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Papillary and follicular thyroid carcinoma: the treatment
results of 357 patients at the National Kyushu Cancer
Centre of Japan
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Abstract
During the period from April 1974 to March 1993, 357 patients received surgical treatment for papillary
and follicular carcinoma of the thyroid gland at the Department of Head and Neck Surgery of National
Kyushu Cancer Centre, Japan. In this paper, we review the various clinico-pathological features of these
patients and analyse their influence on patient survival. While the majority of the patients' ages ranged
from the third through seventh decade, only the patients older than 40 years old died. In papillary
carcinomas, there was a statistically significant difference in the survival rate between younger (less than
45 years old) and older (45 years of age or older) patients. The rate of patients who died of thyroid cancer
also increased in the cases with extra-thyroidal tumour invasion, and metastasis to distant organs. A
multivariate analysis also showed that the age, extrathyroidal invasion and distant metastasis are
significant prognostic factors. However, sex, histology and lymph node metastasis were not prognostic
factors for survival.
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Introduction

Carcinoma of the thryoid gland is the most common
endocrine malignancy managed by head and neck
surgeons. The majority of thyroid tumours are well
differentiated-type tumours such as papillary and
follicular carcinoma and which account for approxi-
mately 80 per cent of all cases (Mazzaferri and
Young, 1981). In general, these well differentiated
thyroid carcinomas are of low grade malignancy with
a good prognosis and the factors that influence
prognosis have been described as the age at the
initial diagnosis, sex, extent of tumour, regional and
distant metastasis, histology and treatment (Crile
et al., 1985).

Although controversy still remains regarding the
treatment of thyroid cancer, the generally accepted
initial therapy is a surgical removal of the primary
lesion and the metastatic lymph nodes, followed by
post-operative radioactive iodine treatment or sup-
pressive doses of thyroid hormone (Ward, 1986;
Harley et al., 1988; McCaffrey et al., 1994).

The purpose of this report is to review our
experience of 357 thyroid cancer patients treated at
the National Kyushu Cancer Centre from April 1974
through March 1993. In this retrospective study, we

From the Department of Head and Neck Surgery*, Gastroenterological Surgeryt and Pathology^, National Kyushu Cancer Centre,
Notame 3-1-1, Minami-ku, Fukuoka 815 Japan.
Accepted for publication: 13 April 1996.

also evaluated the influence of clinical and patholo-
gical findings on the prognosis of patients.

Patients and methods
Study subjects

From April 1974 to March 1993, 357 patients (276
females, 81 males) received primary treatment for
thyroid carcinoma of the Department of Head and
Neck Surgery, National Kyushu Cancer Centre
Hospital, Fukuoka, Japan. The age of the patients
ranged from eight to 84 (mean age 52.3) years old.

The patients underwent a surgical removal of the

TABLE I
AGE AND SEX DISTRIBUTION OF THYROID CANCER PATIENTS

Age group
0-19

20-29
30-39
40-49
50-59
60-«9
70-79

80-
Total

Female
4

17
40
69
60
48
33
3

276

Male
3
4
8

15
18
21
12
0

81

Total
7

21
48
84
78
70
45
4

357

657
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TABLE II
PROGNOSIS OF PATIENTS ACCORDING TO SEX AND AGE

(a) Sex
male
female

(b) Age
<20

20-29
30-39
40-49
50-59
60-69
70-79
80«
Total

thyroid ca.

