terms of pain severity
[12]. Our results indicated that there was no significant
difference between 22- and 25-gauge needles in terms of
the severity of pain during the procedure in this study.
Additionally, we found that the second aspiration was
more painful than the initial aspiration, regardless of the
needle size. This finding suggests that thyroid FNAC
should be performed as few times as possible.

Blood contamination is frequently encountered in thy-
roid FNAC and may contribute to inadequate cytological
results [14, 18-20]. In our study, an association with
more severe blood contamination was more frequently
observed with the use of 22-gauge needles than with the
use of 25-gauge needles. In addition, both the 22- and

25-gauge needle initial aspiration groups frequently
exhibited more severe blood contamination in the second
aspiration. Therefore, thyroid FNAC re-aspirations
should be performed cautiously. A short aspiration time,
low negative pressure, and capillary technique can mini-
mize blood contamination [1, 4, 6, 7, 9, 21]. When the
samples are bloody, we recommend our method; in this
study, we tilted the glass slide, removed excess material,
and removed the bloody components flowing from the
slide before smearing [6].

Regarding the adequacy of the samples, no significant
difference between finer and thicker needles has been
demonstrated [1, 10, 12, 22, 23]. The use of 21-gauge
needles results in more cellular specimens than those
obtained with finer needles, but it may not provide an
increased diagnostic accuracy [11]. However, Degirmenci

Table 1 Comparison between 22- and 25-gauge needles in thyroid fine needle aspiration cytology

22-G > 25-G
n (%)

22-G ≒ 25-G
n (%)

22-G < 25-G
n (%)

Initial > Second
n (%)

Initial ≒ Second
n (%)

Initial < Second
n (%)

Pain

22-G
Initial 25 (25.0%) 34 (34.0%) 41 (41.0%) 25 (25.0%) 34 (34.0%) 41 (41.0%)

25-G
Initial 51 (51.0%) 35 (35.0%) 14 (14.0%) 14 (14.0%) 35 (35.0%) 51 (51.0%)

p 0.000 0.122

Total 76 (38.0%) 69 (34.5%) 55 (27.5%) 39 (19.5%) 69 (34.5%) 92 (46.0%)

p 0.111 0.000

Blood
contamination

22-G
Initial 19 (19.0%) 51 (51.0%) 30 (30.0%) 19 (19.0%) 51 (51.0%) 30 (30.0%)

25-G
Initial 45 (45.0%) 50 (50.0%) 5 (5.0%) 5 (5.0%) 50 (50.0%) 45 (45.0%)

p 0.000 0.004

Total 64 (32.0%) 101 (50.5%) 35 (17.5%) 24 (12.0%) 101 (50.5%) 75 (37.5%)

p 0.000 0.000

Samples obtained

22-G
Initial 48 (48.0%) 30 (30.0%) 22 (22.0%) 48 (48.0%) 30 (30.0%) 22 (22.0%)

25-G
Initial 32 (32.0%) 32 (32.0%) 36 (36.0%) 36 (36.0%) 32 (32.0%) 32 (32.0%)

p 0.036 0.163

Total 80 (40.0%) 62 (31.0%) 58 (29.0%) 84 (42.0%) 62 (31.0%) 54 (27.0%)

p 0.172 0.037

G, gauge

Table 2 Results of thyroid aspiration samples obtained using 22- and 25-gauge needles

ND/UNS Benign AUS FN SFM Malignant

25-gauge needle 42 (21.0%) 124 (62.0%) 3 (1.5%) 9 (4.5%) 0 (0%) 22 (11.0%)

22-gauge needle 37 (18.5%) 119 (59.5%) 7 (3.5%) 8 (4.0%) 0 (0%) 29 (14.5%)

ND/UNS, Nondiagnostic/unsatisfactory; AUS, Atypia of undetermined significance; FN, Follicular neoplasm; SFM, Suspicious for malignancy
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et al. reported that the use of finer needles (24- to 25-
gauge needles) decreased the rate of inadequate materials
[4]. Major complications were not encountered during or
after FNAC with either 21- or 27-gauge needles [22]. In
our study, there was no statistical difference between the
22- and 25-gauge needles in terms of the unsatisfactory
rate and the malignancy detection rate, regardless of the
significant differences in cellularity and blood contami-
nation. The results may have been affected by other fac-
tors, such as the smearing technique or diagnostic ability.

In our study, it was difficult to insert the needles into
markedly calcified nodules, because the needles bent.
Therefore, we recommend using larger, firmer needles
for calcified nodules, because 25-gauge needles are flexi-
ble.

In conclusion, concerning the diagnostic accuracy and

Fig. 1  Calcified papillary thyroid carcinoma
The 25-gauge needle could not be inserted into the nodule.
The needle bent due to the stony hard nodule. (B-mode
ultrasound)

the pain, either 22- or 25-gauge needles can be used. We
recommend using 22-gauge needles for markedly calci-
fied nodules, because 25-gauge needles bend more easily
in such cases. Interestingly, the initial aspiration was less
painful, less contaminated, and more cellular than the
second aspiration in our study. These results are more
significant than those pertaining to differences in needle
size. Thus, we should be aware that the initial aspiration
is more important and should be more closely attended to
than the second aspiration. Recently, the usual manage-
ment of atypia of undetermined significance and follicu-
lar neoplasm incorporates the option of molecular
testing, and the samples are obtained by FNAC [13, 24].
However, there is no statement on the needle sizes used
at that time. According to our results, an influence of the
needle sizes for the accuracy is probably minimal, but a
further study is required to confirm it.
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