
Virchows Archiv A Pathol Anat (1991) 419:257-260 Virchows Archiv A 
Pathological Anatomy 
and Histopathology 
�9 Springer-Verlag 1991 

Editorial  

Tumours of the thymus and their nomenclature 
Herwart F. Otto 

Pathologisches Institut der Universitfit Heidelberg, Im Neuenheimer Feld 220/221, W-6900 Heidelberg, Federal Republic of Germany 

Received March 27, 1991 / Accepted Apri122, 1991 

Primary tumours of the thymus are rare and the thymus 
is often considered to be an organ which rarely under- 
goes neoplastic transformation. However, 5-10% of all 
mediastinal tumours and 20-30% of those found in the 
anterosuperior mediastinum are primary thymic tu- 
mours (Levasseur et al. 1976; Salyer and Egglestone 
1976; Otto 1984). Controversy about thymic organogen- 
esis (theories of dualistic immigration and unitary trans- 
formation) and its complex ontogenesis and function, 
have led to several contradictory classifications of pri- 
mary thymic tumors (for review see Otto 1984). 

Apart from the mesenchymal tumours such as thymo- 
limpomas (Otto et al. 1982) there are four cell types 
which may represent the cellular origins of primary neo- 
plastic lesions of the thymus: thymocytes (T-lympho- 
blastic lymphomas); epithelial cells (thymomas/thymic 
carcinomas), neuroendocrine cells (carcinoid tumours of 
the thymus - neuroendocrine carcinomas), thymic B- 
lymphocytes (thymic lymphoma of the B-cell type, pri- 
mary large- or clear-cell lymphoma of the thymus). 

T-lymphoblastic lymphoma 

Malignant lymphomas (Hodgkin's disease and non- 
Hodgkin's lymphoma) are the most common malignant 
tumours of the anterior and anterosuperior mediastinum 
(Lichtenstein et al. 1980). The mediastinal lymph nodes 
and/or the thymus itself may give rise to the lesions 
and many of the malignant lymphomas localized in the 
mediastinum are clearly primary thymic neoplastic le- 
sions. 

Most mediastinal non-Hodgkin's lymphomas in chil- 
dren are T-lymphoblastic lymphoma of convoluted-cell 
type, which usually presents radiographically as a lobu- 
lated mediastinal mass. Frequently, patients with malig- 
nant T-lymphoblastic lymphoma develop acute lympho- 
blastic leukaemias, sometimes described as "tumour 
growth in the anterosuperior mediastinum with acute 
lymphoblastic leukaemia" (Nathwani et al. 1976; Ber- 
nard et al. 1981 ; Rosen et al. 1987). It is widely accepted 

that this high grade malignant lymphoma is of primary 
thymic origin. Approximately 90% of these lymphomas 
possess characteristics corresponding to immature thy- 
mocytes. The distinctive features of this clinical syn- 
drome has been reported by Sternberg in 1916 (" Leuko- 
sarkomatose" and "Myeloblastenleukfimie"), and it is 
known as Sternberg's lymphoma of the thymus. 

Epithelial tumours of the thymus: thymomas 

Thymomas are epithelial tumours of the thymus asso- 
ciated with various numbers of lymphocytes (Castleman 
1955; Mottet 1964; Rosai and Levine 1976; Levine and 
Rosai 1978). The morphology of epithelial tumour cells 
and the number of associated lymphocytes have both 
been used in different classification schemes of thymo- 
mas using light microscopy. Predominantly lymphocytic, 
mixed lymphocytic/epithelial, predominantly epithelial 
and pure epithelial thymomas were distinguished by 
some authors (for review: Otto 1984) on the basis of 
the number of associated lymphocytes. Large or epithe- 
loid cell thymomas, spindle cell thymomas and mixed 
types have been classified by Rosai and Levine (1976) 
and others on the basis of the epithelial tumor cell mor- 
phology. To provide an organotypical classification of 
cortical, medullary or mixed (cortico-medullary) type 
thymomas, Marino and Miiller-Hermelink (1985) used 
the morphological similarity of thymoma epithelial cells 
to their counterparts in the normal thymus. 

