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Il carcinoma a cellule di Hurthle della tiroide. Nostra casistica e revisione
della letteratura

A. BARNABEI, E. FERRETTI, R. BALDELLI, A. PROCACCINI', G. SPRIANO?, M. APPETECCHIA

Endocrinology Unit, Regina Elena National Cancer Institute, Rome; ' Otorhinolaryngology Unit, S. Camillo
de Lellis Hospital, Rieti; 2 Department of Otorhinolaryngology Head and Neck Surgery, Regina Elena National
Cancer Institute, Rome, Italy

SUMMARY

Hurthle cell carcinoma represents about 5% of differentiated thyroid carcinomas. The prognosis of the malignant type of the tumour is still
under debate as some Authors have reported that Hurthle cell adenoma occasionally behaves like Hurthle cell carcinoma. Aim of the present
study was to evaluate previously reported data and personal experience on the clinical and pathological features of patients affected by
Hurthle cell tumour that may predict disease progression and death. In the literature, factors potentially associated with decreased survival
were identified and include: age, disease stage, tumour size, extra-glandular invasion, lymph node disease, distant metastases, extensive
surgery, radioiodine treatment. From 1992 to 2003, the Authors identified 28 patients affected by Hurthle cell tumour, 9 with Hurthle cell
adenoma and 19 with Hurthle cell carcinoma. Of these, 22 were females and 6 males. Mean age of patients affected by adenoma was 49.7
years (range 30-72) vs. 49.3 years (range 15-72) in Hurthle cell carcinoma patients. In all patients, total thyroidectomy was performed. At
histology, 9 adenomas, 5 “minimally invasive” and 14 invasive carcinomas were found. Post-operatively, in Hurthle cell carcinoma patients,
TNM staging showed 9 patients with stage I, 5 stage II, 4 stage III and one stage IVa (UICC, 2002). All invasive carcinomas underwent '3
therapy (91-585 mCi). One Hurthle cell carcinoma patient received external beam radiotherapy. The mean follow-up period was 62 months
(range 6-324). Relapse was not observed in any of the cases with adenoma. Only one Hurthle cell carcinoma patient showed distant lung
metastases at 60 months’ follow-up. In conclusion, Hurthle cell carcinoma was not found to present a more aggressive behaviour than fol-
licular carcinoma, when risk factors, including extent of tumour invasion, were taken into account. None of the patients with Hurthle cell
adenoma showed a relapse or death caused by the tumour.
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RIASSUNTO

1l carcinoma a cellule di Hurthle rappresenta circa il 5% di tutti i carcinomi differenziati della tiroide. La prognosi ¢ ancora oggetto di
discussione poiché alcuni Autori hanno riportato che I’adenoma a cellule di Hurthle occasionalmente puo mostrare maggiore aggressivita,
paragonabile a quella del carcinoma. L obiettivo di questo studio é la valutazione delle caratteristiche cliniche e patologiche predittive di
peggior prognosi e di morte per questa neoplasia in un confronto tra i dati riportati in letteratura e la nostra esperienza. In letteratura, i
parametri associati a riduzione della sopravvivenza (per tutti i pazienti) sono: eta, stadio della malattia, dimensioni del tumore, invasione
extraghiandolare, metastasi linfonodali, metastasi a distanza, estensione della chirurgia e terapia con radioiodio. Dal 1992 al 2003 sono
stati identificati 28 pazienti affetti da neoplasia a cellule di Hurthle, 9 con adenoma e 19 con carcinoma, di questi 22 erano femmine e 6 ma-
schi. L’eta media dei pazienti affetti da adenoma era 49,7 anni (range 30-72) vs. 49,3 anni (range 15-72) dei pazienti affetti da carcinoma
a cellule di Hurthle. Tutti i pazienti sono stati sottoposti ad intervento di tiroidectomia totale. L’esame istologico ha evidenziato 9 adenomi
e 19 carcinomi di cui 5 minimamente invasivi. La classificazione postoperatoria secondo TNM (UICC, 2002) ha documentato 9 pazienti
in stadio I, 5 in stadio 1I, 4 in stadio Il ed 1 in stadio IV. Tutti i 14 carcinomi sono stati sottoposti a terapia con "' (range 91-585 mCi).
Un solo paziente ¢ stato sottoposto a radioterapia esterna. Il follow-up medio ¢é stato di 62 mesi (range 6-324). Nessuno dei pazienti con
diagnosi istologica di adenoma ha presentato recidive di malattia. Solo un paziente affetto da carcinoma ha presentato metastasi polmo-
nari dopo 60 mesi di follow-up. In conclusione, I’analisi della nostra casistica, condotta alla luce dei fattori prognostici e predittivi noti in
letteratura mostra che il carcinoma a cellule di Hurthle non presenta maggiore aggressivita rispetto al carcinoma follicolare, a parita di
fattori di rischio incluso [’estensione locale della neoplasia. Nessun paziente affetto da adenoma a cellule di Hurthle ha presentato recidive
0 ¢ morto a causa della neoplasia.
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Introduction

