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Objective
To determine if any preoperative or intraoperative factors can
reliably predict malignancy in patients with HOrthle cell neo-
plasms.

Summary Background Data
Most experienced surgeons recommend total thyroidectomy
for Hurthle cell carcinomas and reserve thyroid lobectomy for
Hurthle cell adenomas. However, delineation between Hurthle
cell adenoma versus carcinoma often cannot reliably be made
either before or during surgery.

Methods
Medical records from 57 consecutive patients who underwent
thyroid resections for Hurthle cell neoplasms between October
1984 and April 1995 at The Johns Hopkins Hospital were ana-
lyzed to determine if any factors were predictive of malignancy.

Results
Of the 57 patients with Hurthle cell neoplasms, 37 had ade-
nomas and 20 had carcinomas, resulting in a 35% prevalence

of malignancy. Patients with adenomas did not differ from
those with carcinoma with respect to age, sex, or history of
head and neck irradiation. However, patients with HOrthle cell
carcinomas had significantly larger tumors (4.0 ± 0.4 cm vs.
2.4 ± 0.2 cm, p < 0.005). Furthermore, although the inci-
dence of malignancy was only 17% for tumors 1 cm or less
and 23% for tumors 1 to 4 cm, tumors 4 cm or greater were
malignant 65% of the time (p < 0.05). Both fine-needle aspi-
ration and intraoperative frozen section analysis had low sen-
sitivities in the detection of cancer (16% and 23%, respective-
ly). With up to 9 years of follow-up, there has been no tumor-
related mortality.

Conclusions
These data demonstrate that the size of a Hurthle cell neo-
plasm is predictive of malignancy. Therefore, at the time of
initial exploration for large Hurthle cell neoplasms (>4 cm),
definitive resection involving both thyroid lobes should be
considered because of the higher probability of malig-
nancy.

Hurthle cell adenomas and carcinomas are uncommon,

representing 3% to 10% of epithelial thyroid tumors and
accounting for only 15% to 20% and 2% to 8% of
follicular and papillary cancers, respectively. 1"2 Thus,
few institutions have extensive experience with Hurthle
cell neoplasms.

Earlier studies suggested that the clinical behavior of
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these neoplasms was unpredictable.3'4 Subsequent investi-
gators have shown that the distinction between Huirthle cell
adenomas and carcinomas can be made on permanent his-
tology based on the fact that capsular or vascular invasion
occurs exclusively in carcinomas.5- Furthermore, Hurthle
cell carcinomas have been reported to behave in a more
aggressive fashion than other well-differentiated thyroid
cancers, as evidenced by a higher incidence of metastases
and a lower survival rate.489 In addition, they have de-
creased avidity for 1311.4,8 9 Accordingly, most experienced
surgeons recommend aggressive surgical treatment of
Hurthle cell carcinomas, usually in the form of a total
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thyroidectomy."9-11 In contrast, Hurthle cell adenomas are
generally treated with a thyroid lobectomy."9-11

Complicating this decision-making paradigm is the in-
ability to distinguish between Hurthle cell adenomas and
carcinomas either before or during surgery. Although both
fine-needle aspiration (FNA) and frozen-section analysis
can detect the presence of a Hurthle cell neoplasm, they
cannot reliably distinguish between an adenoma and a car-
cinoma. 1,11-13 Therefore, to determine what preoperative or
intraoperative factors can be predictive of malignancy, we
reviewed our experience with Hurthle cell neoplasms over a
9.5-year period.
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Figure 1. Sensitivity and specificity of FNA and frozen-section analysis
in the detection of Hurthle cell carcinoma.

