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Abstract

BACKGROUND—It has been speculated that the Bethesda Classification System for thyroid fine

needle aspirate (FNA) may be used to predict aggressive features among histologically proven

malignancies. We sought to evaluate whether malignancies that were characterized as Bethesda

category V or VI have more aggressive features than malignancies that were category III or IV.

METHODS—A prospectively maintained database was reviewed to identify thyroid malignancies

treated at a single center from 2004–2009. Only cancers that could be definitively matched to a

preoperative FNA were included. Associations between Bethesda category, patient demographics,

histopathologic findings, and outcomes were examined.

RESULTS—Three hundred and sixty cancers were analyzed: 73(20%) were Bethesda category

III or IV and 287 (80%) were category V or VI. The majority of Bethesda III and IV cancers were

follicular variants of PTC (fvPTC) whereas the majority of Bethesda V and VI cancers were

classic PTC (52% and 67%, respectively, p<0.01). Extrathyroidal extension (30% vs. 16%,

p=0.02), lymph node metastases (50% vs. 31%, p=0.05), and multifocality (51% vs. 37%, p=0.03)

were more common among Bethesda V and VI nodules. However, when Bethesda III or IV classic

PTC and fvPTC were compared to Bethesda V or VI cancers of the same histologic subtype, there

were no differences in any features. Recurrence and overall survival were the same in all groups.

CONCLUSION—Bethesda category may be helpful in predicting the most likely histologic

subtype of thyroid cancer, but it does not carry any prognostic significance once the histologic

diagnosis is known.

INTRODUCTION

Thyroid cancer is the most common endocrine malignancy, with an age-adjusted incidence

rate of 12.2 per 100,000 men and women per year between 2006–2010, and the incidence

has been increasing by an estimated 6.4% per year between 1997 and 20101. After an initial

ultrasound, fine needle aspiration (FNA) is the next step in assessing the risk of malignancy

of a thyroid nodule2–5. Biopsy results can fall within one of six categories as defined by the
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Bethesda system for reporting FNA cytopathology results: I (non-diagnostic), II (benign), III

(atypia of undetermined significance/follicular lesion of undetermined significance), IV

(follicular neoplasm), V (suspicious for malignancy), and VI (malignant)6.

Thyroid nodules that fall within Bethesda categories III and IV have an overall risk of

malignancy of between 15–40%6, 7. If Bethesda III or IV nodules are found to be malignant,

the most common histologic subtype is the follicular variant of papillary thyroid carcinoma

(fvPTC)4, 8. This subtype is generally less aggressive than classic PTC and has been shown

to have a lower risk of lymph node metastases, extrathyroidal extension, and recurrence,

especially if the tumor is encapsulated9–11.

A major focus of thyroid research in recent years has been to identify markers that can be

screened for on FNA to predict the presence of aggressive features. Recently, some have

suggested that the Bethesda classification system itself may be used as a prognostic marker

for a more aggressive phenotype12. These authors hypothesized that thyroid malignancies

that were classified as Bethesda category VI on preoperative FNA have more aggressive

features than malignancies that were classified as category III or IV. However, it remains

unclear whether these differences simply represent the ability to identify classic papillary

thyroid cancers as opposed to fvPTC. Whether this always translates to identification of a

more aggressive tumor remains uncertain.

We hypothesized that although thyroid malignancies that are classified as Bethesda category

V or VI on preoperative FNA may appear more aggressive than malignancies that are

classified as Bethesda category III or IV, these differences are primarily due to a

preponderance of classic papillary thyroid carcinomas in those categories rather than the less

aggressive fvPTC that predominate among Bethesda category III or IV nodules.

METHODS

Patient Selection and Clinical Data Collection

A prospectively maintained database was retrospectively reviewed to identify all

histopathologically diagnosed thyroid malignancies treated by two endocrine surgeons at a

single academic tertiary care center between January 2004 and December 2011. To be

included in this study, all patients had to have a preoperative fine needle aspiration (FNA) of

a nodule that could be definitively matched by size and location with the malignancy

identified on histopathology. Patients whose FNA results were either non-diagnostic

(Bethesda category I), benign (Bethesda category II), or who had biopsy-proven lymph node

metastases preoperatively were excluded, since the Bethesda category of these nodules did

not factor into their management.

