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Abstract

Background: Thyroid fine needle aspiration (FNA) is currently the most acceptable method for evaluating thyroid nodules. Non-
satisfactory sample is the main limitation of FNA. It has been shown that spinal needles can reduce the number of non-diagnostic
samples.
Objectives: In this study, we decided to compare the results obtained using spinal (stylet) needle and simple needle in thyroid
nodule FNA according to the agreement between them and with the pathology results as the gold standard.
Patients and Methods: Sampling of thyroid nodules of 156 patients was performed by a simple non-stylet 23 gauge needle (A) and
a spinal 22 gauge needle with stylet (B). The samples were provided to the pathologist for blind examination. All samples were ob-
tained by an expert radiologist and the pathology examination was also performed by a pathologist expert in thyroid gland diseases.
Blind analysis was done using SPSS Statistics for Windows, version 16 (SPSS Inc., Chicago, Ill., USA).
Results: The results of FNA with needles A and B were reported unsatisfactory in 11.51 (18 subjects) and 3.84 (six subjects), respectively
(P = 0.01). The result in 63.46% (99 subjects) of the participants, in whom FNA was obtained by needle B was introduced as a better
sample by the pathologist in comparison with 36.44% (57 subjects) (P < 0.001). Cancer was diagnosed in 9.56 and 7.66 of the samples
yielded by needles B and A, respectively, which was not statistically significant (P = 0.54). There was also a significant relationship
between thyroid imaging reporting and data system (TI-RADS) score and FNA result.
Conclusion: A significant relationship between the adequate sampling results, the qualitative examination result, TI-RADS score
and the needle type indicates the importance of needle type on the results of thyroid FNA. Using spinal (stylet) needles may reduce
the number of non-diagnostic samples in fine needle aspiration of thyroid nodules and therefore, can have a better effect on the
results of this method.
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1. Background

Thyroid nodules are solid, cystic or mixed lesions that
form within the thyroid gland. Thyroid nodules are com-
mon and the vast majority of them are benign (noncancer-
ous); however, a small proportion of thyroid nodules are
proved to be malignant following biopsy or surgery (1). An
appropriate systemic approach is required for evaluating
thyroid nodules to avoid unnecessary surgeries. Thyroid
fine needle aspiration (FNA) is currently the most effective
and precise method for evaluating thyroid nodules. Vari-
ous methods can be used for FNA of thyroid nodules (2). Al-

though in some studies it has been shown that using ultra-
sound guide has no effect on the number of false-negative
or non-diagnostic FNA results (3), ultrasound-guided as-
piration is still the most efficient method (4). Despite
false positive and negative results as other diagnostic tests,
non-satisfactory sample results could be considered as the
main limitation of ultrasound-guided aspiration (4, 5). Al-
though various factors are defined to classify a sample as
inadequate or non-diagnostic, the presence of six or more
groups of 10 to 12 thyroid follicular cells on each of at least
two slides is an acceptable criteria for a satisfactory result
(6-8). In order to reduce the number of non-diagnostic
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samples, fine-needle aspiration by capillary action is sug-
gested, and the operator’s skill also plays an effective role
in reducing the number of non-diagnostic samples (9). It
has also been shown that spinal needles can reduce the
number of non-diagnostic and inadequate samples (10-
12). Accordingly, this study aimed at comparing the results
obtained from FNA of solid thyroid nodules using spinal
(stylet) needle and simple needle in order to evaluate the
role of the needle in FNA of the thyroid nodule.

2. Objectives

In this study, we compared the results obtained using
spinal (stylet) needle and simple needle in thyroid nodule
FNA according to the agreement between them and with
the pathology results as the gold standard.

3. Patients and Methods

3.1. Study Design and Patients

The study population consisted of all patients who
were referred to our university hospital through Novem-
ber 2018 to April 2019, who were candidates for FNA of thy-
roid according to the referring clinician decision. Patients
who had a nodule with solid components and had no previ-
ously diagnosed thyroid cancer, were included in the study.
Willingness of the patients to participate in the study and
obtaining the informed consent from the subjects were
also the inclusion criteria. The objectives of the study were
explained to the participants. They were allowed to enter
this study voluntarily. The patient’s refusal to participate in
the study does not interfere with the process of their treat-
ment. Moreover, the proposal of the study was reviewed
and approved by the Vice-Chancellor of Ethics Committee.

