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ABSTRACT

Survival and prognostic factors were studied in 2479 clinically pre
senting thyroid cancers (TC) reported from the entire Norwegian popu
lation from 1970 to 1985. Complete follow-up was obtained (median, 48
months), with information on causes of death. At the end of the obser
vation period, 498 patients were reported to have died of TC, representing
69.7% of all deaths. Among 216 patients dying of other main causes, TC
was considered to be a contributing cause of death in 80 cases (11.2%).
Multivariate regression analysis of TC deaths showed no significant
difference according to sex in any of the histolÃ³gica!types. Age had a
strong impact on survival, and for papillary carcinomas this effect was
apparent after the age of 55 years. Marked differences were observed
between various histolÃ³gica!types, even between papillary and follicular
carcinomas when interactions were included. Furthermore, tumor stage
was a strong predictor of TC deaths, and a reduced survival was also
found in patients with lymph node mÃ©tastases.In conclusion, the impor
tance of age, histolÃ³gica! type, and tumor stage as major prognostic
factors has been documented in this population-based study from Norway.

INTRODUCTION

The prognosis of thyroid cancer has been described in several
clinical series using multivariate survival analysis (1-8). How
ever, controversies concerning the prognostic importance of
sex, age, and lymph node mÃ©tastasesstill remain. A methodo
logical problem has been the different criteria for patient selec
tion and the small number of cases included in hospital mate
rials. Because the incidence of clinically presenting thyroid
cancer is rather low, patient records have often been collected
over a large time span, with changing modes of therapy. This
also introduces the confounding effect of differences in histo
lÃ³gica!judgment of thyroid tumors and in postoperative stag
ing. Few data from unselected series are available (9, 10). In
the present study, all cases reported in Norway during a relative
short time have been subjected to an analysis of survival and
prognostic factors. Complete follow-up of all patients and in
formation regarding causes of death have been available,
thereby allowing for the analysis of thyroid cancer-specific
mortality. This is considered to be especially important in the
evaluation of differentiated carcinomas.

We previously presented some of these findings (10). In this
extended study, the major prognostic factors have been further
examined, with special emphasis on causes of death.

MATERIALS AND METHODS

General. Since 1953 the Cancer Registry has received different types
of information concerning almost all cancer patients in Norway, based

Received 7/16/90: accepted 11/30/90.
The costs of publication of this article were defrayed in part by the payment

of page charges. This article must therefore be hereby marked advertisement in
accordance with 18 U.S.C. Section 1734 solely to indicate this fact.

' This study was supported by grants from the Norwegian Cancer Society.
2To whom requests for reprints should be addressed, at the Department of

Pathology, The Cade Institute. Haukeland Hospital, N-5021 Bergen. Norway.
3T. H. is a fellow of the Norwegian Cancer Society.

on clinical records, pathology reports (histology, cytology, autopsy),
and death certificates. This multiple reporting practice provides an
accurate and complete set of data for each patient (11). The following
variables were included in the present study: sex; age at the time of
diagnosis; histological type according to the World Health Organiza
tion classification (12) and based on a review of the original reports
(poorly differentiated and unclassified carcinomas were grouped sepa
rately); tumor stage based on clinical and pathology reports, according
to a general staging system used by the Cancer Registry (Stage 1,
localized intrathyroidal tumors; Stage 2A, tumors with regional lymph
node mÃ©tastaseswith or without coexisting extrathyroidal extension of
the primary tumor; Stage 2B, extrathyroidal growth only; Stage 3,
distant mÃ©tastases);and surgical treatment based on a general classifi
cation (categories: no surgical treatment or surgical exploration only,
surgical biopsy, partial resection of tumor and/or lymph node deposits,
radical surgery with or without regional lymph node dissection, un
known). Discrimination between lobectomy and total thyroidectomy
was not possible due to limited data. Although radioiodine and radio
therapy are important treatment modalities, sufficient data were not
available for analysis in the present study.