Hurthle cell carcinoma (HCC) represents approximately
5% of differentiated thyroid carcinomas'. Hurthle cell
tumour (HCT) is a rare thyroid neoplasm of follicular
cell origin, > 75% being composed of cells with onco-
cytic features. Since the first description of this entity, in
1907, by Langhans? the ability to classify each tumour
with oncocytic features as either benign or malignant has
been extensively debated. As a consequence, even in re-
cent years several studies have been focused on this topic.
HCC accounts for approximately 3-7% of well-differenti-
ated thyroid carcinomas?. In fact, small series of patients
with HCC have been reported in the literature during the
past few years. Due to its relative rarity, its pathologic and
clinical significance has not been well documented ** and
little is known about the long-term survival of patients
with this tumour. Some Authors suggested that HCCs
have a worse prognosis than papillary and follicular thy-
roid histotypes. Only an estimated 10% of HCC metas-
tases take up radioiodine. HCC more frequently involves
regional lymph nodes than does follicular carcinoma,
shows a higher mortality rate and a greater tendency to
metastasize to distant sites® while others have reported
a relatively benign course and have shown that patients
have survival rates similar to those for follicular carcino-
ma, when the tumour is treated aggressively !°!'!. Moreo-
ver, much controversy exists in distinguishing benign
from malignant Hurthle cell type. The two entities are
distinguished based on identification of capsular or vas-
cular invasion or the presence of metastatic disease >4,
However, the prognosis of the malignant type of the tu-
mour remains controversial as some Authors reported that
patients with benign lesions subsequently developed ma-
lignant behaviour with metastatic disease "°.

Stemming from these differences in experience, much
controversy has emerged as to the best treatment ap-
proach for HCC. Some Authors recommend conservative
management whereas others suggest aggressive treat-
ment 101115 16‘

Aim of the current study was to evaluate the clinical and
pathological features of our patients with Hurthle cell
neoplasms, in order to analyse the clinical and pathologic
prognostic factors reported in the literature that could be
associated with a worse prognosis.

Patients and Methods

A total of 28 patients with HCT followed from 1992 to
2003 at the Endocrinology Unit of Regina Elena National
Cancer Institute, in Rome, were retrospectively reviewed.
Thyroid hormonal profile (TSH (thyroid stimulating hor-
mone): normal value 0.3-3.5 mcIU/ml; FT,: normal value
2.2-5.00 pg/ml; FT,: normal value 8.00-18.50 pg/ml),
Thyroglobulin (Tg: normal value 0.2-50 ng/ml), serum
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Tg antibodies (Tg-Ab: normal value. 0-115 U/ml) and
thyroperoxidase antibodies (TPO-Ab: normal value O-
32 U/ml), ultrasonography (US) and scintiscan informa-
tion were obtained for all patients. In all patients a thy-
roid nodule or neck node fine needle aspiration biopsy
(FNAB) was performed. A diagnosis of “follicular lesion”
was considered suspicious for malignancy. Surgery was
performed in all patients with a suspicious or certain cy-
tological diagnosis of malignancy. Dissection of cervical
lymph nodes was added if lymph node involvement was
documented at preliminary imaging staging or at surgical
examination. The tumours were classified as “carcinoma”
on the basis of the presence of vascular or capsular inva-
sion and in “adenoma”, in the absence of these features.
Information regarding tumour size was obtained mainly
from surgical specimens, imaging reports or clinical ex-
amination notes. The extent of the tumour at presentation
was stated according to the TNM staging classification
system for thyroid cancer (International Union Against
Cancer - UICC, 6" Ed, 2002). Surgery was followed by
administration of radioactive iodine in all invasive carci-
nomas. External radiotherapy was given in only one pa-
tient with HCC. Metastatic tumour was treated with re-
peated radioactive iodine treatment.

After primary treatment, levothyroxine TSH-suppressive
therapy was started in all patients.