The following information was collected for each patient: age, sex, Bethesda category of the

preoperative FNA, size of the nodule, extent of surgical resection, histologic subtype,

extrathyroidal extension, lymphovascular invasion, multifocality, margin status, number of

lymph nodes with metastases, and total number of lymph nodes examined. Follow-up data

including whether the patient had postoperative radioactive iodine (RAI), dose of RAI, local

or distant recurrence, reoperation for cancer recurrence, length of follow-up, disease-free
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survival, and overall survival were also reviewed. In general, our institution routinely

performs a total thyroidectomy with a prophylactic central compartment neck dissections

(CND) for all clinically node-negative Bethesda category V and VI nodules. A CND is

typically only performed for Bethesda III and IV nodules if there are grossly suspicious

lymph nodes identified on preoperative imaging or intraoperatively, or if there were

particularly worrisome features of cytologic atypia (i.e. nuclear grooves or pseudo

inclusions) on the preoperative FNA, which impart a significantly greater risk of

malignancy13. Cancer recurrence was defined as a rise in serum markers (thyroglobulin and

anti-thyroglobulin antibodies) and/or appearance of suspicious findings on imaging studies,

which warrant clinical intervention. Due to inter-assay variability of thyroglobulin levels, no

strict cutoffs are used, but rather the trend in results over time is considered.

If the Bethesda category of the preoperative FNA was not explicitly stated in the biopsy

report (i.e. biopsies performed prior to 2009 and biopsies performed at institutions that do

not utilize the Bethesda system in their reports), the appropriate Bethesda category was

assigned based on the findings noted in the report. For this reason, Bethesda categories III

and IV and categories V and VI were grouped together, as it was often difficult to

distinguish these groups based on the terminology of those cytology reports.

The Institutional Review Board of Weill Cornell Medical College approved this study.

Statistical Analysis

Thyroid malignancies that were classified as Bethesda categories III and IV preoperatively

were compared to malignancies that were classified as categories V and VI. Next, classic

papillary thyroid carcinomas (PTC) that were Bethesda categories III or IV on preoperative

FNA were compared to classic PTC that were Bethesda categories V or VI. A similar

comparison was performed for fvPTC. P-values were calculated using Fisher’s exact test,

Pearson’s chi-squared, student’s T-test (normally distributed continuous variables), or

Mann-Whitney U-test (non-normally distributed continuous variables) as appropriate.

Continuous variables that followed a normal distribution are presented as mean ± standard

deviation (SD), while those that were not normally distributed are presented as median

(range). A p-value of less than 0.05 was considered statistically significant. All statistical

analyses were performed using STATA 12.0 (College Station, TX).

RESULTS

Study Population

Five hundred and sixty-two thyroid malignancies were reviewed. Of these, 164 were

excluded either because a preoperative FNA was not performed or the nodule that was

biopsied could not be definitively matched to the histopathologically-confirmed malignancy.

Thirty-eight patients were excluded because they were Bethesda category I, category II, or

had biopsy-proven lateral neck lymph node metastases. Therefore, 360 patients remained in

the final study population. Seventy-three (20%) malignancies were characterized as

Bethesda category III or IV on preoperative FNA and 287 (80%) were Bethesda categories

V or VI (60 category V, 227 category VI).
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Bethesda III/IV Malignancies vs. Bethesda V/VI Malignancies

Patient demographics, extent of surgical resection, and a complete listing of histologic

subtypes are shown in Table 1. There were no differences in age or gender between

malignancies that were Bethesda category III or IV compared to malignancies that were

Bethesda category V or VI. Only 15% of the category III/IV group underwent a total

thyroidectomy with central compartment lymph node dissection compared to85% of the

category III/IV group (p<0.001). The most common histologic subtype among Bethesda

III/IV malignancies was fvPTC (52%) whereas the majority of Bethesda V/VI malignancies

were classic PTC (67%) (Figure 1).

Bethesda category V and VI tumors were slightly smaller than Bethesda category III and IV

tumors, but they were more likely to have extrathyroidal extension (30% vs. 16%, p=0.018),

multifocality (51% vs. 37%, p=0.030), lymph node metastases (50% vs. 31%, p=0.053), and

a greater percentage of their sampled lymph nodes were positive for metastatic disease (23%

vs. 14%, p=0.035) (Table 2). However, if a central compartment neck dissection was

performed, patients with Bethesda III and IV tumors were more likely than Bethesda V and

VI tumors to have suspicious or enlarged lymph nodes noticed at the time of surgery (36%

vs. 14%, respectively, p=0.037).

