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1 | INTRODUCTION

Fine-needle aspiration (FNA) of the thyroid gland is a safe and effec-
tive diagnostic tool in the evaluation of thyroid nodules.2™* Diagnostic

Cyrus C. Rabbani MD*? |
Michael W. Sim MD*2

Henna D. Murthy MD? |

Abstract

Background: Fine-needle aspiration (FNA) of thyroid nodules suspicious for Hirthle
cell neoplasms (HCN) have uncertain rate of malignancy. We aim to characterize rate
and predictors of malignancy at our institution and compare these findings with
established literature to help guide management.

Methods: Single tertiary-referral center, retrospective study of 166 adults who
underwent hemithyroidectomy or total thyroidectomy following FNA suspicious for
HCN from 1998-2018. Demographic information and surgical histopathologic results
were collected. Preoperative ultrasonography was independently scored on the
American College of Radiology Thyroid Imaging Reporting and Data System (TI-
RADS) by a board-certified head and neck radiologist.

Results: There were 39 males and 127 females. Overall, 25 (15.1%) patients had car-
cinoma, with 15 (9%) being Hirthle cell carcinoma (HCC). Men had higher incidence
of carcinoma (25.6% v. 11.8%, P = .035), and especially older males. Contralateral car-
cinoma was seen in 3 of 13 (23.1%) patients that underwent completion thyroidec-
tomy. Patients with carcinoma had larger nodules (average diameter 3.3 cm versus
2.5 cm, respectively, P = .01), but no association with TI-RADS.

Conclusion: Adults with nodules suspicious for HCN have significant risk of malig-
nancy consistent with prior studies. Older males and larger nodule diameter are asso-
ciated with malignancy in this cohort, but TI-RADS grade is not. These findings

provide a framework for management and counseling for lesions suspicious for HCN.

KEYWORDS
Hurthle cell neoplasm, thyroid cancer, thyroid cytology/FNA, thyroid nodule evaluation,
thyroidectomy

terminology and morphologic criteria for cytologic analysis are
established,® but there is diagnostic and prognostic uncertainty with
specimens suspicious for Hirthle cell neoplasms (HCN) due to over-

lapping features in benign and malignant follicular thyroid lesions.
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This finding occurs in approximately 1% of ultrasound-guided FNA
of thyroid typically

hemithyroidectomy,® although not all patients opt to proceed with

incidentalomas.”  Patients are offered
surgery.® Hemithyroidectomy patients found to have malignancy on
surgical pathology are typically offered completion thyroidectomy.’
Rates of thyroid malignancy found in patients who undergo surgery
range from 14% to 46%.10°14

The wide range in rate of malignancy raises questions for prognosis,
optimal management, and patient counseling. Prior research has identi-
fied male sex and older age as predictors of malignancy in
HCN.810121516 gonographic features such as larger tumor size and
hypoechoic appearance have been shown in some studies to be signifi-
cant.®12131517.18 TI.RADS has emerged as a radiographic scoring sys-
tem developed by the American College of Radiology®? that is valuable
in evaluating thyroid nodules®®; however, it has poor performance in
differentiating Hiirthle cell carcinoma (HCC) from adenoma.?* Genomic

studies have suggested HCC is genetically unique %23

and sequencing
has been used with some success to improve the specificity of FNA.2*
We sought to perform a retrospective analysis of patients seen at
our institution to determine if final pathologic diagnosis was consis-
tent with published rates. Furthermore, we sought to elucidate predic-
tors for malignancy that can be identified preoperatively to stratify
patients, including demographic characteristics, ultrasonographic
imaging, and the TI-RADS classification. These findings can be used in
further meta-analyses to help determine optimal management of
Harthle cell neoplasms, as well as incorporated into patient evalua-

tion, management, and counseling.