Results

The study population comprised 28 patients (22 female,
6 male) 19 with HCC and 9 with Hurthle cell adenoma
(HCA). None had a familiar history of thyroid cancer or
a personal history of external beam radiation treatment.
Mean age of patients affected by adenoma was 49.7 years
(range: 30-72) vs. 49.3 years (range: 15-72) for patients
with HCC. Pre-operatively, thyroid hormonal profiles
(TSH, FT, and FT,) were in the normal range in all pa-
tients. Serum Tg levels were elevated in 5 out of 19 pa-
tients with HCC (range 110-34,000 ng/ml). Two out of 28
patients had detectable serum Tg and TPO Ab. At US a
multi-nodular goitre was found in 21 patients, while a sin-
gle nodule was found in 7 patients. All nodules resulted
“cold” at scintiscan examination. In 16 patients, cytologi-
cal findings were positive or suspicious for malignancy. A
total of 12 patients were submitted to surgery for obstruc-
tive symptoms. All patients underwent total thyroidecto-
my, except one who was submitted to lobo-isthmectomy.
Only one patient was submitted to dissection of the neck
lymph nodes due to neck node metastases at presentation.
The neoplasms ranged in size from 5-58 mm (maximum
diameter). Mean diameter was 28.8 mm in HCA patients
and 25.8 mm in HCC patients. At histology, 9 adenom-
as, 5 “minimally invasive” and 14 invasive carcinomas
were found. In 2 patients with HCC, a foci of papillary
micro-carcinoma was also detected. In 2 patients with




HCC, histological findings revealed chronic inflammation
with detectable serum thyroid antibodies. One patient had
neck nodes metastases. In 2 patients. HCC was multifo-
cal. After surgery, 6 patients had persistent hypo-parathy-
roidism and 2 patients had permanent vocal cord injury.
At post-operative TNM staging, 9 patients were stage I,
5 stage II, 4 stage IIT and 1 patient was stage IVa. A B'I
whole body scan (WBS) was performed in all invasive
carcinomas. Due to evidence of high levels of serum Tg,
repeated radioiodine treatments (range of radiation dose
91-585 mCi) were performed. No Hurthle cell invasive
carcinoma showed distant metastases at *'I WBS exami-
nation. In one patient in the HCC group, computed tom-
ography (CT) detected distant lung metastases 60 months
after total thyroidectomy; the lesion was confirmed by *'I
WBS. The patient underwent further radioiodine treat-
ment (cumulative dose 585 mCi) and is still observed at
follow-up. The median follow-up period in this series was
62 months (range 6-324). In none of the patients affected
by HCA was a relapse observed.

Discussion

Hurthle cell neoplasms are heterogeneous tumours that
may display various clinical aspects. These neoplasms
arise from follicular cells and are predominantly or ex-
clusively composed of cells exhibiting oncocytic fea-
tures, also called oncocytes. Oncocytes are microscopi-
cally characterized by an abundant granular cytoplasm.
Ultrastructural studies have shown that this granularity
is due to abundant intra-cytoplasmatic mitochondrias .
Oncocytic cells have been referred to as Hurthle cells,
Askanazy cells and oxyphilic cells. They are usually
considered a variant of follicular epithelial cells as sus-
tained by the Tg immuno-reactivity found on cytologi-
cal or histological specimens and as confirmed by the
presence of the functional activity of thyrotropin recep-
tor-adenylate cyclase '*. The World Health Organization
(WHO) Committee prefers to define them as oxyphilic
cells I°. However, the most widely used definition among
endocrinologists is “Hurthle cells”, although the cells
that Hurthle first described, in 1894, in a dog’s thyroid,
were more likely C cells .

Since Hurthle cells can be found both in neoplastic and
non-neoplastic thyroid lesions, it is difficult to differen-
tiate benign Hurthle cell hyperplasia from true Hurthle
cell neoplasm. There is general agreement that the cut-
off parameter useful to distinguish between true HCT
and Hurthle cells hyperplasia, is 75% of the cell popula-
tion is made of Hurthle cells. Usually, as for the follicu-
lar type, a HCT can be classified as malignant (HCC)
when capsular or vascular invasion is reported or if there
is a peri-thyroid infiltration or distant metastases are
found 22!, At histology, HCC is distinguished as “mini-
mally invasive HCC”, if only capsular invasion is report-
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ed or “invasive HCC”, when both vascular and capsular
infiltration are present.

Consequently, the findings obtained by means of FNAB
do not offer the possibility to differentiate between true
follicular and Hurthle cell neoplasms and between the
benign and malignant types of HCT 2. As in the case
of the follicular thyroid neoplasms, even intra-operative
frozen sections show a low sensitivity in the detection of
Hurthle cell cancer .

Only histological analysis can differentiate between ad-
enoma and carcinoma. Therefore some Authors claimed
that all thyroid nodular lesions with a cytological finding
of more than 50% of Hurthle cells should be treated *.
Nevertheless, a recent report claimed that, despite a high
risk of malignancy, clinical features such as nodule size,
patient age and sex should be part of the decision-mak-
ing process 2.

