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Background: Ultrasound-guided fine-needle aspiration (FNA) cytology is a crucial diagnostic technique
used to assess thyroid nodules. In the past, ultrasound-guided FNA was performed mainly by radiologists.
However, many surgeons are increasingly being trained for this procedure now. In this study, we aimed
to compare the adequacy and efficiency of ultrasound-guided FNA performed by newly trained head and
neck surgeons with experienced radiologists in a single institution. We also assessed the malignancy rates in
nondiagnostic nodules and the differences between benign and malignant nodules.

Methods: This is a retrospective study. The data from patients who underwent ultrasound-guided FNA
performed by surgeons or radiologists in two consecutive years were collected. Medical records, cytology
results, and surgical pathology results were analyzed.

Results: During the study period, a total of 2,405 ultrasound-guided FNAs were performed on
2,163 patients. The head and neck surgeons and radiologists performed 1,132 and 1,273 ultrasound-
guided FNA procedures, respectively. The nondiagnostic rate was 14.49% for surgeons and 15.40% for
radiologists (P=0.533). There were no differences in patient age, gender, nodule size, and other sonographic
characteristics between the groups of patients who were treated by radiologists versus surgeons. The median
waiting time from biopsy appointment to performing ultrasound-guided FNA was 0 days for head and neck
surgeons, and 6 days for radiologists (P<0.001). Of the 40 patients who had a repeat FNA or surgery, 19
(47.50%) had a malignancy. Preoperative information about age, gender, operator, and characteristics of
nodules did not predict the outcome of nodules with Bethesda category L.

Conclusions: The adequacy of ultrasound-guided FNAs performed by head and neck surgeons is similar
to that of skilled radiologists, while surgeons are more efficient than radiologists. Nondiagnostic FNA

reports should not be considered benign, and repeat FNA or selective surgical treatment is recommended.
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Introduction

Thyroid nodules are a common clinical problem and
the incidence of thyroid nodules has increased with the
extensive use of thyroid ultrasonography. Cytological
evaluation of samples obtained from ultrasound-guided
fine-needle aspiration (FNA) is the most efficient method
to determine the malignancy risk of thyroid nodules.
However, scant cellularity or a bloody sample may be
insufficient for accurate analysis. A nondiagnostic FINA
report is difficult for both patients and clinicians because
it can lead to repeated FNA, multiple physician visits, and
ultimately, a delay in definitive treatment. Radiologists
currently perform many ultrasound-guided FNAs in
China. At the same time, a growing number of clinical
endocrinologists, cytopathologists, and surgeons are being
trained in ultrasound techniques and ultrasound-guided
FNA. Surgeon-performed FNA is safe, accurate, and
efficient. Because thyroid nodules are often referred for
surgery, surgeon-performed FNA may potentially reduce
waiting time for surgery. In this study, we aimed to compare
the adequacy and efficiency of ultrasound-guided FNA
performed by newly trained head and neck surgeons with
experienced radiologists in a single institution. We also
assessed the malignancy rate in nondiagnostic nodules and
the differences between benign and malignant nodules.

Methods
Subjects

All consecutive patients who underwent thyroid ultrasound-
guided FNA between March 2017 and March 2019 at
Peking University Cancer Hospital & Institute were
included. Patients’ demographic data, including age,
gender, and type of surgery, were extracted from the
medical records. Thyroid nodule variables retrieved from
ultrasounds were extracted from Department of Radiology
reports, and surgical pathology and cytological reports were
obtained from the Department of Pathology databases.
Operators with fewer than 300 completed FNA procedures
are defined as newly trained operators. For this study, 13
radiologists experienced in FNA and 5 surgeons newly
trained to perform ultrasound-guided FNA were included.
The size of the tumor was defined as the largest diameter
measured on ultrasound. Nodules were biopsied according
to the American Thyroid Association (ATA) guidelines (1).
Some nodules that were less than 1 cm in diameter but with
clinical or sonographic features suggestive of thyroid cancer
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were also biopsied. To evaluate the operator’s nondiagnostic
rate over time, the procedures were subdivided into six
consecutive groups of 50 procedures each. For each group,
we recorded the nondiagnostic rate of each of the five
surgeons.

Ultrasound-guided FNA technique
The GE Logiq E9 ultrasound scanner (USA) with a

12-MHz linear transducer was used for localization of the
target nodule and to assess its sonographic characteristics,
including echogenicity, margin, calcification, vascularity,
and shape. Patients were examined in a supine position with
their neck lightly stretched. FNA was performed with a 22-
or 23-gauge needle under direct ultrasound visualization
in two passes, with no immediate pathologic evaluation
to assess adequacy. A syringe was used to expel the needle
content onto a glass slide. Aspirated material smeared
over the glass slides and preserved with alcohol fixation
was finally prepared with hematoxylin and eosin stain. No
complications were reported.

