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INTRODUCTION
The proper management of a thyroid nodule is still a controversial issue

after decades of discussion (De Groot 1974, Greer 1974). The discovery of

a solitary thyroid nodule at clinical examination is, however, a common

sign (Vänder et al. 1968, Borup Christensen et al. 1984), while a clinical

thyroid carcinoma is an uncommon disease with an approximate incidence of

2.5x10 for males and 6.0x10 for females (Cancer Incidence in Sweden,

1980). On the other hand a solitary nodule ie often the first and only sign

of a thyroid carcinoma.

Even in well-selected surgical series of solitary thyroid nodules the lesion

is found to be benign in about 80 per cent of the cases (Dische et al. 1964,

Kendall and Condon 1969, Alderson et al. 1976, Burrow et al. 1978). There

is still thus a need for improvement in the selection of patients for sur-

gery (diagnostic lobectomy) which would spare patients unnecessary oper-

ations that sometimes imply the risk for complications and/or inconvenience

for the patient, and expenses both for the patient and the community.

Thyroid carcinomas constitute a heterogenous group of tumours with varying

prognoses and biologic behavior. The histopathologic classification of

these tumours proposed by WHO (Hedinger and Sobin 1974, Table I) reflects

to a great extent these differences (Woolner et al. 1961, 1971).

TABLE I. WHO classification of malignant epithelial
thyroid tumours.

1. Follicular carcinoma

2. Papillary carcinoma

3. Squamous cell carcinoma

4. Undifferentiated (anaplastfc) carcinoma

a. Spindle cell type

b. Giant cell type

c. Small cell type

5. Medullary carcinoma

*

I,
and papilZaAy caAcinomcu (well-differentiated carcinomas), which

account for the majority of malignant thyroid tumours, are known to usually

have a good prognosis or an indolent course (Cady et al. 1979), but some of



10

these tumours also have a fatal course (Tscholl-Ducommun and Hedinger 1982,

Ladurner et al. 1983). By identifying important prognostic factors for these

histologic groups it might be possible to give patients with poor prognoses

an aggressive treatment, but also to avoid 'overtreatment' of patients with

favourable prognoses. Age at diagnosis, the patient's sex or the extent of

the primary tumour are some of the many prognostic factors proposed (Woolner

et al. 1961, 1971, Cady et al. 1979, Tscholl-Ducommun and Hedinger 1982).

Several of these are, however, significantly correlated to each other (VI,

VII), which makes it more difficult to evaluate the prognostic significance

of each factor.

SquamOuA CQ.lt cMcinom of the thyroid is an extremely rare tumour (Huang

and Assor 1971). In the present studies no tumour of this type was identi-

fied.

Undifa&QAzntiate.d ca/icinomu o& giant CA Apindlz ce.lt type, are usually con-

sidered as one group (large cell carcinoma). The prognosis is dismal, des-

pite aggressive treatment. The median survival is usually about 6 months

and most of the patients are dead within a year after the diagnosis has

been established (Aldinger et al. 1978, Tennvall et al. 1979, Werner et al.

In press). As almost all patients with this histologic type have very poor

prognoses, other possible prognostic factors have not been evaluated in the

present study. Discrete anaplastic foci have not been found in any specimen

of the differentiated carcinomas included in the present prognostic studies.

It is becoming generally accepted that mo9t anapltvitic caAcinomcu ofa ima.ll

CQ.ll typo, are malignant lymphomas. It has also been shown that these tumours

can be sub-classified according to modern non-Hodgkin lymphoma classifica-

tion (Heiman et al. 1978, Åkerman et al. unpublished data), and that this

classification is a good predictor (Heiman et al. 1978).

The prognosis of mo.du.llaA.y casicinomcu is not very well evaluated in com-

parison with papillary, follicular and large cell carcinomas, partly be-

cause most reports are based on rather small patient-materials, and partly

because it was first described as a clinicopathologic entity as late as in

1959 (Hazard et al. 1959). It is generally believed that all medullary car-

cinomas are derived from the parafollicular cells (C-cells), but recent re-

ports have cast doubt on the validity of this concept (Hales et al. 1982,

Ljungberg et al. 1983, Caillou et al. 1983).
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The term 'differentiated thyroid carcinomas', used in the present study, is

a collective concept of papillary, follicular, and medullary carcinomas.
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EPIDEMIOLOGICAL CONSIDERATIONS AND BACKGROUND DATA
The Southern Swedish Health Care Region, which is served by the Department

of Oncology, University Hospital, Lund, comprises the counties of Kronoberg

(G), Blekinge (K), Kristianstad (L), Malmöhus (M) and the southern part of

the county of Halland (N). Until 1960, the southern part of the county of

Kalmar (H) was also included. Patients diagnosed in the community of Malmö,

the coii.icy of Malmöhus, are treated at Malmö General Hospital, and are thus

not referred to the Department in Lund.

The population was in 1965 1.17 million (excluding the population of Malmö).

Between 11-15 per cent of the population were found in each of the first

seven decades of life, and 11 per cent were older than 70 years.

The National Swedish Cancer Registry was founded in 1958. The reporting of

all new cases of cancer is compulsory. Between 1976 and 1982, the processing

of cancer reports was regionalized. The Regional Tumour Registry (RTR) for

southern Sweden, established in 1978, thus forms a population-based cancer

registry containing information on all new cases of cancer occuring in the

entire region since 1958.

A total of 498 cases of diagnosed malignant thyroid tumours was reported 'o

the Regional Tumour Registry from the catchment area during the period 1958-

1972 (Table II); and 308 of these wer referred to the Department of Onco-

logy in Lund for further treatment and/or follow-up. From the county of

Halland, however, some patients were referred to the University Hospital in

Gothenburg.

The median age at diagnosis for the patients reported to the tumour registry

was 60 years, and the female/male ratio was 2.9:1. Table II gives a survey

of the referral-rates from each county during 1958-1972. In the group of

referred patients the median age was 55 and the female/male ratio was 3.0:1.

During the investigated period, there was a slight increase in the number of

cases reported to the RTR, as well as in the number of patients referred to

the Department (Fig 1).The referral-rates for all thyroid carcinomas as well

as for papillary and follicular thyroid carcinomas are also given in Table

II. The referral rates are certainly somewhat underestimated, since thyroid

carcinomas diagnosed at autopsies are included in the figures of RTR.



TABLE II. Referral rate of patients to the Department of Oncology from the different Counties of Southern
Swedish Health Care Region 1958-1972 (Community of Malmö excluded).

County

6 k L M N* H

Other

counties

Total

number

All thyroid
carcinomas

Diagnosed 67 57 98 210 66

Referred 27 (40 fi 36 (ö3 V 82 (84 %) 140 (67 %) 8 (12 %) 11

498

308

Papillary and Diagnosed 46 41 79 172 47
foUicular
thyroid ca Referred 16 (35 %) 26 (63 %) 54 (68 *> 103 (60 %) 5 (11 %)

385

214

^Northern part of the county of N is served by University Hospital. Gothenburg.
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Figure 1. The annual referral rate of thyroid carcinomas 1958-1972 to the
Department of Oncology from Southern Swedish Health Care Region
(Community of Malmö excluded). The annual referral rate varied
between 53 % and 68 %.

