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Background: Guidelines from the National Cancer Institute Thyroid Fine Needle Aspiration State of the Science
Conference recommend a repeat fine-needle aspiration biopsy (FNAB) after 3 months for thyroid nodules with a
nondiagnostic (ND) result. Our aims were to assess which factors influenced their clinical management and to
determine if the timing of the repeat FNAB affects the diagnostic yield.
Methods: A retrospective institutional review of 298 patients from 1/2006 to 12/2007 with an ND FNAB was
performed. The factors influencing the next step in management, including age, gender, history of radiation,
presence of Hashimoto’s thyroiditis, thyroid-stimulating hormone levels, and ultrasound characteristics, were
evaluated. The effect of the time of the repeat FNABs on their diagnostic yield was assessed.
Results: Of the 298 patients in our cohort, 9% were referred directly for surgery, 76% had a repeat FNAB, and
15% were observed. Tumor size was the only independent variable correlated with treatment strategy after a ND
FNAB. There was not a significant difference in diagnostic yields between repeat FNABs performed earlier than
3 months compared to those preformed later ( p = 0.58).
Conclusion: The timing of repeat FNAB for an initial ND FNAB does not affect diagnostic yield of the repeat
FNAB.

Introduction

The most accurate and cost-effective tool to evaluate risk
of malignancy in thyroid nodules is a fine-needle aspi-

ration biopsy (FNAB) (1,2). However, 2%–20% of FNABs are
qualitatively or quantitatively insufficient to make a diagnosis
(1). Due to the associated 1%–10% risk of malignancy (3–5),
the American Thyroid Association (ATA) and the Bethesda
System for Reporting Thyroid Cytopathology recommend
performing a repeat FNAB under ultrasound (US) guidance
for nondiagnostic (ND) FNABs (2,6). The ideal timing of the
repeat FNAB for ND diagnoses (i.e., acellular or inadequate
number of follicular cells) has not been objectively estab-
lished, and waiting for at least 3 months has been suggested to
avoid reparative cellular atypia (6,7).

Our aim was to determine whether the recommended
3-month waiting period is necessary before repeating an
FNAB for ND specimens and if certain clinical or radio-
graphic characteristics influenced management. We re-
viewed the management of patients with an initial ND
FNAB at our institution to determine (i) if clinical variables

or US characteristics influenced the next step in clinical
management, and (ii) if timing of repeat biopsy altered the
diagnostic yield or the number of biopsies suggestive of
malignancy.

Methods

Patients

An IRB-approved search of the Massachusetts General
Hospital clinical cytology database was performed from
January 2006 through December 2007 to identify patients with
an ND FNAB. The interventional radiology database was also
surveyed for thyroid core biopsies performed during the same
period. An ND FNAB was defined as per the six-tiered Be-
thesda System for Reporting Thyroid Cytopathology: acellu-
lar or an inadequate number of follicular cells (less than six
groups of benign follicular cells, each group composed of at
least 10 cells) in the specimen, cyst fluid, smear artifact, or
obscuring blood (8). All cytology reports were re-reviewed by
one cytopathologist (W.C.F.) and found to be concordant with
the original reading.

Departments of 1Surgery (Endocrine Surgery Unit), 2Pathology, 3Radiology, and 4Medicine (Thyroid Unit), Massachusetts General
Hospital, Harvard Medical School, Boston, Massachusetts.

THYROID
Volume 22, Number 6, 2012
ª Mary Ann Liebert, Inc.
DOI: 10.1089/thy.2011.0442

590



A total of 3594 FNABs were performed at our institution
during the study period. Three hundred seventy-five of these
biopsies (10%) had an FNAB interpreted as ND. We excluded
51 patients due to lack of documented follow-up. An addi-
tional 19 patients were excluded for a concomitant FNAB
diagnosed as atypical, suspicious, or malignant. The 298 pa-
tients who met the inclusion criteria were divided into three
categories based on the next step in management:

� Group I (n = 27): Patients who were referred directly for
surgery without a repeat FNAB.

� Group II (n = 226): Patients who had a repeat FNAB at
any time after an initial FNAB. To assess the timing of
repeat sampling, patients in group II were subdivided:
– Group IIA (n = 138): Patients who had early repeat

sampling ( < 3 months)
– Group IIB (n = 86): Patients who had late repeat

sampling ( ‡ 3 months).
� Group III (n = 45): Patients in this category were ob-

served and were not subjected to surgery or a repeat
FNAB. At least one follow-up after 6 months with an
endocrinologist and neck US was required for inclusion.

All patients in the cohort had their electronic medical records
and/or charts reviewed for demographic, US, clinical, and
pathological variables. Surgical pathological correlation for the
index nodule was done for all patients undergoing surgery.
Patients in each group were compared based on the following:

1. Demographic and clinical characteristics: age, gender,
history of radiation, presence of Hashimoto’s thyroid-
itis, and thyroid-stimulating hormone levels.