Cytology report

Two cytologists analyzed the slides and reported their
results. Adequate samples should present at least six groups
of 10 follicular cells to enable a cytological report (2). The
ratio of nondiagnostic cytological reports from ultrasound-
guided FNA performed by the radiologists or surgeons
was the variable used to determine the adequacy for each
group. Bethesda criteria included I (nondiagnostic or
unsatisfactory), II (benign), III [atypia of undetermined
significance or follicular lesion of undetermined significance,
(AUS/FLUS)], IV (follicular neoplasm/suspicious for
follicular neoplasm), V (suspicious for malignancy), and VI
(malignant). Patients with suspicious or malignant cytology
(Bethesda categories IV, V, and VI) were recommended to
undergo surgery.

Statistical analysis

Data were analyzed using SPSS version 23.0 (IBM Co.,
Armonk, NY, USA). All continuous variables were reported
as mean =+ standard deviation (SD) or median (Q1, Q3).
Student’s 7-test or Mann-Whitney U-test was used to
analyze quantitative variables, and the association between
qualitative variables was assessed through the chi-square test
or Fisher test. A value of P<0.05 was considered statistically

Gland Surg 2020;9(3):711-720 | http://dx.doi.org/10.21037/gs.2020.03.34



Gland Surgery, Vol 9, No 3 June 2020

713

Table 1 Bethesda cytological categories of all nodules for radiologists and surgeons

Bethesda categories Radiologist, n (%) Surgeon, n (%) P value
| 196 (15.40) 164 (14.49) 0.533
Il 202 (15.87) 119 (10.51) <0.001
11l 206 (16.18) 185 (16.34) 0.915
\Y 30 (2.36) 37 (3.27) 0.175
\Y 167 (13.12) 104 (9.19) 0.002
Vi 472 (37.08) 523 (46.20) <0.001

Total 1,273 (100.0)

1,132 (100.0) -

I (nondiagnostic); Il (benign); IlI (atypia/follicular lesion of undetermined significance); IV (follicular neoplasm/suspicious for follicular

neoplasmy; V (suspicious for malignancy); and VI (malignant).

significant.

Results

A total of 2,405 ultrasound-guided FNA procedures were
performed on 2,163 patients during the study period. There
were 1,583 women (73.19%) and 580 men, and the age
ranged from 12 to 88 years (mean age, 51.63 years). Head
and neck surgeons performed 1,132 ultrasound-guided
FNAs on 978 patients, and radiologists performed 1,273
ultrasound-guided FNAs on 1,211 patients.

In total, 196 of 1,273 (15.40%) ultrasound-guided FINA
samples obtained by the radiologists were inadequate,
compared to 164 of 1,132 (14.49%) ultrasound-guided
FNA samples obtained by the head and neck surgeons
(P=0.533, Tuble 1). The overall incidence of nodules that
were suggested to undergo surgery (Bethesda categories IV,
V, and VI) was 52.55% for the radiologists and 58.66% for
the surgeons (P=0.003). A total of 90 nodules of all the 360
nondiagnostic nodules had no ultrasound images or reports
from this institution, so these nodules without ultrasound
images or reports were excluded in the subsequent analysis.
Table 2 shows the homogeneity of both groups regarding
patient age, gender, and the sonographic characteristic of
the nodules. There was no difference between radiologists
and surgeons in patient age, gender, nodule size, and other
characteristics.

As head and neck surgeons were newly trained, we
evaluated the nondiagnostic rate of surgeons over the
number of FINA procedures each performed. Surgeon 1,
surgeon 2, surgeon 3, surgeon 4, and surgeon 5 performed
531,276, 185, 93, and 47 times of ultrasound-guided FNAs,
respectively. With the increasing frequency of FNA, the
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average nondiagnostic rate of each group was 21.05%,
16.06%, 14.00%, 14.07%, 10.00%, and 9.21% respectively
(Figure I).

To compare the efficiency between head and neck
surgeons and radiologists, we calculated the waiting time
from biopsy appointment to FNA being performed. The
median waiting time was 0 [0, 2] days for head and neck
surgeons, and 6 [2, 9] days for radiologists (P<0.001, Figure 2).

