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Follicular carcinoma; Introduction: Most prognostic studies in differentiated carcinoma have included a high number
Invasion; of papillary carcinomas and few follicular carcinomas, and not all of their conclusions therefore
Differentiation; apply to the latter.

Minimally invasive; Objective: To analyze the prognostic factors of follicular thyroid carcinoma.

Invasive; Patients and methods: Selection criteria: Patients with histological diagnosis of follicular carci-
Prognostic factors; noma who had undergone potentially curative surgery, had no disseminated disease at diagnosis,
Thyroid gland and had been followed up for at least 5 years. Study variables: Tumor recurrence was defined

as: (1) tumor lesions with cytological analysis suggesting malignancy and/or (2) patients with
total thyroidectomy with thyroglobulin levels >2 ng/mL. Clinical, therapeutic, and histological
parameters were analyzed to assess prognostic factors.

Results: Recurrence was found in 25 (38%) of the 66 study patients during a follow-up period of
99 + 38 months. Most patients with recurrence (n=20) had increased Tg levels without anatom-
ical location, and were initially treated with radioactive 1131. In the remaining five cases,
surgical excision of the lesion was performed, and three patients required surgery during
the follow-up period. Two patients died due to the disease (3%), and two other patients (3%)
currently have distant metastases. Mean disease-free interval was 154 + 14 months, and rates
of disease-free patients at 5, 10, 15, and 20 years were 71, 58, 58, and 58% respectively.
Clinical factors influencing recurrence included (1) age (p=0.0035), (2) sex (p=0.0114), and
(3) cervical pain (p=0.0026). Histological/surgical factors associated with recurrence included
(1) infiltration into neighboring structures (p=0.0000), (2) type of carcinoma (p=0.0000), (3)
size (p=0.0162), (4) vascular invasion (p=0.0085), and (5) adenopathies (p=0.046). In the
multivariate study, cervical pain (p=0.018) and extrathyroid invasion (p=0.045) continued to
be significant factors.
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Conclusions: In follicular carcinoma, rates of disease-free patients are 71% at 5 years and 58% at
10 years, and the main predictive factors are presence of local clinical symptoms and infiltration
into neighboring structures.
© 2014 SEEN. Published by Elsevier Espafna, S.L.U. All rights reserved.
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Introduction

Introduccién: La mayoria de los estudios pronosticos en el carcinoma diferenciado incluyen un
alto numero de carcinomas papilares y pocos foliculares, por lo que no todas sus conclusiones
son aplicables a este ultimo.

Objetivo: Analizar los factores pronosticos, tanto clinicos, histologicos como terapéuticos, del
carcinoma folicular de tiroides.

Pacientes y métodos: Criterios de seleccion: pacientes con el diagnostico histologico de carci-
noma folicular, sin enfermedad diseminada al diagnostico, con cirugia potencialmente curativa,
y con un seguimiento minimo de 5 afos. Variables de estudio: se consider6 recidiva del tumor:
a) lesiones tumorales con citologia sospechosa de malignidad; y/o b) el aumento de los niveles
de tiroglobulina mayor de 2 ng/ml en pacientes con tiroidectomia total. Para valorar los fac-
tores pronosticos se analizan variables clinicas, terapéuticas e histologicas. Estadistica: curvas
de supervivencia aplicando el test de Breslow. Modelo de regresion de Cox.

Resultados: Se han presentado 25 recidivas (38%) en los 66 pacientes estudiados. La mayoria
eran recidivas analiticas (n=20) que fueron tratadas con I-131. En los casos restantes (n=5)
se realizo exéresis de la lesion localizada y posteriormente se aplicd 1131. Actualmente, dos
casos (3%) presentan metastasis a distancia, y otros dos (3%) han sido éxitus por evolucion de la
enfermedad. El tiempo medio libre de enfermedad fue de 154 & 14 meses, siendo las tasas de
pacientes libres de enfermedad a los 5, 10, 15y 20 anos del 71, 58, 58 y 58% respectivamente.
Los factores que influyen en la recidiva son: 1) la edad (p=0,0035); 2) el sexo (p=0,0114); 3)
la clinica local (p=0,0026); 4) la infiltracion de estructuras vecinas (p=0,0000); 5) el tipo de
carcinoma (p=0,0000); 6) el tamano (p=0,0162); 7) la invasion vascular (p=0,0085); y 8) las
adenopatias (p=0,046). En el estudio multivariante persisten la clinica local (p=0,018) y la
infiltracion de estructuras (p =0,045).