An estimation of the validity of the data in the RTR regarding the diagnosis

of papillary and follicular carcinoma could be made from the re-examination

of 88 per cent (n=2O7) of patients with these diagnoses, referred to the

Department during the period studied (1955-1972, VI:Table I). Only 3 per

cent (n=7) were found to be erroneously reported as carcinomas, the lesions

being at re-examination classified as follicular adenomas. Occult carcinomas

(510 mm) were found in 12 per cent (n=28) of re-examined well-differentiated

carcinomas (papillary and follicular carcinomas).

A study of the reliability of the histologic classification of malignant

thyroid tumours reported to the National Swedish Cancer Registry during

1958-1972 (Holm et al. 1980) disclosed benign thyroid lesions in 15 per

cent of the cases reported from the Stockholm region and in 6 per cent of

the cases reported from the rest of Sweden. The majority of the tumours

(90 per cent) erroneously reported as carcinomas were designated ar

papillary or follicular carcinomas.

The coding of histology in the RTR does not distinguish medullary from un-

differentiated carcinomas. Fifty-six per cent (n=14) of referred patients

with medullary carcinomas during the period 1958-1972 came from the counties

indicated G and L. It is well-known that there are many cases with familial

medullary carcinomas in these two counties.
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AIMS OF THE STUDY
By improving preoperative diagnosis and identification of important prog-

nostic factors of thyroid carcinoma it might be possible to decrease the

number of aiagnostic surgical interventions and to give patients with a

confirmed thyroid carcinoma a more adequate treatment. The specific aims

of this study are:

1. To evaluate the scintigraphic appearance and detectability of thyroid

carcinomas.

2. To evaluate the sensitivity and specificity of fine needle aspiration

cytology in the diagnosis of thyroid carcinomas.

3. To define the indications of scintigraphic and dynamic studies with

thallium-201 in the diagnosis of thyroid carcinomas.

4. To study the NMR-relaxation-times (T1- and T2-values) in relation to

various types of thyroid tissues in vitro.

b. To identify prognostic variables predicting survival of patients with

papillary, follicular, and medullary thyroid carcinomas.
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MATERIALS

I

II

III

IV

VI, VII

Jan-69

Jan-68 i

Jan -55

Dec-75 n= 83

lDec-81 n=203

Apr-77r—-jSept-79

Aug-81£—jMar-83

n= 36

Dec-72

Maf-83c:: n= 6

n* 226/221

1955 -60 -65 -70 -75 -80 -85

Figure 2. Chronological relation between patient-materials of studies I—VII.

Preoperative scintigraphy with iodine-131 and/or technetium-99m (I)
During the period 1969-1975, 83 out of 167 patients with thyroid carcinomas

referred to or diagnosed at the Department of Oncology, University Hospital,

Lund, fulfilled the following criteria: the presence of a preoperative

scintigram of the thyroid and a histologic confirmation at total thyroid-

ectomy or lobectomy. This material was used to correlate the different

histologic types of thyroid carcinomas to the scintigraphic images and to

asses scintigraphic detectability. A comparison with the results of pre-

operative aspiration cytology was also made.

Preoperative fine-needle aspiration cytology (II)
During the period 1968-1981, 203 patients with thyroid carcinomas were pre-

operatively investigated with fine-needle aspiration cytology (AC) at the

Department of Cytodiagnostics, University Hospital, Lund. Patients with a

cytological diagnosis obtained from lymph node or distant metastases, as

well as patients with biochemically diagnosed medullary carcinomas with a
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non-palpable thyroid gland, were not included. The material was used to

estimate the sensitivity of AC in the diagnosis of a thyroid tumour and to

evaluate the reason for a falsely negative AC. Also, all cases with a

cellular atypia or indeterminate diagnosis were re-evaluated and analysed.

During the period 1980-1981, 217 patients with a histopathologically ver-

ified benign disease of the thyroid were also investigated preoperatively

with AC at the Department of Cytodiagnostics. The specificity of AC of a

thyroid mass was thus estimated, based on this material.

Scintigraphy and dynamic studies with thallium-201 (III, IV)
During the period April, 1977-September, 1979 (III), 46 patients, in whom

the preoperative iodine or technetium scintigram showed a solitary area

with reduced uptake or no uptake at all, were further investigated with

thallium-201 chloride. The final diagnosis was established in all patients

by histology. The material was partly used for a scintigraphic evaluation

of thallium-201 comprising all of these 46 patients (III:Table I) , and

partly for a dynamic study with the same radionuclide, initially comprising

41 of these 46 patients. In 36 patients, a region of interest could be

identified, and it was therefore possible to evaluate these patients. The

dynamic study included 5 papillary and 2 follicular carcinomas, 22 follicular

adenomas and 7 nodular goitres.

During the period August, 1981-March, 1983 (IV), 33 patients with a histo-

pathologically verified well-differentiated thyroid carcinoma or a follicul-

ar adenoma had preoperative Tc-99m or 1-131 thyroid scintigrams showing a

solitary reduced uptake and a Tl-201 scintigram showing uptake in the same

lesion. This material was used to study the kinetics of Tl-201 in order to

define the optimal separation (in terms of initial uptake and disappear-

ance rate) between well-differentiated carcinomas and follicular adenomas.

This analysis was also erlarged with data from 24 patients from study III

fulfilling the criteria for study IV. This pooled material comprised 41

follicular adenomas, 14 papillary and 2 follicular carcinomas.

Studies of NMR-relaxation-times of the thyroid in vitro (V).
During 1983, 14 specimens from six patients were investigated with NMR-

measurements in vitro; two patients with a papillary carcinoma and four
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patients with a benign lesion corresponding to a scintigraphically 'cold'

area.

For each patient, samples were obtained from the suspected lesion and from

macroscopically normal tissue. Four specimens contained cancerous tissue

and ten showed normal tissue or benign lesions.

Prognostic factors of differentiated thyroid carcinomas (VI, VII)
During the period 1955-1972, 262 patients with histopathologically verified

differentiated thyroid carcinomas were referred to the Department. Follow-

up was concluded in May, 1981. The median follow-up time was 11 years. This

material was used for analysis of factors of possible prognostic importance.

Excluded from further analysis were seven patients classified as having

benign tumours, and 29 patients, whose microscopic slides could not be

found for re-examination (VI:Table I). The excluded patients with malignant

tumours did not differ from the entire group in respect to age, sex, or

survival.

A total of 226 patients (86 per cent) thus form the basis for the following

multivariate analyses:

-VI: Analysis A: Testing the validity and reproducibility of the FORTC

prognostic index.

-VI: Analysis B: Analysis of pretherapeutic clinical factors.

-VI: Analysis C: Analysis of postsurgical (histopathological) tumour factors

in combination with the patient factors of age at diagnosis and sex (221

patients).

