
Abstract Introduction: A national registry for medullary
thyroid carcinoma (MTC) and multiple endocrine neopla-
sia type 2 (MEN2) was set up to evaluate epidemiological,
clinical and prognostic factors of the sporadic and heredi-
tary forms of MTC. Patients and methods: Coded data from
1217 patients with MTC from 57 participating centers in
Germany were registered and statistically analyzed. The
series included 515 (42%) males (mean age 43.1±16.1
years) and 702 (58%) females (mean age 44.4±17.6 years),
with a mean follow-up of 5.2 years; 865 (71%) exhibited
the sporadic form and 352 (29%) the familial form (244
MEN2a, 32 MEN2b, 76 FMTC). The mean age at diagno-
sis was 49 years for sporadic and 30 years for the familial
form. Results: Of the patients, 17% presented at stage I,
according to the UICC, and 30%, 45%, and 8% presented
at stages II, III, and IV, respectively. There were 12% of
patients who died of the disease. The overall adjusted sur-
vival rate was 87% at 5 years, and 76% at 10 years. In a
univariate analysis, the stage of disease at diagnosis, age,
gender, and form were relevant prognostic factors. In a
multivariate proportional-hazards analysis, the difference
between patients with sporadic and familial disease disap-
peared. Conclusion: As the tumor stage at presentation is
the major prognostic factor, early diagnosis and surgical
intervention before cervical lymph node metastases appear
is necessary to improve survival especially in sporadic
cases.
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Introduction

Although uncommon, medullary thyroid carcinoma (MTC)
attracts a great deal of attention, because of its distinct 
biochemical and genetic features and unique clinical asso-
ciations. MTC originates from the neuroendocrine parafol-
licular C cells of the thyroid and secretes large amounts of
calcitonin, a feature which is used for diagnosis. It accounts
for 8–12% of all thyroid carcinomas and occurs in both
sporadic and hereditary forms [7]. The familial variety of
MTC is inherited as an autosomal dominant trait with a
high degree of penetrance and is associated with multiple
endocrine neoplasia type-2 (MEN2) syndrome. Three he-
reditary varieties of MTC are known: the MEN2a syn-
drome, characterized by MTC in combination with phe-
ochromcytoma and tumors of the parathyroid; the MEN2b
syndrome, consisting of MTC, phaeochromocytoma, gan-
glioneuromatosis, and Marfanoid habitus; and the familial
MTC (FMTC) without any other endocrinopathies. These
four varieties of MTC, three heritable and one sporadic,
are clinically distinct with respect to incidence, genetics,
age of onset, associations with other diseases, histopathol-
ogy of the tumors, and prognosis. The biological features
of MTC are generally regarded as being intermediate in se-
verity compared with those of the anaplastic and differen-
tiated thyroid carcinomas. However, patients with MTC
show great variability in duration of survival. Biochemi-
cal and genetic screening have led to an increase in diag-
nosis of early cases [6]. These cases will represent an in-
creasing fraction of patients with MTC. The overall inci-
dence of MTC has increased within the last three decades,
based on better diagnostic criteria; the distribution of the
different varierties of MTC have changed to more heredi-
tary cases.

Patients and methods

A national registry was set up by the German MTC study Group
in 1988 [9]. A questionnaire asking for personal and medical data
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from patients with MTC was sent to interested clinicians and 
pathologists. All of the information was coded to protect privacy
and sent back to the registration center, which further coded and
computerized the data. Between 1988 and 1997, 1217 patients 
with MTC were registered. They were classified as having sporad-
ic or familial MTC after anamnestic and/or biochemical evidence
and/or molecular genetic results. The clinical stage of the disease
at the time of diagnosis was determined from clinical and biochem-
ical pre- and postoperative data and assessment of tumor size 
at the time of thyroid surgery, according to the TNM classifica-
tion.

All the data were than transferred to a database and analyzed.
Survival data were analyzed using life table methods of Kaplan and
Meier and the generalized Wilcoxon test. Variables that were found
to have a significant influence on survival in the univariate analysis
were further considered in a multivariate analysis using Cox’s for-
ward-stepping proportional-hazard model. Significance was set at a
level of P=0.05 or less.