METHODS

Patients who underwent thyroidectomy at The Johns
Hopkins Hospital for a Hurthle cell neoplasm between
October 1984 and April 1995 were identified from The
Johns Hopkins Hospital pathology database. A Hurthle cell
neoplasm was defined as an encapsulated thyroid lesion
consisting of at least 50% Hurthle cells.'4 The definitive
diagnosis of a Hurthle cell carcinoma required the presence
of vascular or capsular invasion, or both, on permanent
histologic sections.
On pathologic review, 57 consecutive patients met these

criteria during this interval. Medical records from these
patients were retrospectively analyzed. Patient follow-up
was achieved by reviewing outpatient medical records, con-
tacting the patient's primary physician, or interviewing the
patient directly at least 6 months after surgery. All FNA,
frozen-section evaluation, and permanent histology results
were reviewed by a single pathologist, and tumor charac-
teristics including size, bilaterality, multicentricity, and con-
comitant cancers were recorded.

Statistical analysis was performed using Student's t test,
chi square analysis, and the Mann-Whitney rank sum test
when appropriate. Significance was defined as a p value of
less than 0.05.

Table 1. PATIENT DEMOGRAPHICS

Adenomas Carcinomas p

N 37 20 NA
Age (yrs)

Median 48 56 NS
Range 5-83 21-83

Gender
Male 3(8%) 3(15%) NS
Female 34 (92%) 17 (85%)

Prior head and
neck radiation 2 (5.4%) 1 (5.0%) NS

NA = not applicable; NS = not significant.

RESULTS

Patient Demographics

Of the 57 patients with Hurthle cell neoplasms, 37 had
adenomas and 20 had carcinomas, resulting in a 35% prev-
alence of malignancy (Table 1). There was no difference in
median age or gender between the two groups. Of the
patients with adenomas, the median age was 48 years (range
15 to 83 years), and 8% were male. Of the patients with
carcinomas, the median age was 56 years (range 21 to 83
years), and 15% were male. The percentage of patients in
both groups who had a previous history of head and neck
irradiation was similar (adenoma 5.4%, carcinoma 5%).

Diagnostic Studies

Of the 57 patients, 36 had adequate preoperative FNAs.
Of these, 33 were reported as a Hurthle cell neoplasm
(permanent histologic diagnosis: 23 Hurthle cell adenomas,
10 Hurthle cell carcinomas), 1 was interpreted as Hashimo-
to's thyroiditis (permanent histologic diagnosis: Hurthle cell
adenoma), 1 was suspicious for malignancy (permanent
histologic diagnosis: Hurthle cell carcinoma), and 1 was
diagnostic of papillary thyroid cancer (permanent histologic
diagnosis: Hurthle cell carcinoma). Thus, in patients with
Hurthle cell neoplasms, FNA had a 16% sensitivity and a
100% specificity for cancer (Fig. 1).

Forty-one patients had intraoperative frozen-section anal-
ysis. Of these, 37 were interpreted as a "follicular neo-
plasm, defer diagnosis to permanent section" (permanent
histologic diagnosis: 27 Hurthle cell adenomas, 10 Hurthle
cell carcinomas). In four cases, capsular or vascular inva-
sion was seen on frozen section, leading to the diagnosis of
cancer on frozen section. Although three of these four
patients had carcinoma on permanent histology, one did not.
Thus, frozen-section analysis had a 23% sensitivity and a
75% specificity for malignancy.
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Figure 2. With Hurthle cell neoplasms, tumor size is predictive of ma-
lignancy. With increasing tumor size, the chance of malignancy in-
creases.

Tumor Size Is Associated With
Malignancy
The relation between Hurthle cell tumor size and malig-

nant potential is illustrated in Figure 2. With tumors 1 cm or

less, there was a 17% incidence of cancer. The risk of
malignancy increased to 23% with lesions between 1 and 4
cm. However, with tumors 4 cm or greater, the chance of
malignancy rose to 65% (p < 0.05). Mean tumor size was

significantly different in patients with Hurthle cell adeno-
mas (2.4 ± 0.2 cm) versus carcinomas (4.0 ± 0.4 cm; p <
0.005) (Table 2).
No patients in the adenoma group had bilateral Hurthle

cell tumors. In the carcinoma group, three (16%) had bilat-
eral foci of Hurthle cell carcinoma requiring total thyroid-
ectomies for complete resection. Both groups had a low
frequency of concomitant non-Hurthle cell thyroid cancers.