-VII: The analyses were enlarged and carried out separately for papillary

carcinomas (142 patients), follicular carcinomas (53 patients) and

medullary carcinomas (26 patients).
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METHODS

Scintigraphic techniques.
The radionuclides used were iodine-131 (Tx=8 d) in studies I—III, techne-

tium-99m (^=6 h) in studies I-IV and thallium-201 (T,=73 h) in studies
'i %

III-IV.

Scanning was usually performed 24 hours after oral administration of 0.6

MBq iodine, 15-30 min after i.v. administration of 70 MBq technetium

and 40-44 min after i.v. administration of 55 MBq thallium. Recordings

were made with the patients in supine position and markers were applied

over thyroid notch to provide exact localisation of the investigated

nodule on the scintigracn.

The iodine-scintigrams were performed according to the recommendations of

the IPEA (Belcher et al. 1964) and digitalization and computer-assisted

image-processing according to the method described by Möller et al. (1972),

Technetium scintigrams were carried out with a gamma camera equipped with

a pinhole collimator (d 4 mm).

-s.

In studies III and IV, in which the diagnostic potential of thallium-201

was investigated, sequential 64x64 pixel images were recorded at 2 min

intervals up to 40-44 min after the injection of thallium. Data were col-

lected by a gamma camera equipped with a pinhole collimator (é 4.7 mm) and

a dedicated computer. In study III, the scintigraphically pathologic region

was selected on the basis of a solitary defect in a previously performed

iodine or technetium scintigram (III:Fig 3 a , b). A scintigraphically

normal region (usually in the contralateral lobe) was chosen in the same

way. The kinetics of thallium were evaluated by fitting single-exponential

functions, C exp (- xt) to area-normalized and background-subtracted count-

density curves generated from the selected pathologic and normal regions

1).

A quotient of these exponentials from the pathologic and normal regions was
calculated in order to minimize errors due to normal individual variation,
variation in patient positioning, and calibration effects. The kinetics
were evaluated in terms of relative uptake (C /C ) and relative disappear-
ance rate (x -A ) (III:Table II).

p n
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In order to provide identical positioning for the thallium- and technetium-

images, the method was further improved in study IV, where the images of the

two radionuclides were recorded simultaneously in two channels (IV:Fig 1 , 2 ) .

When using this double-isotope technique, data had to be corrected for chan-

nel cross-talk.

Clinical examination and staging.
The primary extent of the disease, as well as status during follow-up were

routinely assessed by clinical examination including laryngoscopy, X-ray

of the chest and axial skeleton, iodine-131-scintigraphy of the neck and a

profile scan of the whole body.

The TNM-classifications used were those of AJCCS (1967) and UICC (1966)

(Table III). Metastases, which were diagnosed within two months after

primary diagnosis, were considered primary.

The time of follow-up was calculated from the day of decision for definite

treatment.

Follow-up data were usually obtained during the first 10 years postoperat-

ively from examinations at the Department and after that, usually from

examinations at other hostpitals in the region, or from questionnaires by

mail.

A relapse was classified as local if it occured in the thyroid bed, the

residual thyroid tissue, the trachea, the oesophagus, or the midline neck

in the operated area; as nodal metastases if it occured in the ipsi- or

contralateral cercival areas or in the upper mediastinum; and as distant

metastasis if disease was proven outside the neck or the upper mediastinal

area (Tables VI, VII).

Preoperative fine-needle aspiration cytology

Fine-needle aspiration cytology (AC) was routinely carried out on palpable

'cold' thyroid nodules investigated at the hospital. Most patients were

aspirated by the cytopathologist, who afterwards also analysed the aspirate.

AC was performed guided by the findings at scintigraphy. The needlings were

carried out with a 22 gauge needle (outer diameter 0.6 mm) without local

anaesthesia. The aspirates were stained with haemtoxylin-eosin, but from

1973 onwards one or several air-dried slides were added for May-Griinewald-



TABLE III. A survey of commonly used T-classifications for malignant thyroid tumours.

Tis

TO

AJCCS

-

No palpable

1967

tumour

AJCCS 1978

-

No available information
on primary tumour

UICC 1966

-

No palpable tumour

UICC 1978

Pre-invasive carcinoma
(carcinoma in situ)

No evidence of primary
tumour

T1 Tumour less than 5 cm
in greatest dimension

Mobile tumour
T1a Mobile tumour 4 cm or

less in greatest
dimension

T1b Mobile tumour more
than 4 cm in greatest
dimension

Single tumour confined to
the gland. No limitation of
mobility or deformity of
gland of scanning defect in
gland normal to palpation

Single nodule in one
lobe with or without de-
formity of the gland and
with no limitation of
mobility

T2 Tumour 5 cm or larger
in greatest dimension

Partial fixation of tumour t
any sizet with or without
neurologic involvement
T2a Lateral position
T2b Midline position

Multiple tumours or single
tumour producing deformity
of gland. No limitation of
mobility

Multiple nodules in one
lobe with or without de-
formity of the gland and
with no limitation of
mobility

T3 Tumour with direct ex-
tension into adjacent
structures

Complete fixation of tumour»
any size, with or without
neurologic involvement:
fistula

Tumour extending beyond the
gland as indicated by fixa-
tion or infiltration of
surrounding structures

Bilateral tumour with or
without deformity of the
gland and with no limita-
tion of mobility or single
nodule of the isthmus

T4 Tumour with extension
beyond the gland capsule

AJCCS = The American Joint Comitte on Cancer Staging. UICC = Union Internationale Contre le Cancer. ro
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Giemsa staining (MGG). Durinj the last years of study II MGG was almost ex-

clusively used.

The primary cytodiagnoses were classified as malignant tumour, suspected

malignant tumour, cellular atypia, indeterminate, benign tumour and not

evaluable due to insufficient aspirate. Since 1975 the concept of indeter-

minate was used in the present material and covers sufficient aspirated

material which could not be either classified as malignant or as benign.

The cytodiagnoses of malignant tumour, as well as of suspected malignant

tumour, were always considered positive for diagnosis of malignancy. All

other cytodiagnoses were considered negative.

HIstopathoiogic examination
All histologic specimens (except specimens included only in study II) were

re-examined by one and the same pathologist. Re-examination was performed

on the original slides, but if these were found to be of technically in-

ferior quality, new slides were prepared from existing tissue blocks. The

pathologist had no knowledge of the clinical course of each individual

patient.

Histologic classification was made according to WHO (Hedinger and Sobin

1974). Medullary carcinomas, however, comprised only these carcinomas in

which amyloid was seen. Since the presence of amyloid according to WHO is

not a prerequisite for this diagnosis, a few medullary carcinomas may have

been wrongly diagnosed as undifferentiated or follicular carcinomas.

The size and localization of the tumour (except small occult tumours) were

estimated from the surgeon's operative-records and the histopathologic

forms, but in some cases in studies II, V .and VII, the size was estimated

from the slides of subsequent histopathologic examinations. The size of

these tumours was corrected for a 25 per cent formalin-induced shrinkage

(Åkerman, personal communication). Tumours equal to, or less than, 10 mm

in their largest diameter were classified as occult carcinomas (UICC 1978),

apart from study I, where the corresponding upper limit was 15 mm, accord-

ing to Woolner et al. (1961).