Results

There were 515 male and 702 female patients, demonstrat-
ing a similar gender distribution in all diagnostic groups.
There were 865 patients (71%) with sporadic disease and
352 (29%) with the familial variety; 244 were assigned to
the MEN2a group, 76 to the FMTC group and 32 to the
MEN2b group (Table 1). The mean age at diagnosis for all
patients was 43.9±17.0 years (range 3–84 years), with the
highest incidence of sporadic disease in the fourth decade
(mean 49.2 years) and the highest incidence of familial dis-
ease in the third decade (mean 30.5 years) (Table 2). For
764 patients, the TNM classification at the time of surgery
was available; 129 patients presented at stage I (T1, N0,
M0), and 229, 344, and 62 at stage II (T2–3, N0, M0), stage
III (T1–4, N1, M0), and stage IV (T1–4, N1, M1), respec-
tively, according to UICC (Table 3).

A total of 992 patients were followed for a period of 
1 month to 25 years (mean 5.5 years). There were 139 pa-
tients (14%) who died of the disease, 25 patients (2%) died
of unrelated causes, and the cause of death for 19 patients
was unknown. The 5-year and 10-year survivals were 87%
and 76%, respectively (Table 4). In a univariate analysis,
the stage of disease at diagnosis, and the age, gender, and
form were all relevant prognostic factors, with a better
prognosis for lower tumor stages, younger patients, fe-
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Table 1 Distribution of different varieties of medullary thyroid car-
cinoma (MTC). MEN multiple endocrine neoplasia

Form All Male Female Male to 
(n) (n) (n) female ratio

(m:f)

Sporadic 865 354 511 1:1.4
Familial 352 161 191 1:1.2

MEN2a 244 119 125 1:1.0
MEN2b 32 10 22 1:2.2
FMTC 76 32 44 1:2.2

All 1217 519 702 1:1.3

Table 2 Age (years±SD) at diagnosis. MEN multiple endocrine
neoplasia

Form All Male Female
(years±SD)

Sporadic 49.2±14.3 48.3±13.9 49.9±14.6
Familial 30.5±15.6

MEN 2a 31.5±15.5 32.2±14.9 30.5±16.1
MEN2b 19.9±12.6 21.4±10.9 19.2±13.6
FMTC 32.3±15.6 32.7±13.9 32.0±16.9

Table 3 Tumor stage in different forms of medullary thyroid carci-
noma (MTC). MEN multiple endocrine neoplasia

Form Stage I Stage II Stage III Stage IV
n (%) n (%) n (%) n (%)

All 129 (12) 229 (30) 344 (45) 62 (8)
Sporadic 44 (8) 156 (30) 280 (53) 50 (9)
Familial 85 (36) 73 (31) 64 (28) 12 (5)

MEN2a 61 (37) 59 (36) 42 (25) 5 (3)
MEN2b 2 (10) 5 (24) 10 (48) 4 (19)
FMTC 22 (48) 9 (20) 12 (26) 3 (7)

Factor Survival rates (%) P univariate P multivariate 
log rank

5 year 10 year log rank Wilcoxon

All 87 76
Stage

I 98 98
II 94 90 0.0001 0.0001 0.0001
III 84 79
IV 46 46

Age
<40 years 90 83 0.0004 0.0001 0.0001
>40 years 84 71

Gender
Female 90 83 0.0010 0.0001 0.0020
Male 83 68

Form
Familial 93 84 0.0003 0.0004 0.0824
Sporadic 85 72

Table 4 Prognostic factors in
medullary thyroid carcinoma
(MTC)



males, and familial cases. In a multivariate proportional-
hazards analysis, the difference between patients with spo-
radic and familial disease disappeared.