One patient in the adenoma group had a 0.5-cm contralateral
follicular variant of papillary thyroid cancer, and three pa-
tients in the carcinoma group had contralateral papillary
thyroid cancers less than 1 cm.

Patient Management
The surgical management of patients with Hurthle cell

adenomas differed from those with carcinoma (Table 3).

Table 2. TUMOR CHARACTERISTICS

Adenomas Carcinomas p

Tumor size (cm)
(means ± SEM) 2.4 ± 0.2 4.0 ± 0.4 <0.005

Frequency of
bilateral tumors 0 (0%) 3 (16%)* NS

Concomitant
thyroid cancers 1 (3%)t 3 (15%)t NS

SEM = standard error of the mean; NS = not significant.
* In one patient, laterality of the initial tumor could not be assessed.
t 0.5 cm contralateral follicular-variant of papillary thyroid cancer.

t Three contralateral napillary thyroid cancer, all < 1 cm in size.

Table 3. PATIENT MANAGEMENT

Adenoma Carcinoma

N
Operation

Thyroid lobectomy/isthmusectomy
Total thyroidectomy

Initial
Completion*
+MRND

1311 Scan

1311 ablation
1311 uptake beyond thyroid bed

37 20

27 (73%) 1 (5%)
10 (27%) 19 (95%)
9 15
1 2
0 2
0 (0%) 15 (75%)
0 (0%) 10 (50%)

NA 1 (5%)

MRND = modified radical neck dissection; NA = not applicable.
* Initial thyroid lobectomy with completion thyroidectomy after the results of per-
manent histology.

Twenty-seven of the 37 (73%) adenoma patients had a
thyroid lobectomy/isthmusectomy; the remaining 10 (27%)
patients with adenomas were managed with a total or near-
total thyroidectomy. Of these 10 patients, 9 had an initial
total or near-total thyroidectomy and 1 patient had an initial
thyroid lobectomy/isthmusectomy followed by a staged
completion thyroidectomy after the results of the permanent
histology were obtained. Three patients in the adenoma
group had operative complications. One patient who had a
total thyroidectomy had transient hypocalcemia. The other
two patients had had thyroid lobectomies: one sustained a
unilateral recurrent nerve injury and the other had transient
hypocalcemia.

Virtually all patients (19/20, 95%) with Hurthle cell car-
cinomas underwent total or near-total thyroidectomies. Of
these 19 patients, 15 had initial total thyroidectomies, 2 had
completion total thyroidectomies after the diagnosis of car-
cinoma was made on permanent histology after an initial
thyroid lobectomy, and 2 had total thyroidectomies with
modified radical neck dissection for tumor extending be-
yond the thyroid capsule. One patient with a Hurthle cell

Table 4. PATIENT OUTCOMES

Adenoma Carcinoma

Follow-up (mo)
Mean + SEM
Median
Range

Tumor recurrences
Total mortality
Disease-related mortality

49 + 5
39

6-102
0 (0%)
2 (7%)t
0 (0%)

50 + 6
42

19-105
2 (11%)*
0 (0%)
0 (0%)

* One patient with one episode of tumor recurrence in the neck and in an unknown
location as evidenced by a rise in serum thyroglobulin and another patient with
recurrence in hilar lymph nodes that was responsive to 1311 therapy.

t Non-tumor-related deaths due to a motor vehicle accident and a primary lung
cancer.
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carcinoma was managed by a thyroid lobectomy only. Only
one patient in the carcinoma group had an operative com-

plication (transient hypocalcemia).
No patients in the adenoma group received postoperative

131I treatment. In the carcinoma group (n = 20), 15 patients
underwent postoperative 1311 scans and 10 patients (50%)
received 1311 ablation therapy after a total thyroidectomy.
However, in only one patient was 1311 uptake noted outside
the thyroid bed (pulmonary hilum).