Additional histopathologic characteristics evaluated in prognostic studies

VI and VII were: tumour invasion beyond the thyroid capsule, marked cellu-

lar atypia, histopathologically verified lymph node metastases, and invasion
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of vascular structures; further, but specifically for papillary carcinomas:

ground glass phenomenon and psammoma bodies; and specifically for follicular

carcinomas: Azkanazy cells (often called Hiirthle cells) and the presence of

tumour capsule.

In the study of IMMR-relaxation-times (V), besides the histopathologic diag-

nosis, a visual quantitative histopathologic estimation was made of the pro-

portions of colloid, fibrosis, necrosis, and hemorrhage in benign and

cancerous tissue (V:Fig 1, V:Table I).

NMR-measurements
The NMR-measurements on human thyroid tissue in vitro were performed for

protons at a frequency of 10.7 MHz with the pulse sequences (90°-t-180°-t)

and for T1 and T2, respectively. The measurements were done at 37 C on

fresh samples weighting 0.5-3.2 g.

The T1- and T2-values were correlated to quantitative histopathologic tissue

characterization, and in most cases also to total water content.

Statistical methods
Survival was estimated according to the life table technique (Cutler and

Ederer 1958). When analysing differences in cumulative survival between

groups, the Lee-Desu test was applied (Lee and Desu 1972).

Prognostic factors were assessed multivariately by Cox's proportional

hazard model (Kalbfleish and Prentice 1980).

Bivariate correlation between covariates was evaluated by Pearson's corre-

lation coefficient.

All p-values were two-tailed, and values less than 5 per cent were con-

sidered significant.

Comparisons were made with national life table figures representative for

a Swedish population with the same age- and sex-distributions as the in-

vestigated group of patients, in order to estimate death in intercurrent

disease (Ederer et al. 1961).
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Treatments
The different treatment modalities employed (ie. surgery, radiotherapy,

radioactive iodine therapy, or a combination of these) for the patients

included in the prognostic studies VI and VII are presented in Table IV.

Most of these patients (n=204) have also received thyroid hormone medica-

tion, but only three patients have been treated with additional chemo-

therapy.

When investigating the different treatment modalities in regard lo time it

was found that surgery became more frequent during the years, but there

was also a tendency to less advanced operations; radiotherapy became less

frequent; and radioactive iodine therapy remained unchanged.

Therapy has not been taken into consideration in the analysis of survival

because of the complexity and the continual change of the treatment policy,

TABLE IV. Type of therapy in 226 patients with differentiated thyroid
carcinomas (VI, VII).

Histology Surgery Rx Surgery 1-131 Surgery 1-131 Surgery
+ Rx + 1-131 + Rx + 1-131

+ Rx

Papillary
carcinoma

Follicular
carcinoma

Medullary
carcinoma

Total

53

6

13

72

33

11

50

1

8

31

25

59

1 20

30

Rx - Radiotherapy. 1-131 = Radioactive iodine therapy
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RESULTS
Preoperative scintigraphy with iodine-131 and/or technetium-99m (I)
An evaluation of preoperative scintigrams, based on a material of 83 con-

secutive histopathologically confirmed thyroid carcinomas was carried out

with respect to:

ScintigAaphic appe.aA.ance.: A solitary reduced uptake on the scintigram was

found in approximately 65-70 per cent of the total material as well as of

the well-differentiated thyroid carcinomas (IrTable I). The scintigraphic

image of undifferentiated carcinomas was mostly a solitary reduced uptake

often in the form of a total disappearance of the affected lobe.

ScintigAaphic de.te.cta.bit.ity: The minimum detectable size was 10 mm for

papillary and follicular carcinomas, whereas in the screening group of

hereditary medullary carcinomas, several scintigrams were judged as normal

although a tumour measuring 10-15 mm in diameter was found at subsequent

operation in these cases (I:Fig 1).

The. value o<5 additional compute*-aA&iAted image pt oce-6-i-ing: By these in-

vestigations, performed in 45 patients, multinodular lesions were more dis-

tinctly visualized (I:Table IV, I:Fig 2). However, this method did not

change the interpretation of the dot scintigram in any case.

Scin.tigA.aphy and pA.eope.AatA.ve ^ine-needle aApiAation cytology (AC): The AC-

diagnosis gave a false benign diagnosis in 22 of 73 patients (30 per cent)

(I:Table II). Most of these tumojrs were rather small (<15 mm). In eleven

cases, the tumour was not hit at the needling (I:Taule III). In seven of

these patients, however, the scintigram showed either an irregular uptake

or a normal image, and consequently the scintigram was not a guide for the

cytologist. The computer-processed scintigrams were usually not available

at the needling.

Preoperative fine-needle aspiration cytology (II)
An evaluation of preoperative fine-needle aspiration cytology (AC), based

on a material of 203 consecutive histopathologically confirmed thyroid

carcinomas was carried out with respect to:

CytodiagnoA-Lb (IIsTable I)s A cytologic finding of a malignant tumour or

suspicions of a malignant tumour were found in 56.7 per cent (n=115) of the
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patients. Cellular atypia and indeterminate cytodiagnosis accounted for 11.8

per cent (n=24) and false benign for 27.6 per cent (n=56) of the material.

In 3.9 per cent of the cytodiagnoses were not considered evaluable, as the

aspirate did not contain a sufficient number of cells to be classified.

Sensitivity 0($ AC (II:Table II): If only cytodiagnoses of malignancy or

suspicions of malignancy were considered as positive, the sensitivity of

AC for the total material was 0.57. The sensitivity for diagnosing a

medullary, or an undifferentiated carcinoma was much better (0.82 and 0.84,

respectively). If the diagnosis of cellular atypia or indeterminate at AC

also were considered as positive findings the sensitivity for diagnosing a

papillary carcinoma or a follicular carcinoma would increase (0.49 to 0.63

and 0.42 to 0.67, respectively).

Cau.se.-!> 0($ a {alse benign AC (II:Table III): The most common cause of a

false benign AC was an aspiration miss, but quite half of these tumours

not hit at needling were of occult type. A microscopic misinterpretation

was the second most usual cause. Papillary and follicular carcinomas

accounted for all of these cases (apart from one case of malignant lymphoma).

Cytologic diagnosis o& cellulaA atypia and indeteAminate: The histologic

diagnosis was in all of these cases a papillary (n=18) or a follicular

carcinoma (n=6). In six of the papillary carcinomas the aspiration was not

performed against the carcinoma (three of them being occult), but against

palpable tumours, which proved to be follicular adenomas. The other carci-

nomas with these cytodiagnoses were microscopically misdiagnosed.

An evaluation of AC, based on 217 consecutive histopathologically confirmed

benign thyroid disorders, was carried out with respect to specificity of AC

(II:Table IV). In only 1.8 per cent (n=4) did cytology indicate a malignan-

cy or suspicion of a malignant tumour. The specificity of AC for confirming

a benign mass was thus 0.98. If, however, cytologic diagnoses of cellular

atypia or indeterminate findings were also considered as positive findings,

the specificity of the method would decrease to 0.86.