Conclusiones: En el carcinoma folicular los principales factores predictivos son la presencia de
clinica local al diagnostico y la infiltracion de estructuras vecinas.

© 2014 SEEN. Publicado por Elsevier Espana, S.L.U. Todos los derechos reservados.

Patients and methods

Differentiated thyroid carcinoma (DTC) is the most common
thyroid malignancy." Most series analyze the different sub-
types of DTC together. However, papillary thyroid carcinoma
(PTC) and follicular thyroid carcinoma (FTC) have a dif-
ferent prognosis.”? Thus, FTC is more aggressive, although
less common (10-25% of differentiated carcinomas), and
its incidence is closely related to iodine deficiency in the
population.3->

Because of the above mentioned infrequency and het-
erogeneity of FTC, joint analysis with PTC makes it difficult
to ascertain the true incidence of FTC.>° Moreover, the pro-
gnostic factors reported in these studies are more predictive
for PTC than for FTC.?

Few studies include a sufficient number of patients with
FTC for a separate analysis of this condition,’~° which makes
it difficult to detect prognostic predictors or to give recom-
mendations for its management.

The purpose of this study was to analyze the clinical,
histological, and therapeutic prognostic factors of FTC.

Selection criteria

All patients who underwent surgery from 1980 to 2006 at an
endocrine surgery unit were retrospectively analyzed. Their
clinical condition was assessed up to December 2011.

Inclusion criteria

Patients who met the following criteria were selected:

1 A histological diagnosis of FTC.
2 Potentially curative thyroid resection surgery depending
on the type of FTC:
a) Widely invasive carcinoma: total thyroidectomy and
total lymph node dissection in the involved areas
b) Minimally invasive carcinoma:
- Total thyroidectomy
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- Partial procedures (hemithyroidectomy or Dunhill
procedure [total hemithyroidectomy on the side of
the carcinoma and subtotal hemithyroidectomy on
the spared side]) in microcarcinomas

3 No disseminated disease at diagnosis (no distant metas-
tases).

4 A complete follow-up for at least 5 years, except in
patients who died from the disease within this period.

Exclusion criteria

Patients who met any of the following criteria were excluded
from the study:

1 A histological diagnosis of:
a) A follicular variant of papillary carcinoma
b) Hiirthle cell carcinoma

2 Distant metastases at diagnosis

3 Incomplete follow-up in the first 5 years

Review of the histological study

The series included patients over 31 years, during which
time the pathological criteria changed. Moreover, in the
1980s and 1990s there was confusion between FTC and the
follicular variant of papillary carcinoma. Therefore, two
pathologists reviewed the histological preparations from all
patient candidates to study enrollment using current patho-
logical criteria.

Study variables

FTC was considered recurrent when one of the following
criteria was met:

1 Lesions located by neck examination and/or imaging
procedures, regardless of plasma thyroglobulin levels,
identified in the cytological study as a suspected malig-
nancy.

2 Patients with total thyroidectomy, with plasma thyroglob-
ulin levels >2ng/mL, with or without lesion detection in
the physical examination or supplemental imaging tests.

Variables analyzed as prognostic factors included age,
sex, symptoms (compression syndromes, hyperthyroidism,
and pain-neck discomfort), nodule consistency on exami-
nation (hard or elastic), adenopathies in the neck, surgical
procedure (total or partial thyroidectomy), histological type
based on the degree of capsular invasion (minimally invasive
carcinoma: encapsulated tumor showing capsular and/or
vascular invasion on microscopic evaluation only; widely
invasive carcinoma: tumor showing lack of complete encap-
sulation, wide areas of invasion by adjacent thyroid tissue
and/or extensive blood vessel infiltration),'®"" tumor size
(<1cm, 1-4cm, and >4 cm), tumor multicentricity, necrosis
in some tumor area, vascular invasion by tumor, capsular
invasion by tumor, tumor differentiation (well, moderately,
or poorly differentiated), and positive adenopathies in the
histological study.