2. US characteristics: size, echogenicity, margin, micro-
calcifications, and vascular flow of the index nodule.

Biopsy procedures

All ND FNABs were performed under US guidance by an
endocrinologist (n = 179, 65%), a surgeon (n = 22, 8%), or a
radiologist (n = 75, 27%). Three to four passes of the index
nodule was performed using a 10-mL syringe and 25–27-
gauge needles. Six to eight alcohol-fixed smears were pre-
pared from the aspirate for Papanicolaou staining, while the
remainder was prepared for ThinPrep by rinsing the needle
hub in Cytolyte. Repeat FNABs were performed in the same
manner. Confirmation of specimen adequacy by a dedicated
cytopathologist is not available at our institution.

A subset of the patients in group II who underwent repeat
FNAB also had core biopsy performed immediately after-
ward (n = 62) by an interventional radiologist (A.E.S.). Core
biopsies were performed under US guidance using 20-gauge
Temno Evolution-cutting core biopsy needles (Cardinal
Healthcare, Dublin, OH) with a 10- or 20-mm adjustable
needle throw as previously described (9). These 62 patients
were participants in the study by Samir et al. in which we
reported that the combination of FNAB and core biopsy after
an ND FNAB resulted in a higher diagnostic yield compared
to FNA alone (9).

Statistical analysis

Univariate analysis was done using the Fisher exact test for
categorical variables and a Student’s t-test for continuous
normal data. Timing of repeat biopsy was analyzed as both a

categorical ( < or ‡ 3 months) as well as continuous variable.
Multinomial logistic regression was performed for multivar-
iate analysis of the three primary treatment strategies. The
McNemar’s test was used to test concordance between the
core biopsy and repeat FNAB.

Results

Nodule size was significantly larger in patients referred
directly for surgery following an initial ND FNAB

The 298 patients in our cohort consisted of 226 (76%) female
patients and 72 (24%) male patients, with a mean age of 62
( – 15). Over the 2-year period, 27/298 (9%) patients were
referred directly for surgery (group I), 226/298 (76%) had a
repeat FNAB (group II), and 45/298 (15%) patients were ob-
served (group III) (Fig. 1). On the univariate analysis, there was
a significant difference in age among the groups, but no other
differences in the demographic variables (Table 1). Further-
more, there was no difference in the proportion of patients with
a prior or concomitant benign FNAB or an additional ND
FNAB between the three treatment groups ( p = 0.29). Patients
in group I (surgery) had larger nodules than in group II (repeat
FNA, p = 0.002) and group III (observation, p < 0.001). On the
adjusted analysis, increasing tumor size correlated with the
odds of going directly to surgery over repeat FNA (odds ratio
4.5, confidence interval 1.9–10.5). Other worrisome US char-
acteristics, including echogenicity, margin, microcalcifications,
and vascular flow, did not differ between the three groups.

Eighty-five percent of patients were treated
per guideline recommendations following
an initial ND FNAB

Group I: Of the 27/298 patients referred directly for surgery
without repeat sampling, the final pathological diagnosis in-
cluded the following: 14 follicular adenomas (52%), 12 benign
adenomatous nodules (44%), and 1 follicular carcinoma (4%).

Group II: Table 2 shows the results of the 226 repeat FNABs
and the final surgical pathological diagnosis of the 58 patients
in group II who went to surgery after a second FNAB. Six of
these 58 (10%) patients had cancers diagnosed at surgery. The
one benign FNAB that had a classical papillary thyroid carci-
noma (PTC) found on final pathology was diagnosed accu-
rately by a core biopsy performed at the same time.
Additionally, there were two repeat ND FNABs that had fol-
licular carcinoma and medullary thyroid carcinoma diagnosed
on final surgical pathology and two nodules with atypia that
were diagnosed at classical PTC and follicular variant PTC.

A third FNAB was performed in 44 patients following a
second FNAB. Surgery was done in 19 (44%) of these patients
following a third FNAB. The indication for surgery in these 19
patients was a third ND result or to differentiate between
cellular hyperplastic nodule, adenoma, and follicular carci-
noma. On final pathology, 18 nodules were benign, and one
patient had a follicular variant of PTC.