Patients. This material was previously described in detail (13).
Briefly, during the period 1970-1985 a total of 1977 females and 648
males were reported to have a diagnosis of thyroid cancer (mean age,
55 years), and 98.0% of these cases were microscopically verified. In
48 patients the diagnosis was based on clinical methods alone. Cases
found coincidentally during autopsy (n =141; 5.4%) or by death certif
icate only (n = 5; 0.2%) were filed separately and excluded in the
survival analyses.

Follow-up. The patients with clinically presenting tumors (n = 2479;
94.4%) were observed from the time of diagnosis until January 1,1986,
with a maximum follow-up of 16 years. The median duration of

observation was only 48 months, because of the increased incidence of
thyroid cancer observed throughout the period (13). Information con
cerning time of death and causes of death, grouped according to the
International Classification of Diseases (Ed. 8th), was supplied by the
Central Bureau of Statistics, which receives all death certificates and
autopsy reports in Norway. The death certificates and autopsy records
have not been reviewed, but the number of errors are known to be low
for malignant tumors, and most of them are corrected by the Central
Bureau (14). Main and contributing causes of death were filed sepa
rately, Â¡naddition to immediate causes. Broad cause-of-death categories
were used as end points in the survival analyses.

Statistics. Analyses were performed by different programs in the
statistical package BMDP (15). All significance probabilities refer to
two-sided tests. Trends in proportions were tested by the significance
of the coefficient of the linear regression line. Survival analysis (life
table method) was done by BMDP-1L using the Mantel-Cox test for
differences and with plots for the cumulative proportion surviving.
Five-year survival and other descriptive measures are given in the tables.
When special causes of death are considered, the partial survival is
given. In the general case, this "survival" cannot be given any real-life

interpretation, but it illustrates the strength of the cause of death. In
the case of independent causes, it can be interpreted as the survival if
other causes of death are eliminated. The influence of covariates on
survival were analyzed by a proportional hazards model (16) with
BMDP-2L. The significance of separate variables was tested by log-
likelihood ratio tests. For some variables, this was done in models with
only main effects included. When interactions were studied, only a

1234

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/51/4/1234/2446419/cr0510041234.pdf by guest on 19 M

ay 2023



PROGNOSTIC FACTORS IN THYROID CANCER

Table 1 Main cause of death in 714 cases among 2479 patients with clinically
presenting TC, compared to 146 cases coincidentally found at autopsy or hy death

certificate in the period 1970-19X5 (grouped according to International
Classification of Diseases, Ed. 8)

Table 2 .\fain cause of death in 714 patients dying of clinically presenting
thyroid cancer, specified for sp.v.age at diagnosis, histolÃ³gica!type, stage, and

surgery

ClinicalTCGroup

ofdiseasesThvroid

cancerOther
cancersCardiovascularRespiratoryGastrointestinalEndocrinologicalAccidents/suicideOther

diseasesTotal
no. of deathsn4988394127848714%69.711.613.21.71.01.10.61.1100.0Autopsy

TCÂ°n10406945279146%6.827.447.32.73.41.44.86.2100.0

Â°Five cases identified by death certificate are included in this group.

limited number of terms were used because of the sparseness of data.
Estimated regression coefficients are given, and these coefficients are
the logarithms of the ratio between the forces of mortality in a given
category and the reference category. This can be considered as a measure
of relative risk. When significance of separate coefficients or difference
between coefficients were studied, the asymptotic normality of the
estimates was used.

RESULTS

General Description

Of the 2479 cases of clinically recorded TC,4 714 were
reported to have died during the follow-up period (28.8%), 490
females (26.0%) and 224 males (37.9%). In 206 of these cases
(28.9%) an autopsy was performed. There were no differences
between those who were or were not autopsied with respect to
sex, age, histological type, and tumor stage.

Causes of Death

Of the 714 deaths among patients with clinical TC. TC was
the main cause of death for 498 (69.7%). representing 20.1%
of the entire series. About 25% died of other cancers and
cardiovascular diseases. In addition, 7 of the cases coinciden
tally found during autopsy and 3 of the 5 death certificate cases
were reported to have died of TC (Table 1).