Patients with FTC were monitored using baseline
thyroglobulin levels under suppression therapy and

measurement of thyroglobulin antibodies, stimulated
thyroglobulin, neck ultrasound examination, and scan. The
intervals between the examinations changed over the study
period in line with the various changes recommended by
the scientific bodies involved.

Statistics

Descriptive statistics of the characteristics of carcinoma are
provided. For the bivariate analysis, survival curves were
studied using a Breslow test. To calculate the proportion
of the change explained by each variable, a Cox regression
model including each significant variable in the bivariate
study as a prognostic factor was used. In all cases, differ-
ences were considered significant for values of p<0.05.

Results

Description of the series

Clinical data

Sixty-six patients with a mean age of 41+ 17 years, the
majority of them women (85%; n=56), were selected. The
most common complaint was the occurrence of a nodule
in the neck (44%; n=29), followed by progressive enlarge-
ment of a prior nodule (20%; n=13). On neck examination,
a thyroid nodule was palpated in 94% (n=62) of patients.
The nodule was of hard consistency in 24 patients (36%).
In addition, adenopathies and associated multinodular goi-
ter were palpated in three and two patients respectively. As
regards symptoms, 5% (n=3) had hyperthyroidism, 6% (n=4)
local pain, 6% (n=4) compression symptoms, and 3% (n=2)
dysphonia.

Plain X-rays of the neck and chest taken in all patients
were normal, except in five patients (8%) where compres-
sion was seen (deviation of tracheal air column). Ultrasound
examination performed in all patients confirmed the pres-
ence of a non-cystic nodule in all of them, in some cases
in the setting of multinodular goiter. Ultrasound confirmed
the presence of laterocervical adenopathies in 12 patients.
Hormone tests showed that all 66 patients were euthy-
roid, except for the three patients with hyperthyroidism,
and thyroglobulin levels were increased (57 17 pg/L) in 61
patients (92%). A computed tomography scan was performed
of one of the intrathoracic goiters with compression symp-
toms because of the large intrathoracic component detected
in X-rays of the neck and chest. Laryngoscopy was performed
in the two patients with dysphonia and confirmed the unilat-
eral involvement of a vocal cord. Fine needle aspiration was
performed in 29 patients (44%), and Bethesda categories I,
IlI-1V and V were reported in 4, 19, and 6 patients respec-
tively.

Surgical data

Surgery was indicated based on suspected malignancy in
88% of patients (n=58), in 11% (n=7) for goiter, and in
one patient for hyperthyroidism. Total thyroidectomy was
initially performed in 40 patients (61%) due to highly sus-
pected malignancy (Bethesda V or VI) or bilateral thyroid
disease (multinodular goiter), while 24 patients (36%) under-
went hemithyroidectomy and a Dunhill procedure was used
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Table 1 Treatment of patients with FTC.

Invasion Final thyroid surgery

Cervical total lymph
node dissection

Treatment with 3]

R TS (=) Total thyroidectomy (n=27)

Total thyroidectomy (n=31)
Minimally invasive (n=39)

Hemithyroidectomy (n=6)

Dunbhill procedure (n=2)

No (n=15)

Yes (n=12 laterocervical
total lymph node
dissections)

No

No
No

Yes (100 mCi)
Yes (>100 mCi)

Yes (n=4; 100 mCi)?
No (n=27)

No

No

a Tumor >4cm.

in the remaining two patients. Total lymph node dissec-
tion was performed in all 12 patients with laterocervical
adenopathies. All adenopathies were on the same side as
the tumor.

Eighteen patients underwent repeat surgery to complete
thyroidectomy after the histological confirmation of FTC.
In the two patients in whom a Dunhill procedure was per-
formed and in 6 hemithyroidectomies, thyroidectomy was
not completed because the minimally invasive tumor was
small. After surgery, four patients experienced transient
hypoparathyroidism, which became permanent in one of
them, and there were four recurrent lesions, one of which
became permanent.