Overall, of the 298 patients in our cohort, 104 (35%) even-
tually underwent surgery, of which 8/104 (8%) had a malig-
nancy. Surgical pathological correlation is reported on the
index nodule that was initially ND FNA in all cases. The
proportion of patients undergoing surgery with malignant
pathology was not significantly different in patients under-
going repeat FNAB ( p = 0.60).
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Timing of the repeat FNAB does not
affect diagnostic yield

Patients in group II (repeat FNA, n = 226) were analyzed
based on whether they had their repeat FNAB early ( < 3
months, group IIA) or late ( ‡ 3 months, group IIB). Timing of
the repeat biopsy was not available for two patients; therefore
they were excluded from the analyses relating to timing of the
repeat FNAB. Early repeat FNAB was done in 138 (63%) pa-
tients versus 86 (27%) in the late group. Patients in the early
group (group IIA) had their repeat FNAB, a median of 37 days
from the initial ND FNAB compared to 184 days in the late
subgroup (group IIB). Demographic and clinical factors did
not differ between groups IIA and IIB (Table 3). Moreover, US
characteristics did not differ between early and late repeat
biopsy groups: proportion of cystic nodules ( p = 0.83), degree

of echogenicity ( p = 0.43), border irregularity ( p = 0.08), in-
creased vascularity ( p = 0.66), or presence of microcalcifica-
tions ( p = 0.51). The timing of the repeat FNAB did not
significantly alter the diagnostic yield on the repeat FNAB
( p = 0.58): 57/138 (41.3%) in group IIA versus 35/86 (40.7%) of
patients in group IIB. Timing remained not correlated with
diagnostic yield with the regression analysis using time be-
tween FNABs as a continuous variable ( p = 0.45). Further-
more, there was no significant difference in the cytological
diagnoses between the early and late subgroups ( p = 0.66)
(Table 4).

Discussion

In this study, we report the clinical management of 298
patients at our institution with an ND FNAB, defined as an

FIG. 1. Clinical strategy and
surgical outcomes. FNA, fine-needle
aspiration.

Table 1. Patient and Ultrasound Variables

Total Group I—surgery Group II—repeat FNA Group III—observation
Variable (n = 298) (n = 27) (n = 226) (n = 45) p-value

Age (mean – SD) 62 – 14.6 54 – 16.8 63 – 14.2 61 – 14.2 0.01
Female (%) 226 (76%) 22 (81%) 167 (75%) 36 (80%) 0.61
History of neck radiation [n (%)] 16/276 (6%) 2/26 (8%) 11/205 (5%) 3/45 (7%) 0.74
Hashimoto’s thyroiditis [n (%)] 10/275 (4%) 0/26 (0%) 8/203 (4%) 2/45(4%) 0.75
TSH median (n [IQR]) 1.3 [1.3] 1.0 [1.0] 1.3 [1.25] 1.23 [1.6] 0.76
Index nodule sizea

< 2 cm [n (%)] 130 (57%) 2 (14%) 101 (56%) 27 (79%) < 0.01
2–4 cm [n (%)] 78 (34%) 7 (50%) 65 (36%) 6 (18%)
> 4 cm [n (%)] 19 (8%) 5 (36%) 13 (7%) 1 (3%)

aBased on the index nodule size reported on 227 ultrasounds.
SD, standard deviation; TSH, thyroid-stimulating hormone; IQR, interquartile range.
Boldface p-values indicate statistical significance.
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acellular specimen or inadequate number of follicular cells,
over a 2-year period. Particular attention was paid to the
analysis of pathological results in patients with repeat biop-
sies performed after the recommended 3-month waiting pe-
riod. While most series report a 5%–20% rate of ND FNABs,
the Bethesda system for reporting thyroid cytopathology
states that the rate of ND FNABs should ideally not exceed
10% (1). Our ND FNAB rate over the 2-year study period
was 10%.

The Bethesda system reports a risk of malignancy associ-
ated with an ND FNAB between 1% and 4% (1), with other
series citing a range of 2%–51% (3–4,7,10). Our data show the
overall rate of malignancy in patients who underwent surgery
to be 8%, consistent with the current literature. Moreover, at
our institution, most patients were treated according to the
National Cancer Institute/ATA guidelines with either sur-
gery or repeat sampling (85%). Other than the size of the
nodule, none of the clinical or imaging variables assessed in
this study correlated with the treatment group. Although
speculative, based on the retrospective nature of this study,
the decision to proceed directly to surgery was likely multi-
factorial and based on tumor size, clinical suspicion, and pa-
tient preference. Moreover, patients who proceeded directly
to surgery had larger nodules, but no statistically significant

difference in the malignancy rate compared to those who
underwent surgery after a repeat biopsy.

Benefits of repeat biopsy were noted in our study; repeating
the FNAB yielded a benign diagnosis in almost half of the
repeat FNAB nodules, avoiding unnecessary surgery. This
underscores the usefulness of a repeat FNAB in the stratifi-
cation and management of patients with an initial ND FNAB.
Moreover, the addition of core biopsy in combination to re-
peat FNAB where available may improve diagnostic yield (9).
A synopsis of the NCI State of Science Conference as well as
the Bethesda system recommends that surgery be strongly
considered in patients with two or more consecutive ND
FNABs (1,6). In our cohort, approximately one-third of the
patients with consecutive ND FNABs were referred for sur-
gery. The risk of malignancy in patients who referred for
surgery following two ND FNABs is reported to be *10%
(1,4), similar to the 10.1% rate of malignancy following two
and 5.3% following three ND FNABs in our study.