Table 2 shows the main causes of death according to different
variables. These figures must be related to the sex and age
distribution in our series and to the duration of follow-up.
When all deaths are considered, TC was the main cause in
about 71% of the females, compared to 67% among males. The
proportion of TC deaths increased with age (P = 0.005 for
trend). Five of 9 cases younger than 35 years were reported to
have died of TC; 1 of these was a follicular carcinoma, 2 were
medullary carcinomas, and 2 were poorly differentiated carci
nomas. Among papillary carcinomas, about 55% of the deaths
were due to TC, while almost 20% were caused by other cancers.
No persons with papillary carcinomas younger than 35 years
died of or with TC. The proportion of TC deaths increased
gradually with metastatic spread (P = 0.000 for trend; Stage
2A and 2B were collapsed). Of deaths among patients radically-

treated by surgery, 67% were due to TC. Thyroid cancer was
recorded as a contributing cause of death in 80 patients (11.2%).

Main cause of dealh(%)VariablesSexMalesFemalesAge

(yr)0-3435-5455-7475+HistologyPupillaryFol

lieularMedullaryAnaplasticPoorly

differentiatedUnclassifiedStage12A2B3SurgeryNoneSurgical

biopsyPartialRadicalI'nknownNo.

of
deaths"TC224490952369284253125365011161207183622368812930370866.571.255.665.465.976.154.960.091.794.082.083.

645.969.982.384.365.982.983.366.862.5Oilier

Cardiovascular
cancers diseasesOthers15.69.844.421.214.45.318.611.22.86.05.46.615.910.94.811.013.610.113.310.512.513.812.90.07.714.612.719.420.02.80.09.08.224.215.89.73.813.65.43.316.212.54.06.10.05.85.16.07.18.82.80.03.61.614.03.33.20.86.81.60.06.512.5P"0.100.0270.0000.0000.024

4The abbreviations used are: TC. thyroid cancer; AD. all deaths: PAP. papil

lary carcinoma; FOL, follicular carcinoma; MED. medullary carcinoma; ANA.
anaplastic carcinoma: UC. unclassified carcinoma: PDC. poorly differentiated
carcinoma.

" In some of the groups, patients with lack of information have been excluded.
* Pearsons \2 test.

Survival Analysis (Life Table)

Table 3 and Fig. 1 show the results from univariate survival
analysis with different end points. Partial 5-year survival when
only deaths due to TC were considered was significantly higher
in females than males, and marked age and stage differences
were present. Patients aged 75 years or above had a partial 5-
year survival of 34.1%, and 20.3% of Stage 3 cases survived for
5 years or more. Differences between various histological types
were also marked. In the group of anaplastic carcinomas, a 5-
year survival of 8.2% was found. Clear differences were present
between various categories of surgical intervention, with a par
tial 5-year survival of about 89% for those who were radically-

treated when all histological types were combined. Differences
in survival figures between patients with TC as the main and
main or contributing cause of death were small (results not
shown).

Survival Analysis (Multivariate)

From the life table analysis, marked contrasts in survival
were observed between the various histological types. Because
there were also great differences in sizes between the histolog
ical groups, separate multivariate analyses were initially per
formed (Tables 4 and 5). In addition, a simultaneous analysis
including histolÃ³gica! type as one of the variables was done
(Table 6). Interaction terms were included in the separate
analyses (age-stage) and in the final simultaneous model (age-
histology, age-stage, histology-stage).