Histological data
Histology confirmed the presence of FTC, which was asso-
ciated with multinodular goiter in 13 patients (20%). The
tumor was multicentric in 4 patients (6%), and adenopathies
and vascular involvement were found in 2 (3%) and 35 (53%)
patients respectively. The tumor was minimally invasive
(limited to capsule and/or vascular invasion) in 39 patients
(59%) and widely invasive in the remaining 27 patients (41%).
As regards TNM staging,'? 56% (n=37) of tumors were
stage |, 36% (n=24) stage ll, 3% (n=2) stage lll, and 5% (n=3)
stage IV.

Overall results

Adjuvant therapy with 3!l was administered to 31 patients
(47%). Of these, 27 patients had widely invasive tumors,
and the remaining 4 patients had minimally invasive tumors
greater than 4cm in size (Table 1).

Thyroglobulin antibodies were negative in all patients,
and thyroglobulin was therefore used as the first tumor
marker in all of them. Tumor recurrence occurred in 25
patients (38%) after a mean follow-up of 99 + 38 months. In
all these cases, the recurrence was initially suspected based
on a progressive increase in thyroglobulin levels in regular
monitoring (37 =29 pg/L).

Laboratory recurrences were assessed by thyroid scan
and neck ultrasound (according to protocol) to evaluate the
treatment to be given. In most patients (n=20), the recur-
rence was located in the thyroid scan as a slight uptake in
the neck, and ultrasound examination did not confirm an
organic lesion. In all other patients (n=5), both examina-
tions revealed a lesion in the neck.

How the recurrence was treated depended on its location
and size. Thus, the 20 patients with no located lesion were
treated with radioactive '*'I. In the remaining five patients,
the recurrent lesion or adenopathic masses were resected,
and 3"l was subsequently administered. 3!l dosage ranged
from 100 to 200 mCi depending on the extent of the disease
and the risk (the dosagee was individualized). Three patients
required two surgical procedures during the course of their
disease.

Two patients (3%) currently have distant metastases, and
another two (3%) died from the disease. All four patients had
widely invasive carcinomas with nodal involvement at the
start of the disease, and therefore required the most aggres-
sive surgery at treatment start (total thyroidectomy plus
total dissection of laterocervical lymph nodes) and higher
initial "3'I doses (from 150 to 200 mCi).

The mean disease-free time was 154 + 14 months, with
disease-free intervals of 5 years in 71%, 10 years in 58%,
15 years in 58%, and 20 years in 58% of patients. No case
of tumor recurrence was detected 9 years or more after
surgery.

The TNM has a good prognostic correlation to the disease-
free rate. Thus, 5-year disease-free rates were 81% in stage
I, 71% in stage Il, 50% in stage Ill, and 0% in stage IV. The cor-
responding 10-year disease-free rates were 69%, 54%, 50%,
and 0% respectively (p=0.009).

Clinical prognostic factors

An analysis of the disease-free interval curves, as shown in
Table 2, found that the clinical factors influencing disease
recurrence include: (1) age (p=0.0035), (2) sex (p=0.0114),
and (3) neck pain or discomfort (p=0.0026).

Surgical and histological prognostic factors

Table 3 shows the surgical and histological factors with an
impact on disease recurrence, including: (1) infiltration of
adjacent structures at diagnosis (p=0.0000), (2) type of FTC
(p=0.0000), (3) tumor size (p=0.0162), (4) vascular invasion
(p=0.0085), and (5) positive adenopathies (p=0.046).

Cox regression model: multivariate study

In the Cox regression study, the only independent risk fac-
tors found were neck pain or discomfort (p=0.018) and



Prognostic factors of follicular thyroid carcinoma

15

Table 2 Analysis of the impact of clinical factors on rates of disease-free patients in FTC.

Variables 5 years 10 years 15 years 20 years Significance

Age:
<45 years 83%2 72% 72% 72% 0.0035
>45 years 509% 35% 35% 35%

Sex:
Male 50% 19% 19% 19% 0.0114
Female 75% 64% 64% 64%

Compression symptoms:
Yes 50% 50% 50% 50% 0.5277
No 73% 58% 58% 58%

Neck pain/discomfort:
Yes 50% 50% 50% 50% 0.0026
No 76% 61% 61% 61%

Hyperthyroidism:
Yes 67% 67% 67% 67% 0.9413
No 71% 57% 57% 57%

Consistency:
Hard 71% 56% 56% 56% 0.3577
Elastic 90% 44% 44% 44%

Adenopathies:
Yes 66% 0% 0% 0% 0.3468
No 71% 60% 60% 60%

@ Rate of disease-free patients.

infiltration of adjacent structures (p =0.045), while sex was
borderline significant (p=0.053).