8
20

0
0
0
2
6

10
9
1

28

(%)
(9.9)
(7.2)

(2.4)
(7.7)

(14.5)
(20.0)
(20.0)
(7.8)

Death from

other diseases

6
8

0
1
1
0
5
3
4
0

14

Alive

67
248

7
20
47
82
68
56
33
4

315

Total
(%)

81 (100)
276 (100)

7
21
48
84 (100)
78 (100)
69 (100)
45 (100)
5 (100)

357 (100)

thyroid tumour either with, or without, a dissection
of the neck lymph nodes as described below. The
surgical procedures were classified as a total
thyroidectomy, subtotal thyroidectomy, lobectomy
or less and others. 'Lobectomy or less' included a
lobectomy and any surgical procedure less than an
excision of an entire lobe (Beenken et al., 1989).
Basically, ipsilateral paratracheal lymph node dis-
section was routinely performed with a subtotal
thyroidectomy. In cases with a total thyroidectomy, a
paratracheal dissection was performed bilaterally. In
patients who were diagnosed as positive for neck
lymph nodes before surgery, either a radical or
functional neck dissection was performed. The
extent of the tumour was recorded whether or not
an extrathyroidal tumour growth (in the trachea,
nerves, vessels or lymphoid tissue) was determined
histologically. All patients had been advised to take
suppressive doses of thyroid hormone after the
initial surgery. Post-operative iodine 131I therapy
was not performed routinely, with only 15 patients
being treated with iodine.

All histological specimens were diagnosed by the
same pathologist. Age, sex, histological type, tumour
extent as well as regional or distant metastasis were
evaluated as risk factors in relation to prognosis
retrospectively. The clinical follow-up ranged from
one to 20 years. The survival data are based on
cause-specific death, i.e. death from thyroid cancer.

Statistics
The survival curve was calculated by the Kaplan-

Meier life table method and the survival rate
between each group was compared using the
generalised Wilcoxon test. To examine the influence
on each variable on survival, simultaneously, the Cox
regression analysis (Cox, 1972) was used. The
difference was considered to be statistically signifi-
cant when the p value was less than 0.5.

Results
The majority of patients were in ages ranging from

the third through the seventh decades, but the peak
age of patients was in the fourth decade for females
and the sixth decade for males (Table I). The female
to male ratio was 3.4:1. Histologically, 270 (75.6 per
cent) patients had papillary carcinoma and 87 (24.4
per cent) had follicular carcinoma. Metastasis to the
regional neck lymph nodes was observed in 168
patients (47.1 per cent), and 11 patients (3.1 per
cent) had distant metastases (10 lung, one brain). Of
357 cases in our study population, 28 (7.8 per cent)
died of thyroid cancer and 14 (3.9 per cent) died
because of other causes (Table II).

A comparison of the number of patients who died
of disease according to sex, age group and clinico-
pathological findings are summarised in Tables II

TABLE III
PROGNOSIS OF PATIENTS ACCORDING TO TREATMENT AND NECK DISSECTION

(a) Surgery
total thyroidectomy
subtotal thyroidectomy
lobectomy or less
others

(b) Neck dissection
radical or functional

neck dissection
paratracheal

neck dissection
none

Total

Death from

thyroid ca.

6
4

16
4

16

14
0

30

(%)
(8.2)
(6.6)
(7.5)

(40.0)

(15.2)

(7.4)
(0)

(8.4)

other dis.

3
2
7
0

4

4
4

12

Alive

64
55

190
6

85

172
58

315

Total

(%)
73 (100)
61 (100)

213 (100)
10 (100)

105 (100)

190 (100)
62 (100)

357 (100)
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FIG. 1
Total survival curves of papillary (n = 270) and follicular

(n = 87) carcinoma of the thyroid gland.

and III. While the majority of patients were from the
third to seventh decade, only the patients in the age
group older than the fourth decade died of thyroid
cancer. Twenty (7.2 per cent) of 276 female patients
and eight (9.9 per cent) of 81 male patients died. The
average 10-year survival rates were 88.8 per cent for
females and 78 per cent for males, and there was no
statistically significant difference between them.
Histologically, the average 10-year survival rate
was 86.3 per cent for papillary carcinoma and 86.8
per cent for follicular carcinoma without any
significant difference between them (Figure 1).
Although no statistical difference was observed,
there was a tendency that the survival rate of female
patients was better in papillary carcinoma but worse
in follicular carcinoma (Figure 2).