Sex. In the analysis of AD, there was a significant better
survival among females with papillary carcinomas compared to
males (P = 0.046), but this difference disappeared when only
TC deaths were considered (P = 0.31). Among all other histo-
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PROGNOSTIC FACTORS IN THYROID CANCER

Table 3 Univariate survival analysis (life table method) with different end points,
specified for sex, age, histological type, stage, and surgery (N = 2479)

VariablesSexMalesFemalesAge

(yr)0-3435-5455-7475+HistologyPapillaryFollicularMedullary'AnaplasticPoorly

differentiatedUnclassifiedStage12A2B3SurgeryNoneSurgical

biopsy-PartialRadicalUnknownNo.

of
patients"59118884647069343751528459955313478140563110627791161351879165-year

survival(%)TCM*74.981.999.096.274.934.192.683.167.98.224.422.893.382.551.320.38.223.725.188.662.2AD66.176.598.294.567.023.086.976.067.17.618.217.387.975.547.015.13.317.217.184.747.2/*0.00020.00000.00000.00000.0000

" All cases diagnosed at time of death have been excluded in these analyses (n
= 146). In some of the groups, patients with lack of information have also been
excluded.

* TCM, thyroid cancer as main cause of death. Partial survival (see "Materials
and Methods").

c P value from life table analysis of survival, with deaths due to thyroid cancer
as end point, using the Mantel-Cox test for differences between the groups.

logical groups, no sex difference was found by multivariate AD
or TC analysis. This was confirmed in the simultaneous model.

Age. There was a marked effect of increasing age in all
histological groups, except anaplastic carcinomas (TC analysis:
P = 0.63), although a tendency was present even in that group.
For papillary carcinomas, there was no marked difference be
tween the AD and TC analysis, whereas the age effect tended
to decrease among the follicular tumors when only TC deaths
were considered. There were only small differences within the
remaining histological types.

The influence of age was further analyzed separately for
papillary and follicular carcinomas, using 10-year age groups
(Fig. 2). For the papillary subtype, patients older than 55 years
had a definite poorer prognosis than younger patients (P <
0.005). No deaths due to TC occurred among patients younger
than 35 years. For follicular carcinomas, a gradually reduced
survival was observed with increased age at the time of diagnosis
(Fig. 2). When papillary and follicular carcinomas were ana
lyzed together, a linear interaction term between age and his
tology was significant (P = 0.016), showing the different age
dependency of survival in the two histological groups.

Stage. There was a significantly reduced survival in Stage 3
cases of all histological types, and this effect was somewhat
strengthened among papillary and follicular carcinomas when
TC deaths were considered only. Among papillary carcinomas,
Stage 2A showed a small but significantly increased mortality
in the AD analysis. This effect was increased when only TC
deaths were considered, with no clear difference between Stage
2A and 2B. Among the follicular tumors, both Stage 2A and
2B indicated an increased mortality, which was most pro-

YEARS AFTER DIAGNOSIS YEARS AFTER DIAGNOSIS

Ã•
1Â» UC 1711

Â»ocimi

S 10 IS
YEARS AFTER DIAGNOSIS

S 10 IS

YEARS AFTER DIAGNOSIS

NO SURGERY mi

Ã 10 15
YEARS AFTER DIAGNOSIS

Fig. 1. Univariate survival analysis of thyroid cancer deaths (life table method)
according to sex, age, histology, stage, and surgery, using the Mantel-Cox test of
differences between groups. Numbers in parentheses, numbers of patients. S, stage.

nounced for Stage 2B in both analyses. Stage 2A was associated
clearly with reduced survival among anaplastic and poorly
differentiated/unclassified carcinomas, and in the latter group
Stage 2B also showed a marked effect (Table 5).

Histology. The influence of histological type on prognosis
was studied in simultaneous regression models. Survival differ
ences were found to be associated with histological type, but
the difference was clearly dependent on age (Table 6; Fig. 3). A
borderline difference between papillary and follicular carcino
mas was present when interaction terms were included.

Interactions. The age-stage interaction was found to be sig
nificant among papillary as well as poorly differentiated and
unclassified carcinomas. In these groups, the age effect was
somewhat decreased in cases with metastatic spread, as com
pared to more localized tumors (Tables 4 and 5). The simulta
neous analysis of sex, age, histology, and tumor stage with
interaction terms showed two interactions to be highly signifi
can! (age-histology, P = 0.0005; age-stage, P = 0.0000), while
histology-stage was of borderline significance (P = 0.062; Table

6).
Fig. 3 shows the combined effects of age-histology, age-stage,

and histology-stage when interactions have been adjusted for.