Of the 360 nodules with nondiagnostic FNA, 8
underwent repeat FNA, 32 chose to have surgery without
repeat FNA, while 320 did not undergo repeat FNA or
surgery in this institution (Figure 3). In the 8 repeated FINA
nodules, 2 nodules were Bethesda category 1, 4 nodules
were Bethesda category II, 1 nodule was Bethesda category
III (AUS), and 1 nodule was Bethesda category VI. The
diagnostic rate for repeat FNA in initial nondiagnostic
nodules was 62.50%. Of the 32 nodules in the
nondiagnostic category that underwent surgery, 18 (56.25%)
were confirmed to have carcinoma which were all papillary.
Of the 14 benign nodules, 2 were fibrotic nodules (FN), 4
were nodular goiter (NG), 4 were Hashimoto’s thyroiditis
(HT), and 4 were chronic lymphocytic thyroiditis (CLT).

Considering Bethesda category II as benign and Bethesda
category VI as malignant in pathology, 18 were confirmed
as benign nodules, while only 19 nodules were identified
as malignant. The patient age, gender, operator, and
characteristics of the nodules were then compared (Table 3).
The mean nodule sizes were 1.21£0.76 and 1.13+0.60 cm
in the benign and malignant groups, respectively (P=0.753).
The nodule characteristics of both groups were similar,
including echogenicity, margin, calcification, vascularity,
and shape. There were also no significant differences in
patient age, gender, and operator.

Gland Surg 2020;9(3):711-720 | http://dx.doi.org/10.21037/gs.2020.03.34



714 Wang et al. Thyroid FNA for surgeons and radiologists

Table 2 Characteristic of nondiagnostic nodules

Characteristics Radiologist (n=168) Surgeon (n=100) P value
Nodule size, cm, n (%) 0.441
<1 77 (45.8) 41 (41.0)
>1 91 (54.2) 59 (59.0)
Age + SD, yr 52.02+11.59 50.06+12.11 0.190
Gender, n (%) 0.484
Male 38 (22.6) 19 (19.0)
Female 130 (77.4) 81 (81.0)
Location, n (%) 0.902
Left 77 (45.8) 43 (43.0)
Isthmus 5(3.0) 3 (3.0)
Right 86 (51.2) 54 (54.0)
Position, n (%) 0.076
Upper third 25 (14.9) 24 (24.0)
Middle third 95 (56.5) 57 (57.0)
Lower third 48 (28.6) 19 (19.0)
Procedure before FNA, n (%) 1.000
Surgery or CNB 8 (4.8) 4 (4.0)
None 160 (95.2) 96 (96.0)
Echogenicity, n (%) 0.625
Hypoechoic 137 (81.5) 78 (78.0)
Hyper or isoechoic 8 (4.8) 4 (4.0)
Mixed 23 (13.7) 18 (18.0)
Margin, n (%) 0.717
Regular 42 (25.0) 27 (27.0)
Irregular 126 (75.0) 73 (73.0)
Calcification, n (%) 0.607
Microcalcification 82 (48.8) 43 (43.0)
Coarse 20 (11.9) 12 (12.0)
Egg-shall/rim 6 (3.6) 2 (2.0)
Absent 60 (35.7) 43 (43.0)
Vascularity, n (%) 0.555
Avascular 30(17.9) 19 (19.0)
Peripheric 48 (28.6) 34 (34.0)
Central 90 (53.6) 47 (47.0)
Shape, n (%) 0.522
Tall > wide 145 (86.3) 89 (89.0)
Tall < wide 23 (13.7) 11(11.0)

SD, standard deviation; FNA, fine needle aspiration; CNB, core needle biopsy.
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Figure 1 Nondiagnostic rate of surgeons over the number of FNA procedures each performed. FNA, fine-needle aspiration.
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Figure 2 Waiting time from biopsy appointment to FNA being
performed by head and neck surgeons and radiologists. FNA, fine-

needle aspiration.

