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Abstract

Aims: To report clinical outcomes of a large series of cases with advanced thyroid cancer.

Study design: Three hundred and eighty-five patients at the UICC stages III and IV were selected for the study with thyroid cancer.

Results: Papillary carcinoma and sclerosing carcinoma have better survival than the Hürthle cell and insular types. Lymphatic metastasis

does not appear to worsen the prognosis. All the tumour forms offer the chance of long survival.

Conclusions: Surgical treatment is the primary treatment of thyroid carcinoma. The combined treatments of surgery, metabolic beam

therapy, suppressive hormone therapy, radiotherapy and chemotherapy cure a high percentage of patients with the tumour at an advanced

stage.

q 2006 Elsevier Ltd. All rights reserved.
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Introduction

In the most advanced stages of follicular thyroid

carcinoma (TC) surgery alone cannot achieve complete

cure. Metabolic radiotherapy and thyroid hormone suppres-

sion improve outcomes.

We report the natural course of this neoplasm and the

survival rate of the patients and describes the results,

obtained through surgical treatment and other types of

therapy, in 385 patients with thyroid cancer at advanced

stages (stages III and IV of the UICC classification):

these are the carcinomas that had already metastasized or

had breached the glandular capsule at the time of

diagnosis.
0748-7983/$ - see front matter q 2006 Elsevier Ltd. All rights reserved.
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Abbreviations TC, thyroid carcinoma; LM, lymphatic metastasis; HM,

haematic metastasis; PC, papillary carcinoma; RT, radiotherapy.
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Materials and methods

The hospital files of 747 patientswith thyroid cancer of the

follicular type were studied, among those who came to the

Nuclear Medicine ward of Careggi Hospital in Florence

(from several surgeons) for follow-up treatment from 1965 to

2000. Three hundred and eighty-five patients at the UICC

stages III and IVwere selected for the study.One hundred and

sixty three patients were affected by extraglandular TC and

222 patients from intrathyroid tumours with lymphatic (LM)

and/or haematic metastases (HM) at the time of diagnosis.

Of 385 patients, 108 were men and 277 women, between

15 and 94 years of age, a mean of 45 years and 2 months. All

the patients were followed up for 24–371 months (average

100G9). Zampi’s and coll. histological classification at

1988 is used (see in Carcangiu et al., Cancer, 19851).

Treatment

Surgical treatment

In all 385 cases, a total or near-total (i.e. with a residual

thyroid tissue lower than 5%) thyroidectomy was performed
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at the initial operation or shortly after operations that had

proved to be incomplete.

In patients with the cancer having spread outside the

thyroid, the thyroidectomy was extended to the muscles, and

in three cases to the trachea.

In all the patients with cervical node metastases

diagnosed before or during the operation, functional

cervical lymphadenectomy (unilateral or bilateral neck

dissection) was performed.

Post-surgery treatment

After surgery, all patients underwent to total body

scintiscans with 131I to check the existence of thyroid

residue or additional metastases.2,3

Thyroid residue was eliminated through the adminis-

tration of 131I in appropriate doses (90–100 mCi).2,3

Most of the cases of additional lymph node metastasis or

haematic (bone, liver) metastasis were treated with

appropriate doses of 131I (120–150 mCi); in the other

cases the lesions were surgically removed.2,4,5 Subsequently

all patients entered a regime of suppressive TSH therapy

with levothyroxine.4,5

Risk stratification and follow-up

The patient group was subdivided into high-risk and low-

risk. Groups including low-risk patients were the males

under 40 years of age and females under 50 years of age,

patients with encapsulated carcinoma, expansive growth,

high differentiation, a diameter below 1.5 cm, and negative

total body scintiscans. All the other patients were

considered-high-risk.6

All patients were submitted to follow-up procedures,

based on clinical examination, plasma thyroglobulin level,

total body scans with 131I and image diagnostic techniques,

ultrasounds, bone and lung X-rays, CT scan.6,7 Clinical tests

were performed every 6 months on the high-risk patients

and every 12 months on low-risk patients. A total body scan

was done once or twice a year on high-risk patients, and

every 3–5 years on low-risk patients.

Treatment of recurrence

Patients having recurrent tumours underwent treatment

of the neoplastic foci.

Metabolic radiotherapy was by far the most widely

employed, having been applied in all noted tumour

recurrences characterized by iodine captation, and in six

cases of scarce iodine captation.