Scintigraphy and dynamic studies with thallium-201 (III, IV)
Image-interpretation of thallium scintigraphy was performed in 46 patients

with later histologically verified malignant or benign disorder (IIIrTablc

II). In 36 of these patients, it was also possible to evaluate dynamic

studies.
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At image interpretation, ten of eleven differentiated thyroid carcinomas

(7 papillary, 2 follicular and 2 medullary carcinomas) showed a thallium-

uptake increased or equal to that of normal thyroid regions. There was no

histologic explanation (eg. hematoma or cystic degeneration) for the de-

creased uptake in one papillary carcinoma.

On the other hand, follicular adenomas, particularly those mainly composed

of microfollicular and Azkanazy cells, also usually showed an increased or

equal uptake. Follicular adenomas with decreased uptake were either cystic,

saturated with colloid, or showed signs of bleeding. Cystic lesions never

showed an accumulation of thallium.

Cervical lymph node metastases could be seen in three out of five patients

with later histologically verified metastases. The two cases with no uptake

were cystic.

TABLE V. Initial uptake and d-sappearance rate of thailium-201 in different histologic
lesions (Mean iSD).

Histology

Carcinoma

Follicular adenoma

Nodular goitre

No. of
patients

7

22

7

Rate constant
x min"1

0.015 10.007

0.023 10.010

0.025 ±0.008

Relative
disappearance
rate ( A p - O

min"1

-0.017 10.015

-0.005 ±0.011

0.000 10.005

No. of
patients*

5

16

4

eLog uptake
ratio

In (C /C )

0.240 ±0.43

0.032 ±0.45

-0.061 10.44

Grossly asymmetrical glands excluded.

Analysis of dynamic data from 36 consecutive patients, with a 'cold' lesion

on the technetium- or iodine-scintigram, is presented in Table V. The raw

data (X ) take the form of overlapping, roughly Gaussian distributions,

with mean and standard deviation as shown. The normal tissue showed no

correlation to the diagnoses of the pathologic tissue in the same patient.

The rate constant for the normal tissue in the contralateral lobes (x )
-1 n

was 0.028+0.009 min . The rate constants for cancer and adenoma were

statistically separated from the normal rate at the 5 per cent-level. The

separation was enhanced by the relative disappearance rate (\ -A ). The

uptake ratios were difficult to evaluate, because of unknown lobe thickness.
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There was a tendency to higher relative uptake in the cancer group, when a

conservative selection was made by excluding glands where the pathologic

lobe had an area twice as large, or more, than that of the normal lobe.

Further investigations were performed (IV) in order to define conditions in

terms of initial thallium uptake ratio and the relative disappearance rate

for optimal separation between well-differentiated carcinomas and follicular

adenomas. The patients included (9 papillary carcinomas and 24 follicular

adenomas) are presented in IV:Fig 4. This figure shows that the carcinomas

are located in the left half of the diagram, indicating low disappearance

rates, whereas there was no clear separation in initial uptake between

carcinomas and follicular adenomas. A significant difference could thus

only be demonstrated (p<0.01) between the mean values of disappearance

rate for the two groups.

These measurements have been pooled with corresponding data from patients

included in study III, who also fulfilled the criteria of study IV. These

pooled data are presented in Fig 3.
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Figure 3. Extrapolated zero-time uptake ratio ln(Cp/Cn> vs. relative
disappearance rate in 57 patients.



29

Discriminant analysis (Van de Geer 1971) of this material showed a signifi-

cant difference in the disappearance rate (p=0.0001), but not in initial up-

take (n=0.45). No interaction was shown between the two rates (p=0.86). The

optimal value for discrimination was found to be at a disappearance rate of

-0.01 min . From the clinical point of view, this value divides the pa-

tients in a high-risk group (11/23 patients with carcinomas) and a low-

risk group (5/34 patients with carcinomas).

Studies of NMR-relaxation-times in vitro (V).
The T1- and T2-values of malignant and benign tissues ranged between 419-

721 ms and 47-96 ms, respectively. Both the T1- and T2-values varied in

direct proportion to the total water content, but they showed a tendency

to be inversly proportional to the amount of colloid (V:Fig 3).

O

45
55

65
75

85
95

• carcinoma
o benign lesion

Figure 4. T1- and T2 values in relation to proportion of fibrous tissue in
carcinomas and benign lesions.

Figure 4 illustrates the relations between the three parameteters T1- and

T2-values and the degree of fibrosis in the 14 investigated specimens. Three

out of four specimens with papillary carcinomas (•) had a narrow range of

T1- as well as of T2-values. These tumours showed the same proportion of

fibrosis and colloid. One sample containing papillary carcinoma had shorter
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T1- and T2-values, but showed a greater proportion of fibrous tissue, com-

pared to all of the other specimens investigated.

T1- and T2-values thus seem to reflect differences in tissue composition,

but further investigations are needed before any evaluation can be done on

their usefulness for discriminating malignant from benign lesions.

Prognostic factors of differentiated thyroid carcinomas (VI, VII)
Various possible prognostic factors of differentiated thyroid carcinomas

were evaluated, both for the total material (VI), as well as separately

for each histologic group (VII). The outcome of these patients mainly

based on clinical investigations are reviewed in Table VI and VII. Deaths

in intercurrent disease were estimated by comparison with an age and sex

adjusted population.

1. Testing the reproducibility and validity of the EORTC-prognostic index

(VI:Analysis A): Neither age nor sex proved to be important predictors.

Only two parameters could be reproduced as significant: locally clini-

cally advanced disease and distant rnetastases.

2. Analysis of pretreatment factors (VI:Analysis B): The TNM-variables

were found to be the only important predictors. In this analysis only,

lymph node metastases were found to be of prognostic importance.

3. Analysis of postsurgical factors (VI:Analysis C): In this analysis

marked cellular atypia and tumour invasion beyond the thyroid capsule

were found to be important prognostic factors.

4. Analysis of prognostic factors by histologic group (VII): The import-

ant predictors for papillary carcinomas (n=142) were: tumour invasion

beyond thyroid capsule and marked cellular atypia; for follicular carci-

nomas (n=53): tumour invasion beyond the thyroid capsule, marked cell-

ular atypia and distant metastases; and for medullary carcinomas (n=26):

only tumour invasion beyond the thyroid capsule.

(Distant metastases were, however, not evaluated for analysis C in

study VI and for papillary and medullary carcinomas in study VII, due

to the gmall number of patients with this variable).



TABLE VI. The outcome of 226 patients with differentiated thyroid carcinomas by histology (VI. VII).

Histology

Papillary carcinoma

Follicular carcinoma

Medullary carcinoma

No. of Persistent Local Cervical Distant Death from Total
patients tumour recurrence lymph node metastases ca.thyroid number

metastases of deaths

143 7 (4.9 %) 6 (4.2 %) 10 (7.0 %) 15 (10.5 %) 15 (10.5 %) 38 (26.5 %)

57 6 (10.5 S) 3 (5.3 %) 6 (10.5 %) 15 (26.4 %) 14 (24.6 %) 25 (43.9 S)

26 6 (23.1 %) - 3 (11.5 %) 6 (23.1 %> 5 (19.2 %) 10 (38.5 %)

Total 226 19 (8.4 %) 9 (4.0 S) 19 (8.4 %) 36 (15.9 %) 34 (15.0 %) 73 (32.0 %)

TABLE VII. Analysis of fatal cases with differentiated thyroid carcinomas by histologic type
(VI. VII).