There were no significant differences in the percentage of patients who received RAI

postoperatively or in the dose of RAI that was administered (Table 3). The median length of

follow-up for both groups was 20 months. The overall risk of recurrence for the Bethesda

III/IV group was 3% compared to 7% for the Bethesda V/VI group (p=0.152). The overall

survival of both groups was excellent, as 99% of all patients were alive at the end of this

study.

Subgroup Analysis by Histologic Subtype

Classic PTC and fvPTC accounted for 77% of the total study population, and therefore those

two histologic subtypes were isolated for subgroup analysis. Classic and fvPTC that were

Bethesda categories III or IV were compared to tumors of the same histologic subtype that

were Bethesda categories V or VI to see whether preceding cytologic diagnosis is associated

with more aggressive clinical features within the same histologic subtypes. When compared

to tumors of the same subtype, there were no differences in any histopathologic findings,

except that Bethesda V/VI classic PTC and fvPTC had a greater number of lymph nodes

sampled (Table 4). Patient outcomes were also similar between the groups, as 7% of both

Bethesda III/IV and Bethesda V/VI classic PTC recurred, while 0% and 3% of Bethesda

III/IV and V/VI fvPTC recurred, respectively (p=NS). The only deaths in this study were in

patients with anaplastic thyroid carcinoma, which were excluded from the subgroup

analysis. Therefore, the overall survival of all patients with classic PTC and fvPTC was

100%, regardless of Bethesda category.

DISCUSSION

Risk stratification of patients with newly diagnosed thyroid cancer plays a critical role in

guiding their post-operative care. Decisions regarding adjuvant radioactive iodine (RAI)
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administration, the need for a completion thyroidectomy (if less than a total thyroidectomy

was performed initially), and how to advise the patient regarding their risk of recurrence is

multifactorial. Several risk stratification systems have been proposed that use a combination

of demographic(i.e. male gender and advanced age) and histopathologic information(i.e.

extrathyroidal extension, lymph node metastases, and positive margins) to estimate the risk

of recurrence and/or mortality14–16. However, a better understanding of cytologic and

molecular markers of more aggressive thyroid tumors is needed.

Recently, VanderLaan and colleagues suggested that a preceding malignant cytologic

diagnosis (i.e. Bethesda category VI) is associated with aggressive features of PTC12. They

found that PTC that fell within Bethesda category VI were more likely to have a higher

American Joint Committee on Cancer T and N stage, angiolymphatic invasion, and

extrathyroidal extension. The authors concluded that Bethesda category VI classification

identifies higher risk PTC whereas category III and IV classifications identify low-risk PTC.

However, it was unclear from this study whether the more aggressive features that were

noted among category VI malignancies were merely reflective of more aggressive histologic

subtypes stratifying to the Bethesda VI category. We sought to examine this in greater detail

in the current study.

In our cohort of 360 thyroid malignancies, we observed that aggressive histologic features

were more common among malignancies with a preceding cytologic diagnosis of Bethesda

category V or VI compared to category III or IV. The rates of extrathyroidal extension,

multifocality, and percent of positive lymph nodes were all significantly higher among

Bethesda category V and VI malignancies. There was also a trend towards an increased risk

of recurrence, but this did not reach significance. However, subgroup analysis of the two

most common histologic subtypes (classic PTC and fvPTC) revealed that when tumors in

different cytologic groups were compared to tumors of the same histologic subtype, there

were no differences between the groups. This suggests that the differences that were

observed initially were largely reflective of a greater proportion of classic PTC among the

Bethesda category V and VI nodules and fvPTC in the category III and IV nodules.

The follicular variant of papillary thyroid carcinoma is generally considered a less

aggressive histologic subtype, especially when the tumor is completely encapsulated9–11.

When compared to classic PTC, fvPTC has a lower risk of lymph node metastases,

extrathyroidal extension, and locoregional recurrence. This has led several authors to

advocate for a more conservative approach to the management of these patients(i.e.

hemithyroidectomy without radioactive iodine ablation)9, 17. In this study, we found that

nodules that were characterized as Bethesda category III or IV were most likely to be fvPTC

whereas those that were Bethesda category V or VI were most likely to be classic PTC.