2 | MATERIALS AND METHODS

2.1 | Patient selection

Institutional Review Board approval was obtained. A retrospective
chart review was performed of adult patients seen at a single aca-
demic US cancer center in a mid-size metropolitan city from 1998 to
2018. Patients were included if they had at least one thyroid nodule
which underwent fine needle aspiration found to be suspicious for
HCN on the cytology report, and subsequently underwent hemi-
thyroidectomy or complete thyroidectomy. Cytologic analysis was
routinely performed by board-certified cytopathologists and adhered
to the diagnostic criteria established by the National Cancer Institute
thyroid FNA guidelines following 2008.°

2.2 | Data collection

Demographic information was collected including age, gender, and
race. Operative records, tissue pathology, and ultrasonographic imag-
ing were collected. Preoperative ultrasound images were systemati-
cally and independently reviewed through computer-based
radiographic image viewing software and scored by a fellowship-

trained head and neck radiologist according to the American College

of Radiology Thyroid Imaging Reporting and Data System
(TI-RADS).Y? The radiologist was blinded to the official radiology
reports, cytology, and surgical pathology, and only had preoperative
information available at the time of reading. The radiologist also mea-

sured thyroid nodule diameter and size.

2.3 | Statistical analysis

Statistical analysis was carried out between groups using two-sample
t-tests, Chi Square, and Binary Logistic Regression statistical analysis
using Microsoft Excel 2016 and STATA. P-values less than .05 were
determined to be statistically significant.

3 | RESULTS

Initial data gathering included 583 patients, of which 328 did not
undergo surgery and were excluded. Of the 255 remaining, 69 were
excluded due to cytology not suspicious for HCN. Of the 186 remaining
patients, 20 were excluded for incomplete records or duplicates. 166 total
patients were included in the final analysis. There were 39 males and
127 females with an average age (SD) of 52.8 (13.1) years (Table 1). Pre-
operative ultrasonographic imaging was available for 98 patients.

3.1 | Surgical pathology

Overall, 25 patients (15.1%) were found to have thyroid malignancy
(15 HCC, 4 follicular carcinoma, 4 follicular or oncocytic variant
papillary carcinoma, 1 medullary carcinoma, 1 well-differentiated
carcinoma—summarized in Figure 1). Thirty-seven patients (22.3%)
had occult micronodules with papillary carcinoma, but these were not
counted as thyroid malignancy for the purposes of this study. Carci-
noma was found in 13 of the 81 patients that underwent a hemi-
thyroidectomy and 12 of the 85 patients that underwent a total
thyroidectomy. Three of the 13 (23.1%) patients that underwent com-
pletion thyroidectomy following hemithyroidectomy were found to
have contralateral malignancy. Two of these patients had papillary
thyroid carcinoma in their primary specimen and were found to have
contralateral papillary thyroid carcinoma. The third patient had HCC
in the primary specimen, and was found to have contralateral HCC.
Of the 141 patients who did not have malignancy, 91 (64.5%) had
Hurthle cell adenoma, 16 (11.3%) had lymphocytic thyroiditis,
15 (10.6%) had nodular hyperplasia, 14 (9.9%) had diffuse goiter, and
5 (3.5%) had other benign findings or fibrosis.

3.2 | Demographic associations

Men had a higher incidence of carcinoma (25.6% vs 11.8%, ;(2 =4.46,
P = .034). The average age (SD) of men with malignancy was higher
than women (59.4 [11.8] vs 47.4 [12.0] years, t = 246, P = .02,
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TABLE 1 Age, gender, and race distribution
Total Benign Malignant
n=166 n =141 n=25 P-value
Age, y (SD) 52.8(13.1) 52.9(13.2) 52.2(13.2) .81
Gender, n .03
Male 39 29 10
Female 127 112 15
Race, n .50
Black 20 18 2
White 139 118 21
Unknown/Other 7 5 2
Abbreviation: n, number of patients.
FIGURE 1 Surgical pathology