The contrasts in survival between various histological groups
were smaller among the elderly, and the age effect was found
to be most marked for papillary carcinoma. Furthermore, the
effect of increasing age upon survival was strongest in Stage 1
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PROGNOSTIC FACTORS IN THYROID CANCER

Table 4 Multivariate survival analysis with regression coefficients from
simultaneous analysis of sex, age, and stage in each histolÃ³gica!group, using all

deaths as end point and with interaction terms included (reference category is
0.00)

Table 6 Multivariate survival analysis with regression coefficients from the
simultaneous analysis of sex, age, histolÃ³gica!type, and stage, using deaths from

thyroid cancer as end point and with interaction terms included in the final model
(reference category is 0.00)

HistolÃ³gica!groupsVariablesSexMalesFemalesAge

(yr)0-34
(Al)35-54
(A2)55-74
(A3)75+

(A4)StageKS1)2A

(S2A)2B
(S2B)3

(S3)Age

xstageA3
xS2AA3
xS2BA3XS3A4

xS2AA4
xS2BA4XS3P

values*SexAge'Stage'Age

X stagePAP0.00-0.29"0.001.14"3.28"5.18"0.000.74"0.77Â°2.30Â°-0.77Â°-1.14-1.23Â°0.0460.0000.0000.008FOL0.00-0.150.001.682.82"4.59"0.000.68"1.40Â°2.11"-1.22Â°-0.91-0.90Â°0.500.0000.0000.10MED0.00-0.590.00-1.481.270.360.00-0.823.21Â°1.28-1.200.130.0000.0000.32ANA0.000.150.000.641.340.001.56"0.422.74"-1.610.72-1.190.680.560.0000.18PDC/UC0.00-0.150.001.193.11Â°4.57Â°0.001.712.07Â°3.03Â°-1.18-1.17-1.51-1.89-2.94Â°-2.79Â°0.370.0000.0000.005
Â°Ratio of regression coefficients/SE > 1.96 (P < 0.05).
* Log-likelihood ratio test of significance.
' Tested within models without interaction terms.

Table 5 Multivariate survival analysis with regression coefficients from
simultaneous analysis of sex, age, and stage in each histological group, using
deaths from thyroid cancer as end point and with interaction terms included

(reference category is 0.00)

HistologicalgroupsVariablesSexMalesFemalesAge0-34

(Al)35-54
(A2)55-74
(A3)75+

(A4)Stage1

(SI)2A
(S2A)2B
(S2B)3

(S3)Age

xstageA3
xS2AA3
xS2BA3xS3A4

xS2AA4
XS2BA4XS3P

values*SexAge'Stage'Age

X stagePAP0.00-0.190.002.03Â°4.78Â°0.001.66"1.96Â°3.45"-1.50Â°-2.24Â°-1.92-0.310.0000.0000.001FOL0.00-0.040.000.812.09Â°3.31Â°0.001.40Â°2.10Â°2.78Â°-0.68-0.69-0.220.900.0000.0000.81MED0.00-0.480.00-2.371.28-0.340.00-1.023.97"1.38-2.110.240.0000.0000.17ANA0.000.500.000.641.620.001.80Â°0.442.88Â°-1.970.80-1.380.220.630.0000.10PDC/UC0.50-0.100.001.042.79Â°4.79Â°0.002.23Â°2.63Â°3.51Â°-1.28-1.18-1.42-2.69"-3.47Â°-3.23"0.610.0000.0000.002