Histology

Papillary carcinoma

Follicular carcinoma

Medullary carcinoma

Total

No. of
patients

15

14

5

34

Persi stant
tumour

6

5

4

14

Local
recurrence

4

3

-

7

Lymph node
metastases

4

3

3

10

Di stant
metastases

10

11

5

26

Metastatic site
Lung Bone

7

9

3

19

3

3

2

8



33

GENERAL DiSCUSSiON
Preoperative diagnosis
The finding of a solitary palpable nodule in the thyroid gland of a patient

at clinical examination often arouses the suspicion of malignancy. Such a

finding is not uncommon; one American study indicates that 2.8 per cent of

individuals between 30 and 59 years of age have a solitary nodule at clini-

cal examination (Vänder et al. 1968), while the corresponding figure for

women aged 48 to 53 living in Malmö, was 6.5 per cent (Borup Christensen et

al. 1984).

When clinical factors, such as age, sex and palpation findings (firmness of

the nodule), are taken into account the probability of making correct diag-

nosis of the nature of the nodule will increase (Hoffman et al. 1972,

Psarras et al. 1972, Borup Christensen, In press), but these clinical

criteria are not specific enough to permit a reliable distinction between

benign and malignant lesions. Regression of a suspected nodule with thyroid

suppressive therapy will not give additional information for a differential

diagnosis nor permit a reliable distinction (Aschcraft and van Herle 1981),

and furthermore, elderly patients may not be able to tolerate the dosages

of thyroid hormone reguired to achieve suppression (Clark and Demling 1976).

Scintigraphic imaging of a thyroid nodule with iodine-1?1 or technetium-99m

may make a diagnosis of carcinoma highly improbable if the scintigram shows

an accumulation of the radionuclide or an autonomously functioning nodule.

Technetium-99m may, however, in rare cases fail to show a cold area that

would have been detected by iodine-131 (Alderson et al. 1976, Erjavec et al.

1977).

The risk of malignancy in the solitary palpable nodule will decrease mark-

edly (to approximately 5 per cent) if the scintirjram reveals that the nod-

ule is part of a multinodular goitre (Dische 1964, Alderson et al. 1976),

unless representing a dominant non-functioning lesion. In such a case it

should be treated as a solitary 'cold' nodule (Alderson et al. 1976). By

these findings conventional scintigraphy have reduced the number of patients

in whom further investigation is needed without much loss of sensitivity.

Fine-needle aspiration cytology should be performed after scintigraphy, be-

cause the scintigram should be a guide at needling, and also to avoid a

'needle-induced hematoma', which could present itself as a cold area at imag-

ing. If the cytologic examination reveals a carcinoma, surgery is strongly

indicated, since falsely positive cytology is rare (II, Löwhagen et al. 1979)
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After scintigraphy, a cystic tumour should be drained and any remaining

palpable nodule should be needled.Problems in diagnosing cystic carcinomas

occured in the present study (I, II) as well as in other studies (Suen end

Quenville 1983).

Ultrasound may be helpful in distinguishing cystic from solid lesions, but

cannot show whether the lesion is malignant or not (Chilcote 1976). If the

lesion is larger than 40 mm in diameter, this method often gives inconclus-

ive results because of necrosis and hemorrhage that often occur in large

tumours (Blum et al. 1972).

The major diagnostic problem is the palpable firm and scintigraphically

'cold' nodule, where cytology is negative or inconclusive (I-V), because

the risk of malignancy in such a nodule is reported to be of the order of

20 per cent (Dische et al. 1964, Kendall and Condon 1969, Alderson et al.

1976, Burrow et al. 1978). These data are, however, often based on small

and selected patient materials, and can vary between 3 and 43 per cent

(Shimaoka and Sokal 1964). When evaluating these risk figures, it must,

furthermore be taken into consideration that the prevalence of occult

papillary carcinoma is relatively high in investigated European and

American populations. Figures, based on large series of consecutive

autopsies, range between 5 and 9 per cent (Sampson et al. 1974, Bondes-

son and Ljungberg 1981). Even, if a correction is made for the number of

occult carcinomas found at operation there is an increased frequency of

carcinomas in solitary 'cold' nodules. To eliminate the selection bias,

and to evaluate how often a carcinoma presents itself as a solitary 'cold'

nodule, the findings in the preoperative scintigraphy of 83 consecutive

histopathologically confirmed thyroid carcinomas have been analysed (I).

This type of image was found in 70 per cent of the entire group (65 per

cent of well-differentiated carcinomas), which supports the statement

that a solitary 'cold' nodule is the most frequent presentation of a

thyroid carcinoma. The minimum scintigraphically detectable size of

thyroid carcinomas was found to be in the order of 10 mm, with the excep-

tion of 'screened' hereditary medullary carcinomas where larger tumours

were missed at scintigraphy (I). The diminshed detectability of medullary

carcinomas has also been reported by Rasmusson (1982). The scintigraphic

examinations in study I were, however, mostly performed with rectilinear

scanners and iodine-131. It is possible to detect lesions in the thyroid

gland as small as b mm, under optimal conditions with technetium-99m-per-
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technetate and a gamma camera equipped with a pin-hole collimator (Ryo et

al. 1976).

The clinical problem of diagnosing thyroid carcinoma will not be solved by

increasing the scintigraphic sensitivity (=detecting more occult carcinomas)

but by increasing the scintigraphic specificity (=excluding more lesions

suspected for carcinomas). In order to increase the scintigraphic specifi-

city, especially of the 'cold' nodule, several other radionuclides and

radiopharmaceuticals have been used with varying degrees of success, e.g.

cesium-131 (Charkes et al. 1965, Murray et al. 1970), and selenium-75-

methionine (Weinstein et al. 1971). The low energy of cesium-131, and the

poor signal-to-noise ratio, may explain most of the negative results re-

ported (Murray et al. 1970). Some radionuclides, have, however, been shown

to be more specific for certain types of thyroid carcinomas, such as

gallium-67-citrate for anaplastic carcinomas (Kaplan et al. 197A, Higashi

et al. 1981, Senga et al. 1982), and thallium-201-chloride for differenti-

ated carcinomas (III, Senga et al. 1982)

Differing results are reported from thallium scintigraphy in medullary

carcinomas (III, Parathasarathy et al. 1980, Senga et al. 1982, Ochi et

al. 1982).

The diagnosis of medullary and undifferentiated carcinomas is, however,

easier than the diagnosis of well-differentiated carcinomas, reflected by

the cytologic sensitivity in these tumours is high (II). In addition, for

diagnosing occult medullary carcinomas the biochemical tests have a su-

perior sensitivity (Telenius-Berg et al. 1977, Wells et al. 1978) and for

undifferentiated carcinomas, the medical history, clinical examination and

the conventional scintigraphic image mostly give sufficient information

(I, Tennvall et al. 1979).