The ratio of patients who died of thyroid cancer
increased in the older age group. When the patients

females (n = 204)

0 2 4 6 8 10 12 14 16 18 20

were divided into younger (less than 45 years old)
and older (45 years or older) age groups, the
younger age group showed a better survival curve.
In papillary carcinomas, a statistically significant
difference (p = 0.0055) in the survival curve between
the older and younger age group was detected
(Figure 3a).

Three hundred and forty-seven (97.2 per cent)
patients received either a total-, subtotal thyroidect-
omy or lobectomy as summarised in Table III. The
ratio of those dying from thyroid cancer was almost
equal between each surgery group. Four of 10
patients, whose treatment was classified as 'others'
in Table Ilia, died mainly because of inoperability
due to tumour extension to either the skin or lung. In
105 patients who received a radical or functional
neck dissection, 16 (15.2 per cent) died of their
disease. In 190 patients who received a paratracheal
lymph node dissection alone, 14 (7.4 per cent) died
(Table Illb).

There was also a tendency for the ratio of patients
who died of thyroid cancer to increase in cases with
extrathyroidal invasion and metastasis to either the
lymph nodes or distant organs. Extrathyroidal
tumour invasion was found in 145 cases (40.6 per
cent). Metastasis to the regional lymph nodes was
found in 168 cases (47.1 per cent). Distant metastasis
was found in 11 patients, and five of 11 died (Table
IV). The correlation of lymph node metastasis and
tumour extent is analysed in Table V. There was a
tendency that the neck lymph node positive cases
increased in the cases with advanced tumour exten-
sion, but no statistical difference was seen between

< 45 (n = 95)

0 2 4 8 10 12 14 16 18 20

Survival (years)

< 45 (n = 24)

1.0

0.8

t 0.6 1

1 0.4 H

0.2

males (n = 15)

females (n = 72}

(b) follicular carcinoma (n = 87)

0 2 4 6 8 10 12 14 16 18 20

Survival (years)

FIG. 2
Survival curves of female (n = 276) and male (n = 81) thyroid

cancer patients according to histological type.

0.8-

£ 0.6

0.2H

45 s In = 63)

(b) follicular carcinoma (n = 87)
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Survival (years)

FIG. 3
Survival curves of thyroid cancer patients younger than 45
years (n = 119) and 45 years of age or older (n = 238)

according to histological type.
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TABLE IV
PROGNOSIS OF PATIENTS ACCORDING TO HISTOLOGY, TUMOUR EXTENT, LYMPH NODE AND DISTANT METASTASIS

(a) Histology
papillary c.
follicular c.

(b) Extrathyroidal invasion
(")
(+)

(c) Lymphnode metastasis
(")
(+)

(d) Distant metastasis
( - )
(+)
Total

Death from

thyroid ca.
(%)

22 (8.1)
6 (6.9)

8 (3.8)
20 (14.0)

10 (5.3)
18 (10.7)

23 (6.6)
5 (45.4)

28 (7.8)

other dis.

11
3

7
7

6
8

13
1

14

Alive

237
78

197
118

173
142

310
5

315

Total

(%)
270 (100)
87 (100)

212 (100)
145 (100)

189 (100)
168 (100)

346 (100)
11 (100)

357 (100)

each group. During the post-operative follow-up,
recurrence occurred in 60 patients. As summarised
in Table VI, thyroid cancer recurrence was pre-
dominant in patients with either extrathyroidal
invasion or lymph node metastasis.

The survival curves were also determined by
categorizing the study population according to
tumour extent or lymph node metastasis. In papillary
carcinomas, the survival curve was worse (p<0.0001)
in cases showing extrathyroidal invasion as com-
pared to cases with no invasion (Figure 4a). In
contrast, there was no statistical difference in the
survival curve between each case in follicular
carcinomas (Figure 4b). The cases without lymph
node metastasis showed a better survival curve as
compared to cases with lymph node metastasis in
papillary and follicular carcinomas, but there was no
statistical difference.