SimultaneousanalysesVariablesSexMalesFemalesAge0-34

(Al)35-54
(A2)55-74
(A3)75+

(A4)HistologyPAP

(HI)FOL
(H2)MED(H3)ANA

(H4)PDC/UC
(H5)StageMSI)2A

(S2A)2B
(S2B)3

(S3)Age

xhistologyA3XH2A3

xH3A3
xH4A3
xH5A4x

H2A4
XH3A4x

H4A4x
H5Age

xstageA3
XS2AA3
XS2BA3x

S3A4
xS2AA4
XS2BA4XS3Histology

xstageH2xS3H3

xS3H4xS3H5XS3Estimates

in model
with main

effects0.00-0.030.001.46'2.95'3.68C0.000.230.95'2.25'LSI'0.001.07'1.12e2.34'Estimates

in model
with

interactions0.00-0.050.001.22'4.17'6.5(f0.001.32'2.21'4.50'3.53'0.002.05'2.38'4.22'-1.07-0.81-1.82'-1.32'-1.51'-1.81'-2.81'-1.97'-0.78-0.87-1.18'-1.90'-2.56'-2.50'-0.19-0.73-0.65-0.71'f0.76*0.0000*0.0000*0.0000*0.00050.00000.062

" Ratio of regression coefficients/SE > 1.96 (P < 0.05).
* Log-likelihood ratio test of significance.
' Tested within models without interaction terms.

Â°Log-likelihood ratio test of significance (model with interaction terms).
* Tested within models without interaction terms.
' Ratio of regression coefficients/SE > 1.96 (P < 0.05).

cases. Among the oldest patients, there was apparently no clear
difference among Stage 1, Stage 2A, and Stage 2B.

Surgical Treatment. Surgical intervention (radical surgery
versus other treatments) was tested in the final model with
interaction terms. Radical surgery was associated with a small,
but significant, improvement in patient survival (regression
coefficient, -0.58; P< 0.001).

Time Dependency. In the overall simultaneous model with
only main effects included, terms were added to allow for time
dependency in the effects. This was done separately for age,
histology, and stage. Three effects showed a significant varia
tion with time (P < 0.05). The effects of medullary histology,
poorly differentiated/unclassified carcinomas, and Stage 2A
changed somewhat with time. The estimates for monthly linear
change in the effects of these categories were, respectively,
0.0101 [0.0046 (SE)], -0.0123 (0.0063), and 0.0067 (0.0031),
when they were simultaneously included in the model. These
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Fig. 2. Multivariate survival analysis of thyroid cancer deaths showing the age
effect in papillary and follicular carcinomas.

estimates of monthly change must be compared to the estimated
effects in Table 6. There might be a weak time dependency in
the effect of these prognostic factors when making this com
parison and taking the SEs into account.

DISCUSSION

A major advantage of the present study is the large and
complete (11) number of cases collected from the entire popu
lation during a relatively short time. Selection bias has thereby

been avoided, and there has been no substantial change in the
general health service during this period. Furthermore, there
has been a complete follow-up of all patients with respect to
survival, and information concerning causes of death has been
obtained by death certificates and autopsy reports. Although
the general validity of death certificates may be discussed, the
number of errors are known to be low for malignant tumors
(14).

Most cases were microscopically verified. However, the his-
tological slides were not reviewed, and some of our results
should therefore be interpreted cautiously. This especially ap
plies to the follicular carcinomas. Although morphological eval
uation of thyroid tumors has become more standardized since
the first World Health Organization classification was intro
duced in 1974, both interpersonal variation and period differ
ences are probably present in our series (17-20). The use of
immunohistochemical methods in later years, which has be
come crucial for the correct diagnosis of thyroid lymphomas
(21) and variant tumors (22), may also be added as a diagnostic
bias.

A detailed pT and pN classification has not been possible,
because we used the standard coding applied by the Cancer
Registry. Stage 2A is dominated by patients with lymph node
mÃ©tastases,although an exact discrimination between nodal
spread and soft tissue infiltration cannot be performed for this
group. However, we believe that this category may be compared
to corresponding patients in other series.