Hurthle cell neoplasm was first described, in 1907, by
Langhans who reported 5 cases of patients with thyroid
neoplasms composed of oncocytes?. Although 2 out of
the 5 patients died on account of distant metastases, the
Authors did not describe any microscopic evidence of
malignancy. Twenty years later, Wegelin et al. stated that
most of the HCT were benign?, while in 1941, Harry
et al. described these tumours as moderately malignant
carcinomas 2 and Warren et al. classified them as benign
tumours potentially malignant®. In 1951, the Ameri-
can Cancer Society claimed that surgical treatment of
Hurthle cell neoplasms should be aggressive because of
their malignant potential 8. More recently, some Authors
reported that as Hurthle cell thyroid lesions are usually
aggressive malignant neoplasms and even adenomas
could metastasize ?, all Hurthle cell lesions should be
submitted to total thyroidectomy. In 1988, McLeod et al.
again suggested that treatment of Hurthle cell neoplasms
was controversial because of the absence of a clear cor-
relation between the microscopic features and the clini-
cal behaviour of the tumour*. Thompson et al. claimed
that Hurthle cell neoplasms should be considered malig-
nant irrespective of size and pathological features and
advocated total thyroidectomy for all such lesions?.
Grant et al. reported that only one out of 272 patients
affected by HCA presented evidence of malignancy and
no patients died of thyroid carcinoma?'.

In the last 20 years, many studies have been performed
in order to detect reliable histo-pathological and clinical
factors in predicting malignancy in patients with Hurthle
cell neoplasm **3*. Since HCT may exhibit a follicular
or papillary growth pattern, they have often been classi-
fied only on the basis of their architectural features in-
dependently of the presence of Hurthle cells. At present,
there is general agreement in considering Hurthle cell
neoplasms as a subset of all differentiated thyroid can-
cer, irrespective of the papillary or follicular growth pat-
tern. The WHO Committee considers this tumour the
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oxyphilic variant of follicular thyroid cancer, while for
the Armed Forces Institute of Pathology (AFIP), HCC
should be included in a subset of thyroid neoplasms dif-
ferent from true follicular cancers 34,

Recently, in a large series of patients affected by HCC
with a papillary growth pattern, the Authors found worse
characteristics than in classic papillary thyroid carcino-
ma, similar to the tall cell variant, in terms of vascular
invasion, distant metastases and prognosis 3¢, Whether
prognosis of patients affected by HCC is worse than that
in those with the follicular histotype is still a matter of
debate. Some Authors consider this neoplasm aggressive
and unpredictable, with a mortality rate as high as 25%
in 30 years while others find it no more aggressive than
similarly staged follicular carcinoma without Hurthle
cells ¥738,

The pathogenesis of these lesions seems related to al-
terations of mitochondrial DNA (mtDNA) ¥. Systematic
analysis of the primary structure of mtDNA in 79 benign
and malignant tumours (43 Hurthle and 36 non-Hurthle
cell neoplasms) and respective normal parenchyma
displayed a relatively high percentage (up to 16%) of
mtDNA common deletion (CD) in Hurthle cell tumours,
regardless of the histotype of the lesion. The percentage
of deleted mtDNA molecules was significantly higher
in tumours with D-loop mutations than in mtDNA sta-
ble tumours. Sequence variants of the ATPase 6 gene,
one of the complex V genes thought to play a role in
mtDNA maintenance and integrity in yeast, were signifi-
cantly more prevalent in patients with Hurthle cell tu-
mours than in patients with non-Hurthle cell neoplasms.
The Authors concluded that germline polymorphisms of
the ATPase 6 gene are associated with the occurrence of
mtDNA CD, the hallmark of Hurthle cell tumours *°.

In 2001, Erickson et al.** analysed Hurthle cell neo-
plasms by inter-phase fluorescence in situ hybridization
to evaluate the diagnostic and prognostic usefulness of
numerical anomalies by DNA fluorescent probes for cy-
clin D1 and p53 gene loci and chromosomes 5, 7, 11, 12,
17, and 22. They showed that chromosome imbalances as
gains are common in both benign and malignant Hurthle
cell neoplasms, but HCC tend to have more chromosome
losses than adenomas and that the loss of chromosome
22 may be of prognostic significance in HCC*.
Musholt PB et al., in 2003, suggested that “the expres-
sion of rearranged RET hybrid oncogenes is present in a
similar percentage of HCC when compared with the lit-
erature on non-oxyphilic papillary thyroid carcinoma”,
defines papillary thyroid carcinoma-like HCC better
than histomorphologic characterization, excludes HCC
as a subgroup of follicular thyroid carcinoma, and may
play a role in the early tumourigenesis of oncocytic tu-
mours *!.