Embryological studies (ectoderm-endoderm), as well 
as histological, immunohistological (cytokeratins, MHC 
antigens, T-cell restricted differentiation antigens), elec- 
tronmicroscopic, enyzme-histochemical (Mg2+-depen - 
dent adenosine triphosphatase, nonspecific alpha-naph- 
thyl acetate esterase, 5'nucleotidase, acid phosphatase, 
esterase, beta-glucuronidase, alkaline phosphatase and 
several other enyzmes) and functional/morphological 
(thymopoietin, thymosin alpha 1 and beta 3) investiga- 
tions have shown that different types of thymic epithelial 
cells can be differentiated by function (thymic microenvi- 
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ronment) or morphology: subcortical, cortical and med- 
ullary epithelial cells, epithelial nurse cells and cells of 
the Hassall's corpuscles (Haynes et al. 1984; Hofmann 
et al. 1987; Pallesen et al. 1987; Ritter and Haynes 1987; 
Schuurman et al. 1987; Takacs et al. 1987; Hirokawa 
et al. 1988). Attempts to classify the different epithelial 
cell types of the epithelial thymic tumours on the basis 
of its histogenentic and functional characteristics in nor- 
mal conditions ("medullary-type thymoma", "cortical- 
type thmoma", "mixed-type thymoma" (Marino and 
Mfiller-Hermelink 1985; Mfiller-Hermelink et al. 1985; 
Hofmann et al. 1985; Mfiller-Hermelink 1986)) have 
been unsatisfactory, as have conventional histological 
classifications ("epithelial", "lymphocytic", "mixed- 
epithelial and lymphocytic", "spindled") (Otto 1984; 
Takacs et al. 1987; Willcox et al. 1987; Kornstein et al. 
1988; Hofmann et al. 1989). 

The cellular and structural differentiation patterns of 
epithelial thymic tumours are always heteromorphic. 
This variable phenotype does not correspond to the or- 
ganogenetic and histogenetic features of the normally 
functioning organ. For prognostic and therapeutic pur- 
poses, itis thus important that a clear-cut tumour classi- 
fication is based on the growth and degree of aggressive 
behaviour of thymomas in relation to their neighbouring 
structures and organs, using the clinical staging of Bergh 
et al. (1978); Masaoka et al. (1981) or Verley and Holl- 
mann (1985). Subtle histomorphological classifications 
should not be used. In this way, difficulties with excep- 
tions, such as thymic carcinomas with cytological atypia, 
undifferentiated lesions and those which are lymphoep- 
thelioma-like, squamous, basaloid, clear cell, mucoepi- 
dermoid or sarcomatous, can be avoided (Thomson and 
Thackray 1957; Shimosata et al. 1977; Snover et al. 
1982; Wick et al. 1982). 

In addition to these intrinsic problems differential 
diagnoses between thymomas and other mediastinal tu- 
mours (germ cell tumours including teratomas, lympho- 
mas, histiocytic tumours and tumour-like lesions) prima- 
ry or metastatic, as well as between extramediastinal 
tumours and metastasizing thymomas may present a 
challenge. The association of thymomas with T-lympho- 
cytes, predominantly of cortical type, might prove a 
good diagnostic tool if a tumour is associated with lym- 
phocytes and if fresh frozen material is available (Hof- 
mann et al. 1987, 1989). 

Carcinoid tumours (neuroendocrine carcinomas) 
of the thymus 

In 1972, Rosai and Higa identified neuroendocrine tu- 
mours of the thymus as a specific lesion distinctly differ- 
ent from thymomas. The authors proposed that the tu- 
mours they designated as "thymic carcinoid" be sepa- 
rated from "true" thymomas by virtue of its clinical, 
histomorphological, immunohistological and structural 
differences. Since then, carcinoid tumours of the thymus 
have been defined as a clinicopathological entity (Rosai 
et al. 1974; Hosoda et al. 1975; Wick et al. 1980 and 
1982; Wick and Scheithauer 1984; Herbst et al. 1987; 

Wick and Rosai 1988). This group of tumour, however, 
is rare. Among the tumours of the anterior medistinum, 
carcinoid of the thymus represents a very small group 
with 2.5% to 4%. These tumours are derived from the 
foregut and their biological characteristics are similar 
to those of other carcinoids. Marino and Mfiller-Herme- 
link (1985) classify thymic carcinoids (and small cell car- 
cinomas of the thymus/mediastinum) as neuroectoder- 
mal carcinomas. 