Causes of Death. Whereas 70% of the deaths were due to
thyroid cancer, about 12% were caused by other malignant
tumors. This frequency was even higher among the differen-
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Fig. 3. Multivariate survival analysis of thyroid cancer deaths showing the combined effects of age-histology, age-stage, and histology-stage in the final Cox
regression model when interactions have been adjusted for. S, stage.
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PROGNOSTIC FACTORS IN THYROID CANCER

tiated carcinomas, up to 19% among the papillary subtype. It
is well known that cancer patients in general are subjected to
increased health care (23, 24). Other primary tumors should
therefore also be considered in the follow-up of thyroid cancer
patients.

Sex. Some reports have claimed that females have a signifi
cantly better survival than males (1,2, 25), but this was not
found in our complete series for any of the histological types
studied. For papillary carcinomas, however, a difference of
borderline significance was in fact present when all deaths were
studied, but this disappeared when only deaths due to TC were
considered. These findings demonstrate that information con
cerning causes of death is important when studying the prog
nosis of differentiated thyroid carcinomas. We previously re
ported corresponding results using relative survival (10), and
the same conclusion was reached by several others (3, 5-7).

Although a marked sex difference is present in the incidence of
papillary and follicular carcinomas (13), especially for those
younger than 50 years, the sex factor does not seem to influence
tumor progression to any significant degree; at least this is not
reflected in survival differences.

Age. Marked age differences were found in the present series,
confirming most previous reports (1-3, 5-7). This was also the
case in our study of relative survival (10). Our findings are,
however, in contrast to the data of Schelfout et al. (8), who
showed that age had no major prognostic significance in a
multivariate study of differentiated carcinomas.

A significant influence of age on prognosis was present in all
histological groups except anaplastic carcinomas, in which only
a tendency could be found. However, most anaplastic tumors
occurred in patients older than 50 years, and the age groups
used may be too wide to disclose a significant effect among
older patients. The results may also indicate that other biolog
ical factors are more important to explain the aggressive behav
ior of this tumor type.

It has previously been discussed at which age the drop in
survival occurs, and somewhat conflicting results of 40 and 60
years have been presented (2, 5, 7, 26). According to the present
multivariate analysis of TC deaths, a marked change in the
survival of persons with papillary carcinomas occurred after the
age of 55 years, whereas among those with follicular carcinomas
a smoother relationship was observed. In comparison, the
analysis of all deaths seemed to indicate an earlier "break
point." Methodological differences may thus be one explana

tion for the conflicting results.
The influence of age was found to be different within various

stages and was somewhat reduced in cases with metastatic
spread at the time of diagnosis. This was due to a highly
significant interaction.

Histology. There were great survival differences in our life
table analysis of various histological groups, in line with earlier
studies (1, 5, 6). In the final regression model, histology turned
out to have an independent and strong prognostic influence.

A pronounced difference was present between papillary and
follicular carcinomas in patients below 55 years of age. How
ever, a precise discrimination between the papillary and follic
ular types may be unreliable because of the lack of histopatho-
logical rÃ©Ã©valuation.Follicular adenomas and some papillary
carcinomas might have been included as follicular carcinomas
(17, 19), thus indicating a better prognosis, especially for the
localized follicular carcinomas. Although some previous reports
conclude that there are no independent differences in survival
between these two tumor types (7), this may not be the case for

younger patients. However, the assessment of differentiation
grade and cellular atypia may be more important in the prog
nostic evaluation of differentiated carcinomas (3, 6, 7). The
significance of the follicular subtype is indicated by its clearly
higher frequency of hematogeneous mÃ©tastases(13).

Anaplastic carcinomas showed a very poor prognosis, as was
expected (1,5, 6). However, some cases survived for several
years, and these should have been reconsidered with the possi
bility that they represent thyroid lymphomas (21). The group
of poorly differentiated carcinomas showed an intermediate
survival, and this finding is in line with the hypothesis that they
may represent transition types between differentiated and un-
differentiated carcinomas (27). There is also a possibility that
some thyroid mÃ©tastasesand variant tumors had been erro
neously included, especially in the group of unclassified carci
nomas (28).