The sensitivity of AC for demonstrating well-differentiated thyroid carci-

nomas was found to be low, even if occult tumours were excluded (II). Sev-

eral of the AC from these lesions, despite a representative aspirate, were

either cytologically misinterpreted as benign tumours or were classified

as cellular atypia or indeterminate (II). The cytologic findings of these

last two categories do not, however, give any guidelines for the physicians.

It is therefore important to clarify in what way cellular atypia and inde-

terminate cytodiagnoses are included in the results of AC (II, Block et al.

1983).



36

Serum thyroglobulin as a preoperative tumour marker for papillary and fol-

licular carcinomas has, however, shown a poor sensitivity (van Herle et al.

1975), but considerably elevated values in euthyroid patients support a

malignant diagnosis (Borup Christensen, In press).

The sensitivity of thallium scintigraphy appears to be of the order of 90-

95 per cent, while the specificity was inadequate (36-54 per cent) for dis-

tinguishing between benign lesions and carcinomas (Hisada et al. 1978,

Tonami et al. 1978, Tennvall et al. 1982). In study III, as in a more recent

report by Palermo et al. (1982), it was found that carcinoma as a group

might have a slightly decreased disappearance rate of thallium, compared to

adenomas. The kinetic analysis might thus increase the specificity of

thallium investigations. This has also been confirmed by performing delayed

thallium scintigraphy (3-5 hours after i.v. administration) (Ochi et al.

1982).

I
A further evaluation of the kinetics of thallium was performed in study IV,

in order to define conditions for optimal separation between well-differen-

tiated carcinomas and adenomas. It was found that adenomas could be signi-

ficantly separated from carcinomas by the elimination, but not by the in-

itial uptake. Table VIII shows a comparison between cytologic diagnosis

and thallium elimination in 14 patients with histologically confirmed well-

differentiated thyroid carcinomas (based on a comparison of the results of

studies II, III and IV).

TABLE VIII. Comparison between cytologic findings and thallium
elimination in 12 papillary and 2 follicular carcinomas.
A delayed disappearance rate (<-0.01 min~1) is regarded
as strongly suspected for carcinoma (Compare with Fig 3)
No occult carcinomas are included.

Cytodiagnosis Thallium-elimination

Malignant tumour

Suspect for malignant tumour

Cellular atypia

Benign tumour

5

1

2

2

3

-

1

0
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Measurements of the total iodine content of thyroid nodules by quantitative

americum-241 fluorescent scanning have demonstrated that most malignancies

contain no detectable stable iodine, whereas at least 50 per cent of benign

nodules contain higher levels (Patton et al. 1976). This method might also

improve the preoperative diagnosis of well-differentiated thyroid carcinom-

as. Computerized morphometric measurements of aspirates from follicular

neoplasms (Boon et al. 1982) may be a possible approach in distinguishing

follicular carcinomas from adenomas.

The NMR-technique might open new possibilities for the differential diag-

nosis of thyroid nodules, since in vivo NMR-images not only yield anatomi-

cal information, but also physiologic and chemical characteristics of

tissues. The relaxation times (T1- and T2-values), the proton density and

the blood flow are the determinants of contrast in proton nuclear magnetic

images (Fullerton 1982). Measurements of the proton NMR-relaxation-times

performed on thyroid samples seem to reflect differences in tissue compo-

sition (V, de Certains et al. 1982). Further investigations are needed,

however, and possible circulation-induced effects must be taken into account

before the value of in vivo proton NMR-imaging can be assessed in discrimi-

nating thyroid carcinomas from benign lesions. A possible alternative in the

future can be in vivo NMR-spectroscopy, performed at higher magnetic field

strengths for measuring nuclei other than protons, eg. phosporus-31.

Prognostic factors
Numerous factors have been asserted to be important predictors of survival

for thyroid carcinomas, especially for differentiated thyroid carcinomas

(Cady et al. 1976, 1979, Proye et al. 1981, Tscholl-Ducommun and Hedinger

1982). The two major reasons for the contradictory results of different

prognostic studies are measuring confounding factors, instead of the fac-

tors of real importance for survival, and the selection bias of the in-

vestigated patient material. By using multivariate analysis, it is poss-

ible to control these confounding factors. Apart from the present study,

there have hitherto only been two reports on prognostic factors for

thyroid carcinomas, in which this method has been employed (Byar et al.

1979, Warnebo et al. 1981). In these reports, however, the effects of

death in intercurrent disease have not been taken into consideration. As

age at diagnosis not only contains prognostic information relevant for

the tumour, but also for intercurrent disease, there is always a risk of

overestimating the importance of age, especially when the malignant disease
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has a protracted course. It is therefore necessary to analyse the role of

these 'age-correlated' tumourfactors (VI, VII). Furthermore in the multi-

variate analysis by Warnebo et al. (1981) but also in several mono- or bi-

factorial analyses (Cady et al. 1976, 1979) age at diagnosis has been

evaluated as a categorical variable in contrast to the estimation of age

as a continuous variable as in the present study and in the study of the

EORTC group (Byar et al. 1979).

In the present material the number of autopsies is small (20 per cent).

The causes of death, furthermore, found in hospital records and/or death

certificates, is frequently incomplete or inaccurate. Morejver, apart from

the question of the validity of this information, it is often difficult to

interpret known facts. Even if an autopsy is performed, it id sometimes

impossible to determine whether the patient died from cancer or from inter-

current disease with persistent cancer (Berkson and Gage 1952).

It is, however, not possible to use the relative survival in a semipara-

metic multivariate model, such as the Cox's model, but on the other hand

this model is robust and insensitive to outliers in survival (Byar 1982).

It is not advisable to use the same model on different tumours with great

divergency in biologic behavior as in the EORTC-study (Byar et al. 1979),

since the same variable might have different prognostic significance (VII).

Only a few studies have included all thyroid carcinomas registered in a

demographically well-defined population (Franssila 1975, Lindahl 1975,

Borup Christensen et al. In press). This is the only way to avoid selec-

tion bias. To estimate the magnitude of selection bias in the present

study the annual referral rates from the catchment area of the Department

was investigated. Comparison was also made between the sex ratio, the

proportion of well-differentiated thyroid carcinomas and the mean age of

referred patients, and all reported cases of cancer of the thyroid in the

9ame population. These aspects showed the referred material to be represen-

tative for the reported cases in the population.

Differences in survival rates may be attributed to the differences in the

geographical distribution of the different histologic types of thyroid

carcinoma (Cuello et al. 1969, Hakulinen et al. 1983). Papillary carcinoma
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is the predominant type in coastal areas (Williams et al. 1977) whereas

follicular and anaplastic carcinomas are more frequently found in areas

with endemic goitres (Bubenhofer and Hedinger 1977). Iodization of salt

in the endemic goitre areas can change the histologic distribution of

thyroid carcinoma in the population (Bubenhofer and Hedinger 1977).