To determine which of the covariates had the
prognostic significance with regard to survival time,
we also applied a multivariate analysis (Table VII).
As a result, age group (45 years of age or older),
extrathyroidal invasion and distant metastasis
proved to be independent risk factors in all the
thyroid cancer patients.

Discussion
There have been numerous reports concerning the

diagnosis, treatment and prognosis of thyroid carci-
noma. Age and sex are clinically important prog-
nostic factors in thyroid cancer patients (Bohr et al.,
1979; Carcangiu et al., 1985; Schroder et al., 1985).
Contrary to some reports, sex was not a significant
prognostic factor, although there was a slight

TABLE V
COMPARATIVE ANALYSIS OF THE TUMOUR EXTENT AND LYMPH

NODES METASTASIS

N(- )
N(+)
Total

(")
129
83

189

Extrathyroidal invasion

(+)
60
85

168

Total
212
145
357

tendency toward a poorer prognosis in men (Segal
et al., 1994). Cady et al. (1979) reported a highly
significant difference in the rates of recurrence and
death between men over 40 years old and women
over 50 years old with follicular or mixed histological
findings (higher risk group) when compared with the
rest of the study population. Such prognostic
significance of age was also unanimously supported
in the other studies reviewed.

Bacourt et al. (1986) found that age of less than 40
at the initial presentation to be a prognostic factor
significantly associated with longer survival. By
studying 135 well-differentiated thyroid carcinoma
patients, Beenken et al. (1989) also found that no
patients died of cancer if they were younger than 40
years of age at the time of initial surgery. In our

no invasion (n = 1451

extrathyroidal
invasion (n = 125)

a) papillary carcinoma (n = 270)

0 2 4 6 8 10 12 14 16 18 20

extrarthyroidal
invasion (n = 201

(b) follicular carcinoma In = 87)

0 2 4 6 8 10 12 14 16 18 20

FIG. 4
Survival curves of thyroid cancer patients with (n = 145) or
without (n = 212) extrathyroidal tumour invasion according to

histological type.
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TABLE VI
RECURRENCE ACCORDING TO TUMOUR EXTENT ( A ) AND LYMPH

NODE METASTASIS ( B )

Recurrence
Total

Recurrence
Total

24
212

20
189

(a) ]

%

(11.3)
(100)

(b)

%
(10.6)

(100)

Extrathyroidal invasion

+
%

36 (24.8)
145 (100)

Total
%

60 (16.8)
357 (100)

Lymphnode metastasis

+
%

40 (23.8)
168 (100)

Total
%

60 (16.8)
357 (100)

observation of 357 thyroid carcinomas, 76 patients
(20 per cent) were younger than 40 years of age at
the time of initial surgery, but none died of their
disease. In this study, we compared the survival
between the age group of those younger and older
than 45 years by referring to the UICC TNM
classification (Hermanek and Sobin, 1987) in which
the age of 45 is adopted for stage grouping of the
papillary and follicular thyroid carcinoma. Indeed,
there was a statistically significant difference in the
survival curve between the younger and older age
group in papillary carcinomas (Figure 3a). In
follicular carcinomas, a younger age group tended
to show a better prognosis although there was no
significant difference.

The prognostic significance of the regional lymph
nodes, or distant organ metastasis in thyroid
carcinoma remained controversial. Using a life
table analysis, Samaan et al. (1983) also recognised
that 61 per cent of those presenting with distant
metastasis died of their disease. In contrast, Akslen
(1993) reported that only the factors such as age, sex,
tumour extent, but not lymph node nor distant
metastasis, were significantly associated with survi-
val. Beenken et al. (1989) also reported that lymph
node involvement is not associated with death from
thyroid carcinoma. He emphasised the importance of
a direct spread of cancer to the extrathyroidal
organs. By analysing 262 patients treated for invasive
thyroid carcinoma to such areas as the trachea or
laryngeal nerve, McCaffrey (1994) reported the
overall 10 years survival to be 63 per cent. In our
study, extrathyroidal invasion was found in 145 cases
and the 10-year survival was 77.9 per cent. A
statistical difference in the survival curve observed
in papillary carcinomas (Figure 4a) also confirmed
the prognostic significance of this factor.