Surgery was used in 20 patients affected by several and

voluminous lymphatic cervical metastases, in five patients

with clinically evident local recurrence, and in three cases for

metastasis in the lung, the rachis, and the brain, respectively.

External radiotherapy (used for absent captation or for

non-feasible surgery) was used for 22 patients.8
Chemotherapy was used in four cases, while radiotherapy

supplemented with chemotherapy was applied in six

patients;9,10 all were cases of serious recurrence.
Statistical analysis

Fisher’s exact test, the chi-square test, one-way analysis

of variance, and the Kaplan–Meier method for post-

operative survival with the log-rank test were used for

statistical comparisons. The relative importance of various

prognostic factors for post-operative recurrence and

survival was analysed with Cox’s proportional hazard

model with the forward stepwise method. Assumptions of

proportional hazards were tested. Two-sided p values of less

than 0.05 were considered to represent statistical

significance.
Results

The incidence of various histological types shows that

the sclerosing and insular types are significantly more

frequent in advanced tumours. Out of 315 papillary

tumours, 178 was intraglandular with metastases and 137

extraglandular. The Hurthle cell carcinomas (13) was,

respectively, five (intra) and eight (extra). Sclerosing

tumours (30) indeed was intraglandular in 23 cases and

extraglandular only in nine patients. Among the 25 insular

advanced cancers nine was extraglandular while both

anaplastic tumours observed reached the extrathyroideal

tissues.
Extraglandular thyroid tumours

The predominant areas of propagation were the

perithyroid stroma and muscles (136), the trachea (17) and

the oesophagus (2). Propagation to the others structures

(recurrent laryngeal nerve, internal jugular vein, carotid

artery, etc.) was verified in 11 cases. All these patients

underwent metabolic beam therapy.

In three patients tracheal resection was performed, in 13

patients the tumour was simply detached from the trachea;

in the last case tracheal disobstruction was performed by

laser associated with the insertion of a definitive stent. In 13

patients the last check-up did not reveal signs of tracheal

invasion, including two of the three patients who had

undergone resection of some of the tracheal rings.

Any patient, who had cancer spread to oesophagus, has

undergone oesophagus resection, while metabolic RT that

definitively cured the neoplastic foci of the oesophagus.
Metastatic tumours

The frequency of metastases, according to sex, age,

capsule histology, and type of growth, is reported in

Tables 1 and 2 (In Zampi’s thyroid cancer classification1



Table 1

Frequency of metastases development and type of growth, according to sex,

age, capsule presence or absence

Feature N total With metas-

tases, N

Extragland-

ular, N

Sex

Men p!0.01 108 97 11

Women 277 207 70

Age

!50 years of age p!0.01 230 198 32

R50 years of age 155 106 49

Type of growth

Infiltrating pO0.05 113 72 41

Espansive 54 43 11

Tumoral capsule

Present p!0.05 26 26 –

Incomplete 38 30 8

Absent 90 60 30
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insular type includes all follicular tumours with the

exception of the papillary variant of follicular carcinoma).

The destinations of early haematic metastases were: bone

(17), lungs (12), lungs in association with bone (3), lungs in

association with bones and liver (1), and the brain (1). The

destinations of all HM observed (at diagnosis and in follow-

up period) were: lungs (54), bone (20), lungs in association

with bone (7), lungs with bone and brain (1), lungs with

bone and liver (1), liver (1), lungs in association with the

brain (1).

Disease recurrence

Most cases of disease recurrence occurred within 12

months of surgery (161/240). 73.2% of the tumour

recurrence was observed in the 2 years following surgery.

In the subsequent 3 years up to the 5th year of follow-up, the

rate varied from 2.7 to 3.1% of the total recurrence

observed. Important to note is that over 18% of the disease

recurrence was verified after 5 years of follow-up. Also, 12

patients with papillary carcinoma recontracted the disease

15 years after surgery.

At a minimum follow-up period of 24 months from

surgery we observed that 86 patients did not have signs of

disease recurrence. Of these, 68.6% had LM and 1.2% HM
Table 2

Type of metastases present at diagnosis (A) and in the follow-up (B) related to h

Metastases Papillary Sclerosing Insular

A

Lymph nodes 227 25 4

Haematica 19 4 14

Total 246 29 18

B

Lymph nodes 199 23 3

Haematica 67 6 18

Total 266 29 21
at the time of surgery. Only three patients showed local

recurrence of the disease. In such individuals, extragland-

ular invasion associated with lymphatic metastatization was

present at the operation performed approximately 2 years

prior. In 109 patients LM was found. The disease had spread

to the lymph nodes at the initial operation in 91.7% of such

patients. Seventy-nine patients had haematic metastases: in

31 cases such lesions were already present at the time of

diagnosis.