The neuroectodermal nature of these tumours is re- 
flected by their reactivity for cytokeratins in virtually 
all cases (Miettinen 1977). Neurofilament reactivity has 
also been reported in some thymic neuroendocrine neo- 
plasms (Miettinen et al. 1983). Histochemically, the tu- 
mour cells are nonargentaffin but argyrophil. Formalin- 
induced fluorescence and alpha-glycerophosphate dehy- 
drogenase can also be demonstrated in thymic carci- 
noids. Ultrastructurally, the tumour cells contain mem- 
brane-bound, dense-core neurosecretory granules rang- 
ing in size from 100 to 450 nm. Thymic carcinoids are 
able to produce alpha-MSH, somatostatin, parathor- 
mone, serotonin, calcitonin, met-enkephalin, leu-enke- 
phalin, beta-endorphin, cholecystokinin and neuroten- 
sin. In many cases the tumour cells contain ACTH. 
Some induce paraneoplastic syndromes such as Cush- 
ing's syndrome, hyperparathyroidism or Zollinger-Ell- 
ison syndrome (Herbst et al. 1987; Wick and Rosai 
1988). They may also be associated with Multiple Endo- 
crine Neoplasia (MEN I and II). 

In recent years, several general immunohistochemical 
markers of neuroendocrine differentiation bave been 
characterized, including neuron-specific enolase (NSE), 
chromogranin and synaptophysin. These markers 
proved useful tools for the cellular (diagnostic) charac- 
terization of the thymic neuroendocrine tumours 
(Mfiller-Hermelink et al. 1986; Herbst et al. 1987; Wick 
and Rosai 1988). 

Primary large- or clear-cell (B-cell) lymphoma 
of the thymus 

Primary mediastinal, non-lymphoblastic, non Hodgkin's 
lymphoma has recently been recognized as a distinct 
clinicopathological entity (M611er et al. 1986a, b; Per- 
rone et al. 1986; Menestrina et al. 1986). Its B-cell nature 
was first demonstrated by M611er et al. (1986a) and Ad- 
dis and Isaacson (1986). Different names have been used 
to describe this lymphoma, for example "mediastinal 
diffuse large cell lymphoma with sclerosis" (Perrone 
et al. 1986), "large cell lymphoma of the mediastinum" 
(Addis and Isaacson 1986), "primary large-cell lympho- 
ma of the thymus" (Davis et al. 1990) or "primary me- 
diastinal clear-cell lymphoma of B-cell type (M611er et al. 
1986b). There are some lines of evidence that this lym- 
phoma is a tumour of thymic origin. A basis for this 
assumption bas been found in the normally occurring 
B-cells within the thymus medulla (Addis and Isaacson 
1986; Isaacson et al. 1987; Hofmann et al. 1988a, b; 
M611er et al. 1989a, b). Antigenetically, this lymphoma 
is characterized as C D 5 - ,  C D 1 0 - ,  CD19+,  CD20+,  
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C D 2 1 - ,  C D 2 2 + ,  C D 3 0 - ,  C D 3 7 + ,  C D w 4 0 +  and by 
frequent expression o f  C D l l c  and CD23,  while other  
antigens are expressed inconsistently. Mos t  o f  these le- 
sions are immunoglobul in-negat ive  (M611er et al. 1987; 
Scarpa et al. 1987; Brandter  et al. 1989; K n a u f  et al. 
1989). Finally, the neoplastic B-cells have severe defects 
in the expression o f  major  his tocompatibi l i ty  complex 
( M H C )  antigens (M611er et al. 1986b, 1987; M o m b u r g  
et al. 1987), reflecting the high grade o f  mal ignancy  o f  
clear-cell l y m p h o m a  o f  the thymus.  

Conclusion 

Dur ing  the past  two decades, substantial  progress has 
been made  in the unders tanding  of  the biology o f  the 
thymus  gland and, therefore, in the pa tho logy  and clini- 
cal behaviour  o f  thymic tumours  (Levine and Rosai  
1978; Janossy et al. 1980; C I B A  Founda t ion  Sympos ium 
No.  84 1981; Ot to  1984; Mfil ler-Hermelink 1986; Hof-  
m a n n  et al. 1989). Thymic  tumors  are classified accord-  
ing to their morpholog ica l  features and presumed histo- 
genesis. They include tumors  arising f rom thymic  epithe- 
lial cells ( thymomas ,  thymic carcinomas) ,  neuroendo-  
crine cells (carcinoid tumours  o f  the thymus,  neuroecto-  
dermal  carcinomas) ,  lymphoid  cells (mal ignant  non-  
Hodgk in ' s  l ymphomas  o f  T- and B-cell types and Hodg-  
kin's disease), and adipose tissue ( thymolipomas) .  All 
other  tumours  (myoid and histiocytic) and tumour- l ike  
lesions (cysts, hyperplasia)  are extremely rare. 
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