3.2. FNAMethod

Following prep and drep of the patient’s neck, 1 cc of
2% lidocaine was first injected using an insulin injection
needle from the capsule of thyroid to the skin. Then sam-
pling was performed by two different fine needles, a sim-
ple non-stylet 23 gauge needle (25 mm length) and a spinal
22 gauge needle with stylet (90 mm length) (Figure 1). Se-
lection of the first needle for sampling was by random and
one sampling was done with each needle. In our protocol,
the needle was first entered into the nodule using ultra-
sound guidance (parallel to the transducer). For the spinal
needle, the stylet was removed after entering the nodule.
Then, the needle was attached to a 10-cc syringe. Sampling
was performed through rapid, gentle and stabbing move-
ments of the needle for several times (at least five times). If
the color of the specimen appeared in the needle hub, the

procedure was halted, otherwise sampling was repeated
with 10-cc suction of the attached syringe. Sampling under
suction, was also stopped if the specimen appeared in the
hub or after several times of to and fro movements. Then
the needle was withdrawn. In the next step, the needle con-
tents were placed on clean slides, smeared and fixed. After
sampling by first randomly selected needle, the procedure
was repeated using the second needle. During the needle
production to the nodule and sampling, the needle was un-
der real-time ultrasound surveillance.

The samples were marked as A (simple needle) and B
(spinal needle) and provided to the pathologist for a blind
examination. All samples were obtained by an expert radi-
ologist in FNA of the thyroid with more than 10 years’ expe-
rience and the pathology examination was also performed
by a pathologist expert in thyroid gland diseases. Quanti-
tative and qualitative criteria were used to investigate the
FNA results.

3.3. Pathological and Statistical Evaluation

At least 6 cell clusters with at least 10 follicular cells
were considered as a quantitative criterion for an appropri-
ate sample (6-8). According to the qualitative criteria, the
expert pathologist selected the most appropriate sample
out of two samples, which were blind to them. At the end,
a comparison was made using statistical tests for the rate
of cancer diagnosis in the samples, the rate of insufficient
samples, the rate of blood contamination and the rate of
sample appropriateness between two needles. Qualitative
results (according to expert pathologist opinion and qual-
itative criteria mentioned before), pathology results (ac-
cording to histological and pathological reports) and rela-
tion between Thyroid imaging reporting and data system
(TI-RADS) score and FNA result (according to radiological
and pathological reports) were compared between simple
needle and spinal needle. Blind analysis was performed
using SPSS Statistics for Windows, version 16.0 (SPSS Inc.,
Chicago, Ill., USA) by chi-squared test at a significance level
of P < 0.05. Due to the better results obtained by spinal
needle in biopsy, the study was not considered ethically ap-
propriate to be continued after 156 patients.

4. Results

According to the inclusion and exclusion criteria, a to-
tal of 156 patients and 312 samples were examined. How-
ever, due to better results obtained by stylet (spinal) needle
and as a result, a better diagnosis of cancer, the study was
not considered ethically appropriate to be continued. The
demographic information of the patients is shown in Table
1.
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Table 1. Demographic Information

Parameters Valuesa

Age, y 48.63 ± 13.42

Sex

Male 21 (13.48)

Female 135 (86.42)

Nodule size, cm 1.23 ± 0.39

aValues are expressed as mean ±SD or No. (%).

According to the quantitative results in analysis of the
samples, the results of FNA with needles A and B were re-
ported unsatisfactory in 11.51 (18 subjects) and 3.84 (six sub-
jects), which was statistically significant (P = 0.01). In ad-
dition, based on qualitative results of pathology, in 63.46%
(99 subjects) of the participants, the sample obtained by
needle B was introduced as a better sample by the pathol-
ogist, in comparison with 36.44% (57 subjects), which was
statistically significant (P < 0.001). Qualitative and quanti-
tative results are shown in Table 2. Cancer was diagnosed
in the samples yielded by needles B and A, 9.56 and 7.66, re-
spectively, which was not statistically significant (P = 0.54).
Pathology result of both methods is summarized in Table
3. Considering TI-RADS, different groups of susceptibility
show better results by using spinal needle. Data is summa-
rized in Table 4.

Fortunately, no procedure-related complications, in-
cluding hematoma or infection were reported.

Table 2. Quantitative/Qualitative Results of Thyroid Nodule FNA Using Simple Nee-
dle and Spinal Needle

Results Frequency (%) P value

Quantitative 0.01

Simple needle

Unsatisfactory 18 (11.41)

Satisfactory 138 (88.49)

Spinal needle

Unsatisfactory 6 (3.76)

Satisfactory 150 (96.24)

Qualitative < 0.001

Sample of choice

Simple needle 57 (36.44)

Spinal needle 99 (63.46)

Abbreviation: FNA, fine-needle aspiration.