Therefore, when discussing the management of a suspicious nodule with a patient

preoperatively, the findings of this study can be used to advise the patient not only on their

overall risk of malignancy, but also on the most likely histologic subtype and the risk of

aggressive features associated with that subtype.

The subgroup analysis of the two most common histologic subtypes (classic PTC and

fvPTC) was a critical aspect of this study because it allowed us to determine that the
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differences that were observed between the two cytologic groups were likely due to a

preponderance of fvPTC in the Bethesda III and IV nodules. However, one limitation to this

study is that other more aggressive histologic subtypes such as tall cell variant, poorly

differentiated, and anaplastic thyroid carcinomas were excluded from this subgroup analysis

because there were too few of each to allow for any meaningful conclusions about their

associations with Bethesda category. In fact, the only deaths that were observed in this study

were among patients with anaplastic carcinoma, so the overall survival became 100% in

both groups once those patients were excluded. However, it should be noted that aggressive

subtypes were seen in both Bethesda category III/IV nodules as well as category V/VI

nodules. Therefore, although malignancies that were characterized as Bethesda III or IV on

preoperative FNA are most likely to be the more indolent fvPTC, one should keep in mind

that there is still a small chance that the tumor may be a subtype that would require more

aggressive management (i.e. total thyroidectomy with radioactive iodine).

It is important to note that at our institution, prophylactic central neck dissections (CND) are

performed on all patients who present with Bethesda VI nodules and most patients with

Bethesda V nodules. However, a CND is typically only performed on patients with Bethesda

III or IV nodules if there is macroscopic suspicion of lymph node metastases (either on

preoperative imaging or intraoperatively). In addition, the presence of particularly

worrisome features of cytologic atypia on the preoperative FNA of Bethesda III nodules

such as nuclear grooves and/or inclusions often compel us to perform a prophylactic CND,

since our group has shown that the presence of these two atypical features increases the risk

of malignancy to 80%13. This explains why 15% of patients with Bethesda III or IV nodules

underwent a CND. Recently, commercially available molecular tests that screen for genetic

mutations or gene expression profiles have been introduced to help improve the accuracy of

preoperative FNA18, 19. However, these tests were not commercially available when the

patients in this study underwent surgery (2004–2009), so they were not used to guide their

therapy.

One interesting finding was that despite a lower rate of lymph node metastases and a lower

percentage of positive lymph nodes, patients with Bethesda III and IV malignancies were

more likely to have enlarged or suspicious lymph nodes encountered at the time of surgery.

This is reflective of our institutional practice regarding the selective use of prophylactic

CND in patients with Bethesda III and IV nodules, as described above. As such, it follows

that patients with Bethesda III and IV nodules who had a CND were more likely to have

enlarged or suspicious lymph nodes.

There are several limitations to this study. First, this was a retrospective, single center study

and therefore the treatments and follow-up were not standardized and are reflective of our

institutional practices. Second, due to the relatively low incidence of locoregional recurrence

and the even lower incidence of mortality, the study was underpowered to detect differences

in either outcome. Third, evaluation of the risk of lymph node metastases was vulnerable to

sampling bias because nodules that were classified as Bethesda category V or VI were more

likely to undergo a prophylactic central compartment lymph node dissection and, therefore,

had significantly more lymph nodes sampled than Bethesda III or IV nodules. We attempted

to control for this bias in two ways. First, the incidence of lymph node metastases was
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calculated only among patients who had lymph nodes sampled and not among all patients,

and second, we also reported the percentage of positive lymph nodes among all lymph nodes

sampled as a way of accounting for differences in the extent of lymph node sampling.

Fourth, since the FNAs of many patients were performed prior to the widespread use of the

Bethesda classification system, the appropriate Bethesda category had to be inferred for

many cases. This introduces a risk of erroneously classifying some cases, although we

believe that this risk is minimal since Bethesda categories III/IV and V/VI were grouped

together and it was always quite clear to which of those two groups the nodule should be

assigned. Finally, patients who presented with confirmed lymph node metastases were

excluded from this study, regardless of the Bethesda classification of the primary nodule,

since the presence of known metastases rendered the Bethesda classification of the nodule

irrelevant and those patients were managed as if they were aggressive malignancies

regardless of the nodule’s FNA result. This may have introduced selection bias by excluding

more aggressive nodules. However, both study groups were prone to the same exclusion

criteria, and so it is unknown whether this biased the results towards or away from the null

hypothesis.