Although the guidelines for repeating an ND FNAB are
well established, the time interval between the initial and re-
peat FNAB is not. A synopsis of the State of Science Con-
ference recommends waiting for at least 3 months before
performing a repeat FNAB to avoid post-FNAB reparative
cellular atypia (7). In our study, 63% of patients had a biopsy
before 3 months, and we found no significant differences in
the diagnostic yield or pathologic results on a repeat FNAB
based on timing of the repeat FNAB. Therefore, we feel that
the timing of repeat FNAB can be based on clinician and pa-
tient preference, as we saw no obvious downside to an early
biopsy.

Being retrospective, our study has several limitations. We
excluded 14% of the patients who had ND FNABs during our
study period due to lack of follow-up, lending to potential
selection bias. Our study population was also subject to
missing data by virtue of its retrospective nature. Moreover,
some of the subanalyses, such as radiation exposure, may be
underpowered to detect significant associations with clinical
practice. In addition, the decision to refer a patient for surgery,
perform repeat sampling, or observe is subject to clinician bias
apart from the factors captured in the design. The timing of
repeat FNAB and the decision to include core biopsy after an
initial ND FNAB was subject to scheduling or clinical bias; we
had no way to determine what these biases were, as they were

Table 2. Cytological Diagnosis and Surgical

Pathology for Group II Patients

Surgical pathology (n = 58)
Cytological diagnosis
on second FNAB n = 226 Malignant Benign

Atypia of
undetermined
significance

24 (11%) 2 11

Nondiagnostic 93 (41%) 2 26
Benign 101 (45%) 1 9
Suspicious for

malignancy
2 (0.9%) 0 1

Suspicious for a
follicular neoplasm

5 (2.2%) 0 5

Malignant 1 (0.4%) 1 0

FNAB, fine-needle aspiration biopsy.

Table 3. Comparison of Clinical and Ultrasound

Variables Between Those Undergoing Repeat

Fine-Needle Aspiration Biopsy Before and After

3 Months (Group IIA Vs. IIB, n = 224)

Group IIA
( < 3 months)

Group IIB
( ‡ 3 months)

Variable (n = 138) (n = 86) p-Value

Age (mean – SD) 64.6 – 13.6 60.9 – 15.1 0.06
Female [n (%)] 101 (73%) 66 (77%) 0.63
Hashimoto’s

thyroiditis [n (%)]
6 (5%) 2 (2%) 0.47

TSH median (n [IQR]) 1.8 [1.6] 1.2 [0.9] 0.11
Index nodule sizea

< 2 cm [n (%)] 59 (54%) 42 (60%)
2–4 cm [n (%)] 39 (36%) 26 (37%)
> 4 cm [n (%)] 11 (10%) 2 (3%) 0.18

Table 4. Diagnostic Yield of Repeat Fine-Needle

Aspiration Biopsys Based on Time Period

Between Fine-Needle Aspiration Biopsy

Group IIA
( < 3 months)

Group IIB
( ‡ 3 months)

Diagnosis on repeat FNAB n = 138 n = 86

Atypia/follicular
lesion of undetermined
significance [n (%)]

14 (10.1%) 9 (10.5%)

Nondiagnostic [n (%)] 57 (41.3%) 35 (40.7%)
Benign [n (%)] 63 (45.7%) 38 (44.2%)
Suspicious for follicular

neoplasm [n (%)]
0 2 (2.3%)

Suspicious for malignancy
[n (%)]

3 (2.2%) 2 (2.3%)

Malignant [n (%)] 1 (0.7%) 0
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not always recorded. Lastly, we were unable to know in
which cases the FNAB and/or core biopsy reports were ac-
cessed by the pathologist or cytopathologist when making
cytological or pathological diagnoses.

In conclusion, patients with an initial ND FNAB undergo-
ing surgery have an 8% overall chance of malignancy in the
index nodule on final pathology. Repeat FNAB can be per-
formed after an initial ND FNAB without waiting 3 months,
without compromising diagnostic yield of the sample. Core
biopsy may be a useful adjunct to repeat biopsy in some cases.
Finally, we found an 8% incidence of cancer in patients who
ultimately underwent surgery. While this is the select group
of patients with, along with larger nodule size, other un-
measured clinical factors, this rate is not insignificant.
Therefore, other known factors associated with malignancy
(11), such as the size of the nodule, should continue to guide
the clinical strategy in these patients.
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