Recent reports suggested the use of some proliferative
cell markers such as PCNA and Ki-67 in the cytologi-
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cal differential diagnosis of Hurthle cell tumours. Au-
gustynowicz et al. reported a significant difference in
all proliferative activity markers between malignant
and benign tumours (HCC:HCA p < 0.01; HCC:HCM
p <0.001)%.

Despite the fact that HCC is a rare occurrence, prognos-
tic scoring systems have been criticised for not taking
into account the possible differences between HCC and
follicular cancer with their variable behaviour.

Shaha et al. have shown that there are several differences
between HCC and follicular thyroid carcinoma®. Pa-
tients affected by HCC frequently present an intra-thy-
roid multifocality (33%), extra-thyroid invasion (39%),
lymph node (25%) or distant metastasis (18%). It has
been reported that some of these features are increased
in HCC patients compared to those affected by follicular
thyroid carcinoma. Patients with HCC are significantly
older, have larger nodules, higher mortality associated
with recurrence, and a higher treatment failure rate com-
pared to follicular thyroid carcinoma patients. Cervical
Ilymph node metastases are common in HCC patients,
but uncommon in follicular thyroid carcinoma patients.
HCC does not usually take up radioactive iodine where-
as most follicular thyroid carcinomas do. In some re-
ports on HCC and follicular thyroid carcinoma, it has
been stated that an older patient’s age, large tumour size,
extra-thryoid invasion, all have a negative prognostic
significance ¢,

Aim of the present study was to identify the clinical and
pathologic features of HCC that may help to predict dis-
ease progression or death. A comparison was made be-
tween 19 patients affected by HCC and 9 patients with
HCA. None of them had had previous exposure to exter-
nal beam radiation.

In this study, the mean age of the HCC group was young-
er than that in the reported series *. No sex differences
were present in either group, nor was there a significant
difference in the age of patients or the size of primary
tumours.

In the literature, the incidence of males is 20-30%, but
there has been a female predominance among HCC pa-
tients in most reports'. In this study, the male-female
ratio among HCC patients was approximately 1:3 vs. ap-
proximately 1:2 among those with HCA.

The multifocality rate, observed in 2 patients with HCC
and the extra-thyroid invasion rate, found in 3 HCC pa-
tients, were lower than those reported in other series.
Vascular invasion was not associated with a worse sur-
vival rate.

All but one of our patients underwent total thyroid-
ectomy, so we did not evaluate the impact of surgical
treatment on survival. In the absence of prospective tri-
als, due to the rarity of HCC, it is too early to draw any
conclusions concerning the effects of the different treat-
ments. The use of radioactive iodine is still controversial




since, in most metastases from these tumours, uptake of
radioactive iodine is rare*’. However, if uptake of radi-
oactive iodine is observed, as in our invasive patients,
this treatment is advisable, as even low risk patients who
have HCC or follicular thyroid carcinoma and invasion
of the major blood vessels are at some risk of recurrence
and death. This does not apply to patients with minimal
capsular invasion alone. In this series, all patients with
invasive cancers received radioactive iodine, independ-
ently of *' WBS uptake. They were treated with at least
one course of radioiodine, for which the main indica-
tion was adjuvant thyroid remnant ablation. The dose of
radioiodine ranged between 91-150 mCi. In one patient
with HCC, who was treated with radioactive iodine for
adjuvant ablation of remnant thyroid tissue (150 mCi),
60 months after primary radioiodine treatment, a CT
scan showed lung metastasis negative, at *'I WBS, in
spite of high serum Tg levels.

A series of reports from Cleveland Clinic, Lahey Clinic,
and Memorial Sloan-Kettering Cancer Center compar-
ing HCC and follicular thyroid carcinoma often showed
that HCC is more aggressive in behaviour with poorer
patient survival. Carcangiu et al. were also of this opin-
ion, although they did not have a group of follicular thy-
roid carcinoma patients for comparison !732 4849,
However, in other reports, patients with HCC are con-
sidered to have better survival than those with follicular
thyroid cancer.

In the Memorial Sloan-Kettering Cancer Center series,
patients with follicular thyroid cancer had a higher rate
of regional lymph node metastases than patients with
HCC, but these data (30%) are also considerably higher
than those generally found in this neoplasm. Data from
the Mayo Clinic demonstrated a higher rate of regional
Ilymph node metastasis in HCC than in follicular thyroid
cancer*, In this study, lymph node dissection was per-
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