Fine needle aspiration
“Suspicious for Hirthle cell neoplasm”
N =166

Surgical Resection, Histopathology

y y
Malignant Benign
N =25 (15.1%) N =141 (84.9%)
Hirthle cell carcinoma 15 Hirthle cell adenoma 91
Follicular carcinoma 4 Lymphocytic thyroiditis 16
Oncocytic papillary or follicular 4 Nodular hyperplasia 15
Medullary carcinoma 1 Diffuse thyroid goiter 14
Well-differentiated carcinoma 1 Fibrosis or other 5

results of 166 patients following
hemithyroidectomy or thyroidectomy
for patients with thyroid nodules
which underwent fine-needle
aspiration and were found to be

suspicious for Hurthle cell

neoplasm. N, number of patients

80 - * TABLE 2 Stratification of age; distribution of malignancy
Frequency (n, %)
0r Age (y) Pathology Male Female P-value
60 <40 Benign 2 (67%) 22 (84.6%) 44
Malignant 1 (33%) 4 (15.4%)
50 | 240 & <60 Benign 16 (84.2%) 55 (87.3%) .73
= Malignant 3(15.8%) 8 (12.7%)
; 40 260 Benign 11 (64.7%) 35(92.1%) .01
oo
<C Malignant 6 (35.3%) 3(7.9%)
30
Abbreviation: n, number of patients.
20
Figure 2). Age alone was not found to be a predictor of malignancy.
10 + With subgroup analysis, there was a significantly higher rate of carci-
noma in men versus women in ages 60 years and greater (35.3% vs
0 7.9%, ¥ = 6.44, p = .02, Table 2).
Female Male
W Benign Malignant .
& g 3.3 | Preoperative ultrasonography
FIGURE 2 Age and gender distribution. Older male patients with
suspicion for Hirthle cell neoplasm (HCN) by fine-needle aspiration Preoperative ultrasonographic imaging was available in 98 patients

had significantly higher rate of malignancy. N, number of patients (Table 3). 11 of the 98 patients were found to have carcinoma upon
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thyroidectomy. Patients with carcinoma had significantly larger diame-
ter nodules (3.26 vs 2.50 cm, P = .01, Figure 3). TI-RADS scoring did
not significantly predict malignancy (2 = 0.669, P = .88). Binary logis-
tic regression did not reveal significant independent predictive factors

for the diagnosis of carcinoma on final surgical pathology (Table 4).

TABLE 3 TI-RADS score distribution

Malignancy
No Yes Total
TI-RADS score 1 0 0 (0%)
2 0 4 (0%)
3 33 5 38 (13.2%)
4 41 5 46 (10.9%)
5 9 1 10 (10%)
Total 87 11 98 (11.2%)

Abbreviation: TI-RADS, Thyroid Imaging Reporting and Data System.

Longest Axis Measurement (cm)
w

Benign

Malignant

FIGURE 3 Longest axis measurement. Thyroid nodules suspicious
for Hurthle cell neoplasm (HCN) by fine-needle aspiration that were
ultimately found to be malignant lesions were significantly larger than
nodules suspicious for HCN that were found to be benign. N, number
of patients

TABLE 4 Binary logistic regression model; predictors of malignancy

p SE
Age (y) -0.022 0.025
Gender —0.647 0.742
Race -19.177 10571.1
Longest axis measurement (cm) 0.353 0.220
TI-RADS score —-0.003 0.479
Constant -1.237 2.361

Wald

4 | DISCUSSION
The overall rate of thyroid malignancy was 15.1%; this included
oncocytic variants of other types of thyroid malignancy. This is consis-
tent with rates previously described.®** Of the patients who under-
went an initial hemithyroidectomy and were found to have
malignancy, 23.1% were found to have a contralateral malignancy
after completion thyroidectomy. These findings can be incorporated
into patient counseling and management.