Discussion

The majority of cases of MTC reported in the literature are
sporadic, between 75% and 95% [1]. However, the family
history is often inadequate in establishing familial disease,
and more thorough evaluation by genetic and biochemical
screening often reveals the presence of familial tumor in
cases originally diagnosed as sporadic [5]. Efforts by na-
tional MTC study groups, especially in genetic screening,
led to an increase in the reporting of familial cases of MTC
of up to 25–30% of all cases similar to the reported study.
A similar distribution has been reported by others [1–3].
The ratio of male-to-female involvement seems to be closer
to unity than in other thyroid tumors, when most large se-
ries are considered; in this study 1:1.4 for sporadic cases,
while family cases had an equal gender distribution de-
pending on the autosomal dominant trait with high pene-
trance in men and women.

The age of all patients at diagnosis varies from 3 years
to 84 years, with an average in the fifth decade for spo-
radic cases. The age of diagnosis of familial MTC declines
within the last decade, depending an biochemical or ge-
netic screening, the youngest patients belonging to the
MEN2b-syndrome group. In contrast to other types of thy-
roid tumors, MTC occurs almost equally in both sexes, pa-
tients of all ages can be affected by MTC, and patients with
familial forms can be detected by screening at earlier tu-
mor stage and at a younger age than those with sporadic
MTC.

The natural history of MTC is variable, the spectrum
ranges from years of dormant residual disease after sur-
gery to rapidly progressive disseminated disease and death
related to either metastatic thyroid tumor or complications
of pheochromocytoma in MEN2. In this series, 14% of the
patients died from MTC in the follow-up. The overall 5-
year and 10-year survivals were 87% and 76%, respec-
tively – mostly better than reported by others [1–3, 10].
The main factor that influences survival was the stage of
disease at the time of diagnosis. Female and younger pa-
tients, as well as patients with familial disease, had a
slightly better survival rate. However, the difference in sur-
vival between sporadic and familial cases disappeared
when tumor stage, age and gender were taken into account.
Patients with familal MTC detected by screening were
younger and diagnosed at an earlier stage of disease.

As the tumor stage at presentation is the major prognos-
tic factor, early diagnosis and surgical intervention before
cervical lymph node metastases appear is necessary to im-
prove survival in MTC. This is possible by genetic screen-
ing in MEN2 families and prophylactic thyroidectomy in
gene carriers at the age of 6 years [4] and might be pos-
sible in sporadic MTC by calcitonin screening in patients
with thyroid nodules [8].

Appendix

Participants of the German Medullary Thyroid Carci-
noma/Multiple Endocrine Neoplasia Type 2 Study Group:
Bär, Karlsruhe; Bauch, Chemnitz; Bay, Hamburg; Becker,
Göttingen; Beyer, Mainz; Blossey, Kassel; Brabant, Hann-
over; Brüning, Lübeck; Buhr, Berlin; Calvi, Hamburg;
Deckart, Berlin; Dorn, Augsburg; Dralle, Halle; Finke, Ber-
lin; Frank-Raue, Heidelberg; Frilling, Hamburg; Fuchs-
Hammoser, Berlin; Gräf, Berlin; Haase, Essen; Happ, Frank-
furt;Heidemann, Augsburg; Heinze, Karlsruhe; Heissen,
Mühlheim; Herrmann, Bielefeld; Herrmann, Leipzig; Höfer,
Wien; Höppner, Hamburg; Hörnig, Münster; Kallinowski,
Heidelberg; Keck, Ulm; Keil, Jena; Klempa, Bremen; Kot-
zerke, Ulm; Kreß, Lünen; Lahntz, Eckernförde; Langer,
Homburg; Laubenbacher, München; Loos, Ulm; Mühlhoff,
Kevelar; Kirchner, Marburg; Neumann, Freiburg; Passath,
Graz; Pfannenstiel, Wiesbaden; Pilgrim, Lübeck; Saller, 
Essen; Reiners, Würzburg; Rendel, Würzburg; Ritter,
München; Röher, Düsseldorf; Schaaf, München; Schober,
Münster; Scholz, Leipzig; Schröder, Hamburg; Schumann,
Frankfurt; Schweikert, Bonn; Seif, Tübingen; Stracke,
Gießen; Trede, Mannheim; Vogt, Augsburg; Wahl, Frank-
furt; Waller, Lübeck; Winter, Speyer; Zabaransky, Hom-
burg; Zelt, Reichelsheim; Ziegler, Heidelberg.
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