Stage. As others have shown (1, 2, 5, 7), tumor stage is one
of the most important prognostic factors, and its influence on
survival among papillary and follicular carcinomas increased
when only TC deaths were considered. This may be due to the
strong association with age, which is clearly indicative of deaths
from unrelated diseases.

The prognostic importance of local spread is difficult to
judge, and controversies exist among the various series reported
(1,2, 4-7, 26). Several authors concluded that regional lymph
node mÃ©tastasesdo not indicate a poorer prognosis when com
pared to localized tumors. Our present results do not support
this, because we found a clearly reduced survival of Stage 2A
and Stage 2B cases for most histological types. Corresponding
results have also been published by others (2-6). The survival
difference was, in fact, most marked among younger patients.

There is no obvious explanation for these conflicting results,
but differences in classification of tumor stage could be one
factor. Routine dissection of lymph nodes and extensive histo
logical sampling of surgical specimens will influence the stag
ing, and a high frequency of occult lymph node mÃ©tastasesmay
give the impression of a rather good prognosis. Surgery without
routine regional lymphadenectomy will also tend to mask a
possible difference, especially among the elderly, in whom the
proportion of cases with regional spread is known to be lower
(13). Our own results may also be biased by the presence of soft
tissue infiltration in some Stage 2A cases, although no signifi
cant association was present between extrathyroidal growth and
nodal spread in an earlier study of papillary carcinomas (3).
Regarding the survival analyses, multivariate models and exclu
sion of unrelated deaths are considered to be essential. To
conclude, our data seem to favor the idea that regional lymph
node spread is associated with reduced survival.

Time Dependency. There was no marked change in the pattern
of prognostic factors over time. However, some categories
showed a rather weak but significant change in prognostic
importance, compared to the other groups. Medullary carci
nomas tended to have an increased importance with time, thus
indicating a greater tendency for late deaths than the other
subtypes. The contrary was found for the group of poorly
differentiated and unclassified carcinomas, thus stressing the
possibility that some of the surviving cases represent thyroid
lymphomas (21). Stage 2A was also associated with increased
prognostic importance with time.

It is well known that late events, both tumor recurrences and
specific deaths, may occur in persons with thyroid cancer and
that prolonged follow-up periods may be necessary. Based on
our own data, we believe that the major importance of various
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prognostic factors may be fairly well established based on a
relative short follow-up, provided that the number of cases and
events is sufficient for a valid statistical analysis. This may be
a problem in small hospital series.

Attempts have been made to define a prognostic index and
risk groups that may be used in practical management of thyroid
cancer patients (1, 29-32), especially those with differentiated
carcinoma. However, the relative importance of such prognostic
indicators probably differs among various populations (4, 6)
and should not be applied to external patient groups without
great care, although a major prognostic pattern is apparent
from the most recent studies. In addition to the predictive
factors which have been dealt with in the present study, the
future challenge is to include information related to the biology
of individual tumors, such as DNA content (33-36), pattern of
oncogene expression (37), and distribution of protein markers
(38, 39). In addition to the prognostic information thereby
obtained, such data will probably also permit a more detailed
stratification for different therapeutic options and follow-up

strategies.

Main Conclusions

1. No sex differences in patient survival were found in any of
the histological subtypes when only deaths from thyroid cancer
were considered.

2. Marked age effects were present in all histological groups
except anaplastic carcinoma. Among papillary carcinomas, a
significant drop in survival occurred in patients above 55 years
of age. The age effect was somewhat reduced among patients
with metastatic spread at the time of diagnosis.

3. There was a marked prognostic influence of histological
type, and a borderline difference between papillary and follicu-
lar carcinomas was indicated in our final simultaneous regres
sion model.

4. Regional tumor spread and especially distant mÃ©tastases
were associated with reduced survival. In addition, there was
no clear difference between cases with isolated extrathyroidal
soft tissue infiltration and patients with lymph node mÃ©tastases.
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