Male sex was significantly associated with thyroid malignancy in
patients with HCN. Prior studies have in some cases found sex to be

an independent predictor for thyroid cancer®®; others have not

found it to be significant, 101213

although in some cases it approaches
significance.” This may also be related to higher prevalence of autoim-
mune conditions among females. While age has been found to be a

significant predictor of malignancy in some studies,®*%12

age alone
was not a predictor of malignancy in our series. However, with sub-
group analysis, older aged males (260 years) were found to have sig-
nificantly higher incidence of thyroid malignancy. Cut-off values of
40 years, 45 years, and 65 years have previously been used to stratify
patients.®1%'2 Females predominate in all histologic types of thyroid
cancer and this is also reflected in the female to male ratio in our
series,?” but older males with thyroid cancer may represent a high risk
group. Meta-analysis or larger studies would be helpful in determining
if this is truly a risk factor.

Average nodule size was found to be significantly larger in malig-
nancies compared to benign nodules. Prior studies have sought to
establish threshold values to stratify patients; for instance, diameters
of 1.5 cm (odds ratio 8.00, 95% Cl 1.92-33.37),*2 2.5 cm (odds ratio
2.087,95% Cl 1.046-4.161),*® 3 cm,® and 4 cm®® have been used. For
nodules without cytology, cut-off values of 3 cm or 4 cm are com-
monly used, and larger nodules are associated with greater risk of
malignancy.® The use of cut-off values may provide convenient clini-
cal application, but unfortunately contribute to a higher chance of
type | error when applied to continuous variables and this may in part
account for the variety of proposed cut-off values for age and nodule
size described in the literature.2®

TI-RADS scoring was not found to be significantly predictive of

malignancy in our study. This agrees with a prior study by Santana

95% Cl for Exp ()

P-value Exp (8) Lower Upper
0.786 375 0.978 0.930 1.028
0.760 .383 0.524 0.122 2.242
0.000 .999 0.000 0.000
2.571 .109 1.423 0.925 2.192
0.000 .995 0.997 0.390 2.550
0.275 .600 0.290

Abbreviations: g, intercept; Cl, confidence interval; Exp(p), Exponentiation of the g Coefficient; TI-RADS, Thyroid Imaging Reporting and Data System;

Wald, Wald »2.
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et al. who found that TI-RADS 4 or 5 had a specificity of only 51.8%
and a likelihood ratio of 1.21 for HCC in 101 patients with HCN.?!
While TI-RADS may have limited utility in predicting malignancy of
HCN lesions, other sonographic features such as solid (rather than
cystic) appearance, hypoechoic echogenicity, absence of calcifications,
and ill-defined margins have been shown in some studies to be helpful
in predicting malignancy.”812131517.18 oy findings suggest TI-RADS
is not reliable in the evaluation of HCN lesions, but review of preoper-
ative ultrasonography may be clinically useful.

Binary logistic regression modeling did not identify any significant
independent predictors of malignancy in this series. This study is lim-
ited in that it is a retrospective single-institution experience in a mid-
size US metropolitan city. Patients that did not undergo thyroidec-
tomy did not have pathologic follow-up and were unable to be
included in the analysis; therefore, the true incidence of carcinoma in
patients with HCN may be overestimated. Ultrasound images were
not available for the entire cohort of patients, but they were available
for the majority of patients. Due to the limited number of patients
with disease when stratified by type of thyroid malignancy, analyses
specific to type of thyroid malignancy were not useful. Further inves-
tigations and meta-analysis would be useful in increasing study power.
While outside the scope of the present study, molecular testing has
increasingly been used to guide treatment decisions, and should be
considered if available.2*

In conclusion, adults with lesions suspicious for HCN on thy-
roid fine needle aspiration have a significant risk of thyroid malig-
nancy. Completion thyroidectomy should be considered in patients
who are found to have malignancy after hemithyroidectomy,
although this must be weighed with the clinical significance of con-
tralateral malignancy, as not all micropapillary carcinomas are
treated surgically. Patients who are older males or have larger nod-
ules are associated with greater risk of malignancy. TI-RADS grad-
ing was not useful for determining risk of malignancy for HCN.
We suggest that age, sex, and nodule size should be carefully
incorporated into surgical decision-making and discussion with
patients and their families.
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