Table 3. Pathology Results of Thyroid Nodules FNA Using Simple Needle and Spinal
Needle

Needle type, pathology Frequency (%)

Simple needle

Follicular adenoma 126 (80.83)

Cancer 12 (7.66)

Non-diagnostic 18 (11.51)

Spinal needle

Follicular adenoma 135 (86.51)

Cancer 15 (9.56)

Non-diagnostic 6 (3.84)

Abbreviation: FNA, fine-needle aspiration.

5. Discussion

Ultrasound is regarded as the most accurate method
to examine the thyroid, parathyroid and cervical lymph
nodes. Using ultrasound in thyroid examination has in-
creased the diagnosis of nodules undetectable in clinical
examination. However, only a small number of these nod-
ules are malignant. Significant progress has been made
in the management of thyroid nodules using ultrasound-
guided FNA, and it is considered as the most reliable and
cost effective technique to differentiate benign thyroid
nodules from suspicious and malignant nodules (13). Un-
fortunately, inadequate sampling is one of the limitations

Figure 1. Simple non-stylet 23 gauge needle (25 mm length) on the left and spinal 22
gauge needle with stylet (90 mm length) on the right
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Table 4. Relationship Between TI-RADS Score and FNA Result Using Simple Needle and Spinal Needle

Risk Points Samples
Qualitative

pathology results

Needle type
P value

Simple needle Spinal needle

Mildly suspicious 3 68
Unsatisfactory 4 1

0.04
Satisfactory 64 67

Moderately suspicious 4 - 6 174
Unsatisfactory 9 4

0.002
Satisfactory 165 170

Highly suspicious ≥ 7 70
Unsatisfactory 5 1

0.02
Satisfactory 65 69

Abbreviations: FNA, fine-needle aspiration; TI-RADS, thyroid imaging reporting and data system

of this technique. Cappelli et al. showed that Yale spinal
(YS) significantly reduced the number of non-diagnostic
samples, and as a result, decreased the direct and indirect
costs (12). In addition, another study by Cappelli et al. in-
dicated that stylet needles could improve the diagnosis
and also reduce its costs by 14% (11). Moreover, Cappelli et
al. demonstrated that stylet needles significantly improve
the percentage of adequate sampling in FNA of complex
thyroid nodule (10). In the present study, we showed that
spinal needles significantly increase the percentage of ad-
equate sampling (P = 0.009). By using stylet needles (sim-
ilar to the spinal needle used in this study), no sample can
enter the needle while crossing tissues in the path. The
sample can only enter the needles after reaching the nod-
ule and leaving the stylet from the thyroid nodule. Accord-
ingly, stylet needles are more effective in the FNA of the
thyroid nodule. Also, it is notable that in our study, us-
ing spinal needles, more than three cancer cases were di-
agnosed, indicating the importance of needles. However,
this needs to be confirmed by clinical trials with a larger
sample size.

In some studies, it has been shown that nodule ultra-
sound patterns can also affect the number of false-negative
results (14), so at the present study, only solid nodules
were subjected to FNA. In a study conducted by Cappelli
et al., sampling was only done using complex nodules
(10). Accordingly, in the present study, all solid nodules
were studied to obtain more comprehensive results. How-
ever, to achieve more comprehensive outcomes, it is sug-
gested to study the relationship between nodule character-
istics, such as the TI-RADS and American Thyroid Associa-
tion (ATA) criteria and the results of these two methods in
future studies.

Proper prep and drep can be observed using spinal
needles in biopsy, so less infection and complications
are resulted. In addition, due to administration of lido-
caine and anesthesia in this method, the patient feels less
pain, is more psychologically prepared and will cooperate

more with the treatment team; therefore, sampling in this
method is more accurate. However, these two advantages
should be confirmed by more comprehensive and stan-
dardized studies.

Another difference between the spinal needle and the
simple needle is the length of the needle (25 mm versus
90 mm) that results in a larger sample size and volume in
spinal needle FNA and therefore, could have a better effect
on the results of this method.

In this study, spinal needles were used as the second
method of sampling in some cases, so the changes in the
tissues made by simple needle could affect the results,
which could be considered as one of the limitations. Other
limitations of this study could be lack of physical and hu-
man resources, as well as lack of a system for accurate
recording and following-up of the patients, which resulted
in the prolonged study and loss of some samples.

In conclusion, despite these limitations, a significant
relationship between adequate sampling results, qualita-
tive examination result and needle type indicates the im-
portance of needle type on the results of thyroid FNA. It
seems there is no increased risk of complications by us-
ing spinal needles in thyroid nodule FNA. Using spinal nee-
dles may reduce the number of non-diagnostic samples in
thyroid nodule fine needle aspiration and therefore, could
have a better effect on the results of this method.
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