The surgical procedures for thyroid lesions varied
from less than a lobectomy to a total thyroidectomy.

A lobectomy was performed most often, particularly
in the first decade. A total thyroidectomy was
predominantly applied to patients with distant
metastasis so as to optimise the effect of iodine 131I
therapy. However, controversy still exists regarding
the extent of surgery against thyroid carcinomas
(Samaan et al, 1983; Tubiana et al, 1985; Bacourt
et al, 1986; Simpson et al, 1987; Beenken et al,
1989). Many surgeons insist that total thyroidectomy
is the only reliable method for removing all tumour
cells in thyroid carcinoma. Although the only
argument against a total thyroidectomy was its high
morbidity such as hypoparathyroidism or permanent
recurrent nerve paralysis, many authors reported the
morbidity to be less than three per cent (Bacourt et
al, 1986; Beenken et al, 1989). Samaan et al. (1983)
described that a total thyroidectomy resulted in a
low recurrence rate and a longer disease-free
survival. At present, total thyroidectomy plus131l
therapy seems to provide a low recurrence rate and
better survival (Beenken et al, 1989). In our
experience, a total thyroidectomy was performed in
only 73 (20.5 per cent) of 357 cases and the rate of
death was almost equal in the cases of total, subtotal
and lobectomy or less. We are therefore now
beginning to perform a total thyroidectomy more
frequently in thyroid carcinoma cases.

Acknowledgement
This work was supported in part by a Grant-in-Aid

for a comprehensive 10-year strategy for cancer
control from the Ministry of Health and Welfare of
Japan, and by a Grant-in-Aid for scientific research
from the Fukuoka Cancer Society. We thank B.
Quinn for helpful comments on the manuscript.

References
Akslen, L. A. (1993) Prognostic importance of histologic

grading in papillary thyroid carcinoma. Cancer 72:
2680-2685.

Bacourt, F., Asselain, B., Savoie, J. C , D'Hubert, E., Massom,
J. P., Doucet, G., Leger, A., Gamier, H. (1986) Multi-
factorial study of prognostic factors in differentiated thyroid
carcinoma and re-evaluation of the importance of age.
British Journal of Surgery 73: 274-277.

Beenken, S., Guillamondegui, O., Shallenberger, R., Knapp,
C, Ratter, D., Goepfert, H. (1989) Prognostic factors in
patients dying of well-differentiated thyroid cancer.
Archives of Otolaryngology, Head and Neck Surgery 115:
326-330.

Bohr, D. P., Green, S. B., Dor, P., Williams, E. D., Colon, J.,
van Jailhouse, H. A., Mayer, M., Sylvester, R. J., van
Glabekke, M. (1979) A prognostic index for thyroid
carcinoma: A study of the EORTC Thyroid Cancer Co-
operative Group. European Journal of Cancer 15:
1033-1041.

MULTIVARIATE COX REGRESSION

Variable

Age
Extrathyroidal invasion
Distant metastatasis

TABLE VII
ANALYSIS OF RISK FACTORS

Regression coefficient Standard error
-3.1083

1.4725
2.2832

1.0622
0.4298
0.5033

AMONG 357 THYROID

/?-value
0.0000
0.0002
0.0003

CANCER PATIENTS

Relative risk
0.0447
4.3603
9.8080

95% CI
0.0056-0.3583
1.8778-10.124
3.6573-26.303

https://doi.org/10.1017/S002221510013453X Published online by Cambridge University Press

https://doi.org/10.1017/S002221510013453X


662 K. YASUMOTO, C. MIYAGI, T. NAKASHIMA, H. BABA, Y. KATSUTA

Cady, B., Wool, M. S., Salzman, F. A., Weber, J. (1979) Risk
factor analysis in differentiated thyroid cancer. Cancer 43:
810-820.