Discussion

Ultrasound-guided FNA biopsy is the most efficient and
reliable means for the evaluation of thyroid nodules.
A mean sensitivity and specificity rate of FNA as high
as 88% and 90.5%, respectively, has been reported (3).
Although ultrasound-guided FNA is easy to perform,
the nondiagnostic rate varies from 3.6% to 25.7% (4-8).
Nondiagnostic cytological reports can undoubtedly result
in a delay in diagnosis and definitive treatment. In our
study, the overall nondiagnostic rate was 14.97%, which
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is comparable to previous reports. Traditionally, thyroid
ultrasound-guided FNA has been the domain of the
radiologists, as ultrasound and ultrasound-guided FNA
is a core competency acquired during radiology training.
As patients with thyroid nodules are frequently referred
to a surgeon for an opinion, more and more surgeons
are trained to perform ultrasound-guided FNA in China.
Ultrasound-guided FNA performed by surgeons provides
a number of benefits, including assessment by a physician
familiar with neck anatomy, reduction of multiple physician
visits, and earlier triage to surgery if needed (9). However,
there are few studies in the literature comparing radiologist-
performed with surgeon-performed ultrasound-guided FINA
in terms of adequacy and efficiency. This study found that
the rates of adequate samples obtained by ultrasound-guided
FNA performed by surgeons that were even newly trained
were similar to those obtained by experienced radiologists.
No differences in nodule characteristics were observed
between radiologists and surgeons. Graciano et al. (7)
also found that the adequacy rate obtained by surgeons
newly trained in thyroid ultrasound was similar to that
obtained by one experienced radiologist. These findings
suggest that patients with suspicious thyroid nodules may
be evaluated by head and neck surgeons who perform
ultrasound-guided FNA as well as radiologists.

The multiplicity of variables related to procurement
techniques that could not be controlled or measured
precluded the determination of the precise cause for the
differences. Numerous studies have assessed the degree to
which different factors affect adequacy rates for thyroid
FNA cytology. These factors include number of passes
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Nondiagnostic

(n=360)
Subsequent Repeat FNA Others’ Surgery
management (n=8) (n=320) (n=32)
| Il Il (AUS) Vi Benign Malignant
Consequence | (_) (n=4) (n=1) (n=1) (n=14) (n=18)
Pathology FN NG HT CLT PTC
(n=2) (n=4) (n=4) (n=4) (n=18)

Figure 3 Management algorithm of nondiagnostic patients. ', patients didn’t undergo repeat FNA or surgery in this institution; I, Bethesda

category L; II, Bethesda category II; III, Bethesda category III; VI, Bethesda category VI. FNA, fine-needle aspiration; FN, fibrotic nodules;

NG, nodular goiter; HT, Hashimoto’s thyroiditis; CLT, chronic lymphocytic thyroiditis; PT'C, papillary thyroid carcinoma; AUS, atypia

lesion of undetermined significance.

(7,10), use of onsite evaluation (11,12), nodule size or
depth (10,13), needle gauge (14,15), cystic degeneration
(16,17), use of ultrasound guidance (5,18), liquid-based
cytology (19,20), use of aspiration versus capillary technique
(21,22), and operator experience. However, it seems that in
performing any procedure, the experience gained with time
is no doubt of primary importance for successful clinical
practice. De Fiori et al. (23) evaluated the nondiagnostic
rates of 700 consecutive ultrasound-guided FNAs
performed by a single radiologist and observed that the
nondiagnostic rate was 32% for the first 100 cases, whereas
it decreased to 13% for the following 200 cases. Recently,
a study evaluated the outcomes of surgeons who performed
ultrasound-guided FNA and found that the nondiagnostic
rate was higher in early training (24). In our study, we also
found that the average nondiagnostic rate of unskilled
surgeons was high in the first 100 procedures (21.05%
and 16.06%). As expected, experience reduced the rate of
nondiagnostic FNA in the following group, with an average
nondiagnostic rate ranging from 10.00% to 14.00%.
Therefore, based on our first-hand experience, at least 100
procedures are required to ensure results in line with those
reported in skilled radiologists in our institution and the
literature. Since only surgeon 1 performed FNA more than
300 times, we showed the average nondiagnostic rate of the
first 300 cases.

Although thyroid cancer has a favorable prognosis, most
patients feel anxiety when a nodule is found in their thyroid.
Patients appreciate the rapid diagnosis and management

© Gland Surgery. All rights reserved.

of medical problems. In this cancer institution, it usually
takes about a week from when the clinic doctor orders a
biopsy appointment to when ultrasound-guided FNA is
performed by radiologists. However, most patients can
receive ultrasound-guided FNA on the same day if the
FNA is conducted by head and neck surgeons, which is
very convenient for patients. Beyond that, patients can
receive direct feedback from surgeons. Reeves er al. (25)
found that the time from the first appointment to the time
of a definitive management plan was 68 days shorter when
FNA was performed by a surgeon rather than a radiologist.
Moreover, surgeon-performed ultrasound-guided FNA for
evaluation of thyroid nodules resulted in significantly lower
costs. Another benefit of surgeon-performed ultrasound-
guided FNA is the opportunity for surgeons to observe
the shape, location, and size of thyroid nodules intuitively
which is helpful for performing thyroidectomy.