Included in the results are deaths from the disease,

patients living with the disease and disease-free patients at a

minimum follow-up period of 24 months from surgery.

Specifically, the overall mortality rate for papillary

carcinoma was 15/315 patients (4.8%): in men 7/84, in

women 8/231, patients under 50 years of age 1/199 and

patients over 50 years of age 14/116. For this group the

following data resulted regarding the type of metastases: no

deaths with non-metastatic extraglandular tumour; only one

death among patients with LM (death of 65-year-old woman

after 155 months from surgery due to mediastinic

syndrome); deaths among patients with haematic metasta-

tization (at 8, 23, 26, 36, 54, 72, 72, 72, 74, 86, 108, 140, 216

and 252 months from surgery).

In the 70 carcinomas of the remaining histologic variants

(insular, sclerosing, Hürthle cell and anaplastic carci-

nomas), total mortality for the disease was 16 out of 70

cases (22.9%). In males it was 6/24, in females 10/46,

patients under 50 years of age 6/31 and patients over 50

years of age 10/39. The following was found as concerns

survival according to the stage of the disease: no deaths

involving non-metastatic extraglandular tumours in patients

with exclusively LM; 16 deaths among patients with

haematic metastatization of the disease (at 12, 14, 24, 24,

24, 28, 48, 48, 48, 72, 74, 108, 144, 144, 183 and 306

months from surgery).

A study of the histological variants, in relation to the

prognosis, shows how papillary and sclerosing carcinomas

present higher survival rates than the Hürthle cell and

insular types (Fig. 1, p!0.01). Another survival curve

(Kaplan–Meier method) shows the significant prognostic

difference between carcinomas with and without haematic

metastases, whether or not diagnosed at the time of surgery

or in the follow-up period (Fig. 2).
istology

Hürthle Anaplastic Total

5 1 262

5 – 42

10 1 304

3 – 228

9 1 101

12 1 329



Figure 1. Advanced thyroid cancers: actuarial survival related to histological variants (Kaplan–Meier).
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Discussion

The scarce biological aggression of thyroid cancer and

the several therapeutic approaches offer many cases of

recovery and very long survival periods, even at the most

advanced stages (UICC stages III and IV).4,5,11,12

Studying patients with metastatic intraglandular thyroid

carcinoma and with the cancer having spread outside the

thyroid led to considerations both of an anatomic-

pathological and clinical-prognostic nature.
Sex and age

There is evidence, and in our study too, that sex and age

of the patients influence prognosis:1,13,14 in males and in

‘over fifty’ patients advanced cancers are more frequent and

mortality higher. In older patients the ratio of locally

advanced tumours to metastatic tumours (1:2.2) is much

higher than in younger patients (1:6.2). This may signify, as
Figure 2. Advanced thyroid cancers: actuarial survival related to evid
other authors admit,1 that in older individuals the tumour is

locally more aggressive, although this may also be

attributable to later diagnosis.
Morphologic aspects and types of neoplastic growth

With regard to the morphologic aspects of the disease, it

has been noted that in intraglandular metastasized tumours

the tumoral capsula is absent or incomplete in the majority

of the cases and complete in few cases. In extraglandular

tumours the capsula is much more frequently totally absent.

A study of the histological variants, in relation to the

prognosis, shows how papillary and sclerosing carcinomas

present higher survival rates than the Hürthle cell and

insular types. This data is documented, although at times

comparison between different types of histopathologic

classifications is difficult.1,13,15

Significant differences are found between the type of

metastases and the histology of the tumour. In less
ence of haematic or lymph-nodes metastasis (Kaplan–Meier).



Table 3

Deaths and disease recurrences vs state of disease at time of surgery

State of tumour at operation Patients Deaths No recurrence (24-month

minimum follow-up period)

Disease recurrence or persist-

ence in any follow-up period

Only extraglandular tumour 75 6 26 23

Lymph-nodes metastases 262 11 59 175

Haematic metastases 42 12 1 40

Insufficient data 6 2

Total 385 31 86 222

p!0.001.