Carcangiu, M. L., Zampi, G., Pupi, A., Castagnoli, A., Rosai,
J. (1985) Papillary carcinoma of the thyroid: A clinico-
pathologic study of 241 cases treated at the University of
Florence, Italy. Cancer 55: 805-828.

Cox, D. R. (1972) Regression models and life table. Journal of
Royal Statistical Society Series B 34: 187-220.

Crile, G., Pontius, K. I., Hawk, W. A. (1985) Factors
influencing the survival of patients with follicular carcinoma
of the thyroid gland. Surgery, Gynecology and Obstetrics
160: 409-413.

Harley, E. H., Daly, E. G., Hodge, J. W. (1988) Thyroglobulin
assays in the post-operative management of differentiated
thyroid cancer. Archives of Otolarynology, Head and Neck
Surgery 114: 333-335.

Hermanek, P., Sobin, L. H. (1987) TNM Classification of
Malignant tumours. In International Union Against Cancer.
4th Edition. (Hermanek, P., Sobin, L. H., eds.), Springer
Verlag, Berlin, pp 33-35.

Mazzaferri, E. L., Young, R. L. (1981) Papillary thyroid
carcinoma: A 10 year follow-up report of the impact of
therapy in 576 patients. American Journal of Medicine 70:
511-518.

McCaffrey, T. V., Bergstrain, E. J., Hay, I. D. (1994) Locally
invasive papillary thyroid carcinoma: 1940-1990. Head and
Neck 16: 165-172.

Samaan, N. A., Maheshwari, Y. K., Nador, S., Hill, C. S.,
Schultz, J. P. N., Haynie, T. P., Hickey, R. C, Clark, R. L.,
Goepfert, H., Ibanez, M. L., Litton, C. E. (1983) Impact of
therapy for differentiated carcinoma of the thyroid. An
analysis of 706 cases. Journal of Clinical Endocrinology and
Metabolism 56: 1131-1138.

Schroder, S., Bocker, W., Dralle, H., Kortmann, K., Stern, C.
(1985) The encapsulated papillary carcinoma of the thyroid.
Cancer 54: 90-93.

Segal, K., Arad, A., Lubin, E., Shpitzer, T., Hadar, T.,
Feinmesser, R. (1994) Follicular carcinoma of the thyroid.
Head and Neck 16: 533-538.

Simpson, W. J., McKinney, S. E., Carruthers, J. S., Gospodar-
owicz, M. K., Sutchiffe, S. B., Panzarella, T. (1987) Papillary
and follicular thyroid cancer - prognostic factors in 1578
patients. American Journal of Medicine 83: 479-488.

Tubiana, M., Schlumberger, M., Rougier, P., Laplanche, A.,
Benhamon, E., Gardet, P., Caillon, B., Travagli, J. P.,
Parmentier, C. (1985) Long-term results and prognostic
factors in patients with differentiated thyroid carcinoma.
Cancer 55: 794-804, 1985.

Ward, P. H. (1986) The surgical treatment of thyroid cancer.
Archives of Otolaryngology, Head and Neck Surgery 112:
1204-1206.

Address for correspondence:
Tadashi Nakashima, M.D.,
Department of Head and Neck Surgery,
National Kyushu Cancer Centre,
Notame 3-1-1,
Minami-ku,
Fukuoka 815,
Japan.

Fax: (092) 551-4585.

https://doi.org/10.1017/S002221510013453X Published online by Cambridge University Press

https://doi.org/10.1017/S002221510013453X