According to the guidelines of ATA (1), repeated
ultrasonography-guided FNA is recommended for thyroid
nodules with initial nondiagnostic cytology. The diagnostic
rate of repeat FNA in our series was 62.5% (5/8). Saieg
et al. (26) also found that a repeat FNA in patients with
initial nondiagnostic FNA could produce a diagnosis in
the majority of cases. In their review of 86 nondiagnostic
FNAs, 27 (31.3%) remained nondiagnostic after repeat
FNA. However, the malignancy rate of nondiagnostic FNA
cannot be ignored. The malignancy rate of our surgical
patients was 56.25% (18/32) which is significantly higher
than that reported in other series which ranges from 2% to
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Characteristics Benign (n=18) Malignant (n=19) P value
Age = SD, yr 48.55+7.56 46.92+12.53 0.725
Gender, n (%) 0.693
Male 4(22.2) 3(15.8)
Female 14 (77.8) 16 (84.2)
Nodule size, cm, n (%) 0.746
<1 8 (44.4) 10 (52.6)
>1 10 (55.6) 9 (47.4)
Operator, n (%) 0.313
Radiologist 8 (44.4) 5 (26.3)
Surgeon 10 (55.6) 14 (73.7)
Location, n (%) 0.189
Left 6 (33.3) 11 (57.9)
Isthmus 1(5.6) 0(0)
Right 11 (61.1) 8 (42.1)
Position, n (%) 0.126
Upper third 3(16.7) 9 (47.4)
Middle third 10 (55.6) 7 (36.8)
Lower third 5(27.8) 3(15.8)
Echogenicity, n (%) 0.447
Hypoechoic 13 (72.2) 16 (84.2)
Hyper/isoechoic/mixed 5(27.8) 3(15.8)
Margin, n (%) 1.000
Regular 2(11.1) 2(10.5)
Irregular 16 (88.9) 17 (89.5)
Calcification, n (%) 0.495
Microcalcification 11 (61.1) 14 (73.7)
Coarse/absent 7 (38.9) 5(26.3)
Vascularity, n (%) 0.357
Avascular 8 (44.4) 9 (47.4)
Peripheric 2 (11.1) 5(26.3)
Central 8 (44.4) 5(26.3)
Shape, n (%) 0.660
Tall > wide 15 (83.3) 17 (89.5)
Tall < wide 3(16.7) 2(10.5)

SD, standard deviation; FNA, fine needle aspiration.
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37% (6,27-30). Considering Bethesda category II as benign
and Bethesda category VI as malignant in pathology, the
overall malignant rate of surgical patients and repeat FNA
patients was 47.50% (19/40), which is still high. Our high
malignancy rate likely reflects patient selection: patients
with a higher suspicion of malignancy were more likely to
be treated surgically or repeat FNA. Furthermore, most
nondiagnostic FNA patients in this institution did not
have a repeat FNA or surgery and were thus not included
in the malignancy risk assessment. Sonographic features
may be useful for identifying which nodules with repeat
nondiagnostic FNA cytology results are more likely to be
malignant. In the study of Moon, of the 104 nodules with 2
nondiagnostic cytology results, thyroid cancer was found in
25% of nodules with microcalcifications, irregular margins,
a taller than wide shape, or hypoechogenicity, but was
found in only 4% lacking these features (31). Unfortunately,
we have not found any characteristics of nodules that can
suggest malignancy by comparing the characteristics of
benign nodules with malignant nodules. Considering the
malignancy risk of nondiagnostic nodules and the atypical
features of ultrasound, repeat FNA followed by selective
surgical treatment is recommended for patients who are
anxious and have a higher suspicion of malignancy.

There are some limitations to our study. First, this was
not a randomized study. Nodules treated by surgeons or
radiologists were not randomized, so there might have
been patient selection bias. Furthermore, only 40 of 360
nondiagnostic nodules underwent surgery or repeat FNA
in this study. Selection bias might have existed, and a large
prospective study is necessary to overcome this bias.

Conclusions

To our knowledge, this is the largest study of ultrasound-
guided surgeon-performed thyroid nodule FNA performed
to date, with outcomes comparable to those reported
in series performed by other specialists. Patients with
suspicious thyroid nodules may be evaluated by the head
and neck surgeons who perform the ultrasound-guided FNA
to the same satisfaction as radiologists, and more efficiently.
We also found a relatively high rate of malignancy among
nondiagnostic biopsies. Repeat FNA followed by selective
surgical treatment is recommended.
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