Discussion

FTC is more aggressive than PTC.>* Thus, the recurrence
rate is quite high (15-40%) in different series,®"® includ-
ing ours, with a mean follow-up of 5-10 years. However,
long-term survival is high with adequate follow-up and the
early treatment of its recurrence, with a disease-related
mortality rate of only 3-6%.°

Surgery is the procedure of choice, and although the
extent of surgery is controversial, total thyroidectomy is
the most currently accepted option. Since thyroidectomy
is more radical (tumors are often bilateral and multifocal),
it allows for subsequent ablation with 3'I, and allows for
the use of thyroglobulin and an iodine scan to detect any
recurrence.* Thus, serum Tg levels after total thyroidec-
tomy are an excellent prognostic marker of recurrent or
residual disease. These are in many cases the first indication
of disease recurrence, and allow for early and successful
treatment.*' The only counter argument comes from the
morbidity associated with total thyroidectomy,’ although
this may be performed with low morbidity rates at units
experienced in endocrine surgery.'® The main problem, how-
ever, is that no preoperative diagnosis of malignancy is
available in most cases, and hemithyroidectomy is therefore
usually performed.’”'® In such cases, after final histolog-
ical diagnosis, the completion of thyroidectomy, except

when the tumor is minimally invasive or a microcarcinoma,
improves the results,®'>'* as is shown in our series.

Routine lymph node dissection is not indicated if no
adenopathies are found.' Adjuvant ablation therapy with
131] is effective, because it destroys remnant thyroid tis-
sue and undetected metastases and decreases the risk of
long-term recurrence.’>?° All of this, together with early
repeat surgery when ever there is a recurrence, increases
the chances of survival. External radiation therapy is only
indicated in patients with unresectable disease or subject
to palliative surgery with no '3'l uptake.' Finally, patients
should receive an adequate dose of thyroid hormone to sup-
press TSH production, because such suppression appears to
decrease the recurrence rate." In recent years, the use of
tyrosine kinase inhibitors in advanced cases has provided
what appear to be encouraging results, at least as regards
slowing the course of the disease, but as yet few data are
available.?"??

Some studies have examined the risk factors influencing
prognosis in patients with FTC.%"3123.24 The main problem
is that these were usually small series, with great variabil-
ity in patient characteristics and in the detected factors.
In principle, the most common factors found to be inde-
pendent predictors of postoperative recurrence and survival
time include the degree of vascular and capsular invasion.®
Other frequently cited factors include age (a worse prog-
nosis the older the age), male sex, extrathyroid extension,
the presence of adenopathies, tumor multifocality, and an
aneuploid DNA pattern.*' Other factors that may be help-
ful for predicting tumor aggressiveness include the degree
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Table 3  Analysis of the impact of surgical and histological factors on rates of disease-free patients in FTC.

Variables 5 years 10 years 15 years 20 years Significance

Surgical procedure:
Partial thyroidectomy 77%2 51% 51% 51% 0.7822
Total thyroidectomy 71% 61% 61% 61%

Infiltration of adjacent structures:
Yes 0% 0% 0% 0% 0.0000
No 75% 61% 61% 61%

Type of FTC:
Minimally invasive 92% 75% 75% 75% 0.0000
Invasive 41% 32% 32% 32%

Tumor size:
<1cm 100% 89% 89% 89% 0.0162
1-4cm 67% 55% 55% 55%
>4cm 63% 25% 25% 25%

Tumor multicentricity:
Yes 75% 75% 75% 75% 0.6234
No 71% 56% 56% 56%

Tumor necrosis:
Yes 50% 50% 50% 50% 0.6919
No 72% 58% 58% 58%

Vascular invasion of tumor:
Yes 57% 51% 51% 51% 0.0085
No 87% 67% 67% 67%

Capsular invasion of tumor:
Yes 68% 55% 55% 55% 0.1051
No 100% 80% 80% 80%

Tumor differentiation:
Well differentiated 78% 64% 64% 64% 0.098
Moderately differentiated 76% 58% 58% 58%
Poorly differentiated 33% 33% 33% 33%