In material orginating from goitrous areas, the proportion of extrathy-

roidal tumour growth is high, probably as a consequence o° late detection

in the goitrous gland. According to reports regarding papillary carcinomas

from Bavaria and Austria (Löhrs et al. 1983, Krisen et al. 1980), 45 per

cent and 37 per cent, respectively, were found to have extrathyroidal dis-

ease. The corresponding figure from Finland was 43 per cent (Franssila

1978). In contrast, extrathyroidal papillary carcinoma was found in only

7-15 per cent according to American reports (Mazzaferri and Young 1981,

Woolner et al. 1961, Cady et al. 1976). These figures are, however, prob-

ably not only due to geographical differences.

These differences might also be explained by the accumulation of less ad-

vanced (Mazzaferri and Young 1981) or more advanced tumours, or cases with

particular tumour-types, in certain centres (Staunton and Skeet 1979). In

the present study, there is an accumulation of hereditary medullary carci-

nomas. Since the report on papillary carcinomas by Mazzaferri and Young

was based on patients under the care of US Air Force physicians, the young

mean age at diagnosis (32 years) as well as the great proportion of men

(women/men 1.6:1) is probably only an expression of selection bias. In

prognostic reports based on surgical series many inoperable cases and pa-

tients with distant metastases have been excluded (Woolner at el. 1961,

1971, Hirabayashi and Lindsay 1961, Lacour et al. 1969, Cady et al. 1976,

1979). On the other hand there might be an accumulation of more advanced

tumours in reports from oncologic departments, even in the present report.

The continuous changings of T-classifications (Table III) have also made

comparisons more difficult.

The proportion of detected cases may also vary with time, due to changing

indications for surgery. A great time-variation in the number well-differ-

entiated carcinomas can be observed in the material of Cady et al. (1976),

where half the number of patients were diagnosed during the third decade

of an investigation period of forty years. In the present material, no

such fluctuations with time were found (Fig 1). The high ratio of papillary
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carcinomas incidently found at operation in the American reports (Frauen-

hofer et al. 1979) might reflect liberal indications far operating thyroid

nodules. The proportion of detected small tumours would in this way prob-

ably increase among the young and the middle-aged, because elderly patients

are less likely to be submitted to surgery, particularly in cases of small

thyroid nodules.

Histopathologic considerations
Despite the commonly used WHO-classification (Hedinger and Sobin 1974),

Saxen et al. (1978) have demonstrated a g eat observer variation in the

histologic classification of thyroid carcinomas (especially of follicular

carcinomas) and they consequently stress the importance of having all cases

reviewed by the same pathologist, in order to obtain reliable results for

comparative studies. In the present study, all of the histologic slides in-

cluded in the prognostic reports (VI, VII) have been reviewed by the same

pathologist. In the study by Woolner et al. (1961), however, encapsulated

follicular tumours that displayed marked cellular atypia, but without evi-

dence of invasion have been classified as follicular carcinomas. These

cases were included because such lesions have earlier reportedly metastas-

ized, but the probable explanation for this is that these diagnostic cri-

teria were not present in the slides used for microscopic examination. By

a great number of sections and careful examination the proportion of

slightly invasive follicular carcinoma (Ito et al. 1980) and occult papil-

lar carcinoma (Bondesson and Ljungberg 1981) would increase. Marked cel-

lular atypia consequently, is not a diagnostic criterion for follicular

carcinoma, but according to the present study (VI, VII), an important prog-

nostic factor when histology reveals evidence of tumour invasion.
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CONCLUDING REMARKS
Scintigfiaphy [iodinz-131 OK tZchn.e.tiu.m-99^): A solitary reduced uptake was

the most common appearance in preoperative scintigrams (70 per cent) of a

consecutive series of patients with confirmed thyroid carcinomas. The mini-

mum detectable size in the scintigrams (apart from scintigrams with irregu-

lar uptake) was 10 mm for papillary, follicular and undifferentiated thyroid

carcinomas. The scintigrams of the medullary carcinomas, however, especially

in the group of the hereditary type, were in several cases considered normal

despite the presence of tumours measuring 10 to 15 mm. Multifocal areas in

the scintigram, representing tumours were often missed at fine needle aspir-

ation. Computer-processed scintigrams were superior in showing multifocal

tumours, but this did not in any case change the interpretation of the

original scintigram.

cytology: Since a false positive cytology of thyroid was rare

all tumours with a cytologic finding indicating a malignancy or suspicion

of malignancy should be subject to further measures. However, only half of

all malignant thyroid tumours could be diagnosed with cytology. The most

common cause of a false benign cytology was an aspiration miss. About half

of these 'missed' tumours were, however, of the occult type. A microscopic

misinterpretation was the second most usual cause of a false benign cytology.

Papillary and follicular carcinomas accounted for all these cases (apart

from one case with malignant lymphoma). In addition the aspiration c/tology

of papillary and follicular carcinoma was, despite good quality of the

cytologic aspirate, not seldom indeterminate or showed signs of cellular

atypia only.

The major diagnostic problem is thus, the scintigraphically 'cold' nodule,

where cytology gives a negative or an inconclusive diagnosis. In these

cases, there is a need of complementary investigations.

Tkatiium AcintigACLphy: A cold (iodine or technetium) thyroid nodule, corre-

sponding to a visually decreased thallium uptake is most likely a benign

disorder, but a visually increased thallium uptake might represent a

well-differentiated thyroid carcinoma as well as e follicular adenoma.

Adenomas could, however, be significantly separated from carcinomas by the

elimination rate (p=0.0001), tut not by the initial uptake. From a clinical

point of view, it was possible to categorize the patients in a high-risk

group (11/23 patients with carcinomas) and a low risk group (5/34 patients

with carcinomas).
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fatuAQ. diagnostic poMibiZitiz-i: Since the NMR-technique provides anatomical

information, as well as information of physiologic and chemical characteris-

tics, it might be a progress in the diagnosis of thyroid nodules. The T1-

and T2-values are important determinants of contrast in the NMR-image. The

present study demonstrates that these values from in vitro measurements of

thyroid samples reflect different tissue compositions.

Prognostic ^actoKS: Clinical assessment (VI) as well as preoperative

aspiration cytology give guidelines for prognosis, but different histo-

pathologic criteria provide more precise prognostic information in the

individual case. According to multivariate analysis, and when deaths in

intercurrent disease were estimated, neither age at diagnosis nor sex

were found to be important predictors of survival in papillary, follicular

or medullary thyroid carcinomas.

The EORTC-prognostic index (Byar et al. 1979) thus, could not be reproduced

on this material consisting of differentiated thyroid carcinomas with a

long follow-up.

For the different histologic groups, the following predictors were identi-

fied:

Papillary carcinomas: tumour extension beyond the thyroid capsule and mark-

ed cellular atypia.

Follicular carcinomas: tumour extension beyond the thyroid capsule, marked

cellular atypia and distant metastases.

Medullary carcinomas: tumour extension beyond the thyroid capsule.

(Distant metastases at diagnosis could not be evaluated for papillary and

medullary carcinomas due to the small number of patients with this charac-

teristic).
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