G. Freschi et al. / EJSO 32 (2006) 577–582 581
differentiated cancers (insular and Hürthle cell), haematic

metastatization is much more frequent than in papillary and

sclerosing carcinomas. Moreover, HM resulting in well-

differentiated cancers is not only more frequent, but also

occurs later.11

It is interesting to note that the ratio of patients with

exclusively LM to those with haematic repetitions, at the

time of diagnosis, is approximately 6:1. During the follow-

up period this ratio drops considerably to approximately 2:1,

due to a significant increase over time in the number of

distant metastases cases (Table 2, A and B).2

Moreover, in the papillary variant, the tendency to

develop HM in the follow-up period is greater for the

extraglandular forms as compared to the intraglandular

forms (13.4 vs 8.0%). Such difference, which is also

confirmed by other statistics,11,13,16 appears even more

evident (17.0%) in the cases of extraglandular growth

associated with the presence of lymph-node metastases. In

our experience as well, the growth of HM in the follow-up

period demonstrated the considerably unfavourable prog-

nostic criteria.11,13,17

Also the recurrence or persistence of the disease is

clearly higher in tumours that were metastatic at the time of

surgery with respect to the exclusively extraglandular

ones2,13 (Table 3).

Also about 1/5 of the patients in our studies presented

recurrence after 5 years from surgery. This data, together

with the observation of extremely late recurrence, suggests

that a long follow-up period is required for patients operated

for thyroid cancer, especially at the advanced stage.5,18

Type of treatment

Once again surgery has a prominent role in the treatment

of advanced tumours. Total or near-total thyroidectomy at

the first or second operation is the predominant choice and

was adopted in our cases as well.

There are no doubts over the primary importance of

surgery in directly contributing to diagnostic precision and

determining the local stages of the tumour.2,14,16

The cases of TC with invasion of local structures, such as

the larynx, trachea, or oesophagus, present particular

management difficulties. In situations with limited involve-

ment of the larynx or trachea, there is controversy over

whether a ‘shave excision’ that may leave microscopic
disease at the site or a complete resection that includes

removal of a portion of these structures is the better

approach.19

With regard to managing the lymph nodes, the general

view is that a preventive (prophylactic) lymphadenectomy

is not justified even for locally advanced tumours.1,2,20 A

lymphadenectomy is considered necessary only for the

exeresi of macroscopically positive lymph nodes at

surgery, as it is possible to later treat any residual

micro-metastases using other methods with excellent

results.1,2,20

Surgery is used for distant metastases depending on the

nature, site, infiltration and ability to concentrate radioactive

iodine. In the case of lung metastases, which has an

excellent response to radioactive iodine, surgery is used for

single or multiple lesions, without captation, located at a

single pulmonary lobe. In bone metastases, surgery is

increasingly used to cure or palliate as a result of the relative

resistance to treatment with 131I. Brain metastases generally

capture iodine; however, when possible, surgery is generally

opted for in order to reduce the severe neurological

symptoms.21,22

According to current medical literature metabolic beam

therapy, used on almost all our patients, is the most effective

post-surgical treatment for curing the primary tumoral foci,

local recurrences, and particularly lymphatic and haematic

metastasis.15,21,22 We found, as example, that 1/3 of patients

with early HM treated with radioactive iodine (at a

minimum follow-up period of 24 months) is now disease-

free.

External radiation therapy has a secondary role with

respect to metabolic RT and is used for the scarcely

captating tumours and those that are resistant to radioactive

iodine treatment at the usual doses.2,3,8,9

Supplemental chemotherapy is used infrequently and

with scarce results.3,9,10

Suppressive thyroid hormone therapy is attributed

much importance by all. The differentiated neoplastic

cells have the property of strongly depending on TSH

for functioning and growth. Hence the suppression of

this hormonal stimulus using levothyroxine, at doses

from 2.5 to 3.0 g/kg/die, is considered a valid anticancer

treatment and should always be used in patients with

thyroid carcinoma, especially at the advanced stages.23
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Conclusions

Factors who affect prognosis of advanced thyroid cancers

are the male sex, age of over 50 years at the time of

diagnosis, histologic type (insular) and haematic

metastatization.

Lymphatic metastasis does not appear to negatively

change the prognosis of this type of tumour, although it is

linked to a higher incidence of haematic metastasis in the

follow-up period.

Even when the tumour is at an advanced stage, all the

tumour forms present long survival possibilities.

Surgical treatment has a primary role in the treatment of

thyroid carcinoma and the associated treatments (metabolic

beam therapy, suppressive hormone therapy, and sub-

sequently RT and chemotherapy) presently used are able

to cure a high percentage of patients with the tumour at an

advanced stage and to assure most diseased patients very

long survival periods associated with a good lifestyles.
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