Patient Outcomes
Follow-up (>6 months) was available in 31 of 37 patients

(84%) with adenomas and in 18 of 20 patients (90%) with
carcinomas (Table 4). Mean and median follow-up times in
adenoma patients were 49 ± 5 and 39 months, respectively
(range, 6 to 102 months). Mean and median follow-up times
in carcinoma patients were 50 ± 6 and 42 months, respec-

tively (range, 19 to 105 months). There were no episodes of
tumor recurrence in patients with adenomas. However, two
patients (11%) in the carcinoma group had recurrent dis-
ease. One patient had one tumor recurrence in the neck
managed with surgical resection and a subsequent thyro-
globulin-positive recurrence in an unknown site. Another
patient had a single pulmonary hilar recurrence that re-

sponded to 1311 therapy. Two patients in the adenoma group

died of nondisease-related causes (motor vehicle accident
and primary lung cancer); no deaths have occurred in the
carcinoma group. To date, there has been no disease-related
mortality in either adenoma or carcinoma patients.

DISCUSSION
Hurthle cells are large polygonal eosinophilic cells with

pleomorphic hyperchromatic nuclei and fine granular cyto-
plasm containing an abundance of mitochondria. They are

commonly associated with Hashimoto's thyroiditis and nod-
ular goiters as well as with well-differentiated thyroid can-

cers. True Hurthle cell neoplasms are encapsulated collec-
tions of Hurthle cells. In reviewing their experience with
Hiirthle cell lesions, Azadian et al.'1 showed that of 47
patients initially thought to have Hurthle cell neoplasms,
only 11 had true neoplastic lesions on re-review. Therefore,
the incidence and rates of malignancy of Hurthle cell neo-

plasms in various institutions are highly variable; the rate of
malignancy ranged from 14% to 67%.35,9 1,15 In our series,
35% of Hurthle cell neoplasms were carcinomas.

Hurthle cell carcinomas have been reported to be more

aggressive than other well-differentiated thyroid cancers

due to their higher rate of metastasis, the lower survival rate,
and the low probability that these cancers take up 13 1i4,8,9
However, in this series, no deaths occurred in patients with
carcinoma, and only two patients had tumor recurrences

during the period of follow-up. This lack of disease-related
mortality and low recurrence rate could be due to our

relatively short follow-up, averaging 50 months. However,

Carcangiu et al.5 have shown that local recurrence of
Huirthle cell carcinoma is correlated with the extent of
surgery, with recurrence rates for nodulectomy, thyroid
lobectomy, and total thyroidectomy of 75%, 40% and 15%,
respectively. Virtually all carcinoma patients in our series
were managed with a total thyroidectomy, which is different
from other series in which higher mortality and recurrence
rates were reported with a median follow-up of 9 years.5 In
the 29 patients who had a near-total or total thyroidectomy
in this series, no long-term operative complications, includ-
ing recurrent nerve injury or permanent hypocalcemia, were
seen.

Based on these data, we agree with several authors that
total or near-total thyroidectomy is indicated for Hurthle
cell carcinoma, and we reserve thyroid lobectomy/isthmu-
sectomy for adenomas.9-11 The moderate number of total or
near-total thyroidectomies performed in patients with ade-
nomas in our series was due to a number of patients with a
history of head and neck irradiation, the presence of bilat-
eral nodular disease, or symptoms due to a concomitant
goiter. In one case, a completion total thyroidectomy was
performed early in the series due to data from the University
of Michigan indicating that the biologic behavior of Hurthie
cell lesions was unpredictable.3
The role of 1311 therapy in the treatment of Hurthle cell

carcinoma is unclear. We selectively treat patients with
carcinoma after near-total or total thyroidectomy with 1311
therapy to ablate residual thyroid tissue. Although most
Hurthle cell neoplasms are not responsive to 1311, most
secrete thyroglobulin, which can be used to detect recurrent
disease. Furthermore, some metastases from Hurthle cell
carcinomas have been reported to be responsive to 131i,9,16
and in our series one patient with recurrent disease was 131I
avid.