Positive adenopathies:
Yes 0% 0% 0% 0% 0.046
No 73% 59% 59% 59%

a Rate of disease-free patients.

of radioactive iodine uptake, adenylate cyclase response
to TSH, and the expression of epidermal growth factor
receptors. 2

Age older than 45 years is a poor prognostic factor.®2°2¢
In this regard, Hundahl et al.,?¢ in their analysis of 53,856
patients treated in the US for all thyroid carcinomas, not
only FTC, suggest that young age is a favorable prognostic
factor for all types of thyroid tumors. In specific studies on
FTCs, age is also usually a prognostic factor.®”-?”-2¢ Thus, Lo
et al.” confirmed that age is an independent risk factor, as
did Rao et al.”” and Shaha et al.?8. In our series, male sex,
which was borderline significant in Cox analysis, was also a
poor prognostic factor.

The associated clinical signs and symptoms usually sug-
gested advanced disease.* Thus, neck pain or discomfort was
a sign of poor prognosis in our series, and continued to be an
independent risk factor in Cox multivariate study. Compres-
sion signs were not prognostic, however, partly because they

depend on the concomitant presence of a large multinodular
goiter. It should be borne in mind that multinodular goiter
is often associated with FTC.3 1928

One independent risk factor is the involvement of adja-
cent neck structures at diagnosis, because this also suggests
local tumor extension. Thus, Chow et al.”’ showed that
extrathyroid extension is an independent risk factor for poor
prognosis, increasing the risk of a recurrence almost 4-fold.

In addition, it is important to differentiate two forms
based on the invasion pattern*® (minimally and highly inva-
sive tumors), which have prognostic significance as shown by
our series. Several authors®?°=3" have shown that minimally
invasive tumors have a better prognosis as compared to
widely invasive tumors. Thus, Collini et al.?? reviewed FTCs
and noted that minimally invasive FTCs had a better progno-
sis than invasive tumors, which also occur at an older age,
are larger in size, show a greater and quicker growth in thy-
roid tissue, and cause distant metastases more frequently.
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FTCs may also be divided based on their growth patterns into
well, moderately, or poorly differentiated, which showed
in our series a better prognosis, but was not statistically
significant. By contrast, other authors?*33 reported that
poorly differentiated tumors had higher recurrence rates
and decreased survival. On the other hand, multicentric-
ity and nodal involvement are less common as compared to
PTC.*

Tumor size is one of the most important prognostic
factors.** It was a predictor in our series, but not in the
multivariate study. Rao et al.?”’ retrospectively analyzed 198
FTCs and concluded that tumors less than 5cm have a low
risk, and Shaha et al.?® analyzed 228 FTCs and reported that
tumor size greater than 4cm is among the main prognostic
factors.

Vascular invasion is a poor prognostic factor,*® so that
vascular extension (more than four vessels involved) is a
risk factor for recurrence.* Finally, the presence of positive
adenopathies has also been reported to be a poor prognostic
factor, although this poor prognosis was not verified in most
studies,® and did not persist in the multivariate analysis in
our study.

Few data are currently available about mutations in FTC
that may have prognostic implications and could allow us to
use more aggressive treatments after diagnosis. The B-RAF
mutation appears to have prognostic significance in papillary
carcinoma, but few data are available for FTC.3¢:37

In conclusion, it may be stated that the main factors pre-
dicting for FTC recurrence are age over 45 years, male sex,
local clinical signs at diagnosis, the infiltration of adjacent
structures, the type of carcinoma, size, capsular or vascular
invasion, and the presence of adenopathies. Final indepen-
dent factors include local clinical signs and the infiltration
of adjacent structures.

In the absence of prospective studies, prohibited by the
low number of patients and the heterogeneity of FTC, it
is difficult to draw conclusions regarding the best treat-
ment. Therefore, if we really want to have conclusive data
about this tumor, multicenter studies should be conducted
to recruit a prospective patient sample large enough to allow
for achieving valid results.
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