In conclusion, thyroid malignancies that were classified as Bethesda categories V or VI on

preoperative FNA have more aggressive features than malignancies that were classified as

Bethesda categories III or IV, however this is likely due to a preponderance of fvPTC in the

Bethesda III or IV group. Therefore, the Bethesda classification may be helpful in predicting

the most likely histologic subtype of thyroid cancer if the nodule turns out to be malignant,

but it does not carry any prognostic significance once the histologic diagnosis is known.
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SYNOPSIS

The Bethesda classification system for reporting results of thyroid fine needle aspirates

predicts the most likely histologic subtype if the nodule turns out to be malignant, but it

does not carry any prognostic significance once the histologic diagnosis is known.
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FIGURE 1.
Histologic subtypes of thyroid malignancies by preoperative Bethesda category.

PTC=papillary thyroid carcinoma, fvPTC=follicular variant of PTC.
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Table 1

Demographics, Procedure, and Histologic Subtypes of Bethesda Categories III/IV vs. V/VI

Bethesda Category

N=360 III and IV (n=73) V and VI (n=287) p-value

Age (mean ± SD) 48.3 ± 14.8 47.0 ± 14.5 0.499

Females 60 (82%) 227 (79%) 0.557

Procedure

 Total thyroidectomy 33 (45%) 29 (10%) <0.001

 Total thyroidectomy w/CND 11 (15%) 244 (85%)

 Hemithyroidectomy 28 (38%) 10 (4%)

 Isthmusectomy 1 (2%) 4 (1%)

 Completion* 13 (45%) 10 (71%) 0.101

HISTOLOGIC SUBTYPE

 PTC, classic 14 (19%) 191 (67%) <0.001

 PTC, follicular variant 38 (52%) 34 (12%)

 PTC, tall cell features/variant 0 (0%) 14 (5%)

 PTC w/Hurthle cell features 1 (1%) 4 (1%)

 PTC, cribriform-morular variant 0 (0%) 2 (1%)

 PTC, mixed type 4 (6%) 32 (11%)

 Follicular carcinoma 7 (10%) 0 (0%)

 Poorly differentiated 4 (6%) 1 (<1%)

 Anaplastic 1 (1%) 2 (1%)

 Medullary 0 (0%) 7 (2%)

 Hurthle cell carcinoma 3 (4%) 0 (0%)

*
Percentage of patients who had a hemithyroidectomy or isthmusectomy.
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Table 2

Histopathologic Findings of Bethesda Categories III/IV vs. V/VI

Bethesda Category

N=360 III or IV (n=73) V or VI (n=287) p-value

Tumor size (cm)1 1.5 (0.5–8.0) 1.3 (0.2–11.0) 0.025

Extrathyroidal extension 12 (16%) 87 (30%) 0.018

Lymphovascular invasion 14 (19%) 39 (14%) 0.229

Multifocal 27 (37%) 147 (51%) 0.030

Positive margins 4 (6%) 35 (12%) 0.105

Suspicious lymph nodes (if CND performed) 4 (36%) 34 (14%) 0.037

Lymph node metastases2 9 (31%) 129 (50%) 0.053

% Positive lymph nodes 15/106 (14%) 520/2269 (23%) 0.035

# lymph nodes sampled1 0 (0–14) 7 (0–33) <0.001

1
Median (range).

2
Percentages reflect only patients who had lymph nodes sampled.

CND = central compartment lymph node dissection.
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Table 3

Follow-up Data of Bethesda Categories III/IV vs. V/VI

Bethesda Category

N=360 III or IV (n=73) V or VI (n=287) p-value

Length of follow-up (months)1 20 (0.5–97) 20 (0.5–105) 0.973

% Radioactive Iodine 43 (59%) 199 (69%) 0.082

131I dose (mCi)1 51 (0–446) 75 (0–353) 0.092

Recurrence 2 (3%) 21 (7%) 0.152

Time to recurrence (months)1 12 (0–24) 10 (0–60) 0.912

Overall survival 99% 99% 1.000

1
Median (range).
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