Several studies have shown that FNA can reliably recog-
nize Hurthle cell neoplasms.'117'18 However, in the vast
majority of patients, the delineation between an adenoma
and a carcinoma cannot be made before surgery. If the
diagnosis of a Hurthle cell neoplasm is rendered by FNA,
we recommend surgical evaluation and excision. In some
instances, such as the two patients with carcinoma in our
study, cytologic findings such as nuclear atypia suggest
malignancy. In these cases, we have proceeded with an
initial total thyroidectomy because of our confidence in the
skill and experience of the cytopathologists at our institu-
tion. However, these instances are rare, and definitive rec-
ommendations cannot be made based on two cases.

Intraoperative frozen sections are often performed in pa-
tients with Hurthle cell neoplasms. However, we and others
have shown that for follicular thyroid lesions, including
Hurthle cell neoplasms, frozen-section analysis is of mini-
mal value, rendering no additional diagnostic information
87% of the time and incorrect information 5% of the
time.13'19 In this series of patients with Hurthle cell neo-
plasms, 37 of the 41 frozen sections (90%) yielded no
additional information. In the remaining four patients, the
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frozen section indicated malignancy and a total thyroidec-
tomy was performed; however, in one of the four patients,
an adenoma was seen on permanent histology. Accordingly,
we do not advocate routine frozen-section evaluation for
Hurthle cell neoplasms.

Although FNA and intraoperative frozen-section analysis
cannot reliably differentiate between Hurthle cell adenomas
and carcinomas, some authors have suggested that other
factors, such as increasing patient age, male sex, and child-
hood head and neck irradiation, are associated with an
increased risk of cancer.1'515 In this series, the ages of
patients with adenomas and carcinomas were not statisti-
cally different-indeed, the ranges of ages in both the
adenoma and carcinoma groups were virtually identical.
Similarly, there was no gender difference between the two
groups. Both groups had a similar incidence of previous
head and neck irradiation (5.4% vs. 5%). Thus, these patient
characteristics were not predictive of malignancy in this
series.

Several authors have previously suggested that there is an
increased risk of malignancy with larger Hurthle cell neo-

3,,1 by 20plasms.3 In reviews by Thompson et al.,3' tumor size
greater than 2 cm was thought to be associated with an
increased risk of malignancy. In a series of 16 Hurthle cell
neoplasms reported by Azadian et al.,'" the mean size was
2.3 cm for adenomas and 4.3 cm for carcinomas, suggesting
an increased risk of cancer with size. However, no statistical
analysis was reported. In a review of 153 Hurthle cell
tumors, Carcangiu et al.5 showed that no malignant tumors
were less than 1 cm and no benign tumors were larger than
10 cm. Our data clearly demonstrate that Hurthle cell tumor
size is predictive of malignancy. Adenomas were on aver-
age smaller than carcinomas (2.4 cm vs. 4 cm). Further-
more, although tumors 1 cm or less were malignant 17% of
the time, 65% of tumors 4 cm or greater were malignant. It
is nevertheless noteworthy that Hurthle cell tumors 1 cm or
less can still be malignant.

These findings have led us to modify our surgical ap-
proach to Hurthle cell tumors. If a patient has a thyroid
nodule with an FNA demonstrating a Hurthle cell neoplasm,
we consider this an indication for operative exploration. If
the tumor is 4 cm or greater on intraoperative gross inspec-
tion, based on the data presented in this paper, we would
consider performing a total or near-total thyroidectomy
because of the high risk of cancer. During surgery, if there
is evidence of malignant disease (i.e., tumor invasion into
adjacent structure, nodal disease) or contralateral nodular
disease, or if the patient has a history of head and neck
irradiation, we would advocate an initial total or near-total
thyroidectomy. However, if none of these findings is present
and the tumor is less than 4 cm, we perform an ipsilateral
thyroid lobectomy/isthmusectomy and await permanent his-
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tologic analysis. If permanent histology is diagnostic of
carcinoma, we generally perform a completion thyroidec-
tomy as soon as possible after the initial surgery.
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