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DECEMBER ll~ 1977 - CASE NO. 6 

ACCESSION NO. 22599 

MODERATOR'S DIAGNOSIS: THYMIC GERMINAL CENTER (FOLLICULAR) HYPERPLASIA, 
ANTERIOR MEDIASTINUM 

HISTORY: 

This 23 year old female was admitted in August 1977 for a thymectomy. 
She had been perfectly well until age 17 when she developed weakness related 
to such activities as ironing her clothes, shampooing, etc. She experienced 
complete remission of her symptoms during a pregnancy in 1972, but two 
months postpartum she had a resumption of weakness. In general her weakness 
was brought on by exercise and relieved by' rest. In 1974, she experienced 
an episode of respiratory distress and was placed on Mestinon. 

DISCUSSION: 

Microscopic Description: The cortex and medulla are both well 
defined in this thymus:. A starry-sky appearance is seen in the cortex, 
indicative of stress. It is apparent that many germinal centers are 
present. (over 10 germinal centers per low power field with lOX objective~ 
15X eyepiece). These germinal centers give the impression of being in 
the medulla, as judged by their close approximation to Hassall's 
corpuscles. However, the germinal centers when examined ultrastructurally,, 
are found to be located in an expanded perivascular space and do not 
appear to arise primarily within the true thymic parenchyma. The micro
scopic appearance of the germinal centers is similar to that found in 
lymph nodes and presents the same range of cell types with cleaved 
lymphocytes, large transformed lymphocytes, mitotic figures and phago
cytosis of nuclear debris by macrophag,es. There is no evidence of 
thymoma in these sections. 

Comment: The presence of many germinal centers in the thymuS' of 
a patient with myasthenia gravis is indicative of the diagnosis of thymic 
germinal center (foll,icular} hyPerplasia. This occurs in 65% of patients 
with myasthenia gravis. In a further 25%, the thymus is histologically 
normal, while in 10% there is a thymoma. 

The term hyperplasia as used in this case needs to be further defined. 
It, clearly does not refer to an increase in weight of the thymus. 
Except for patients who have a thymoma, most patients with myasthenia 
gravis do not have an enlarged thymus., The weight of a thymus should! 
always be compared to a standard graph before conclusions are reached as 
to increased or decreased weight. In this case the thymus weighed 
31 grams and although this is above average weight for a pat,ient 23 years 
of age, it still is within the maximum weight range, expected for a, normal 
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thymus. (Castleman and Norris, 1949) The term hyperplasia as used in 
·this case therefore refers to the presence of many germinal cente~s within 
the thymus. Even in this context, the term poses difficulty when one 
considers that germinal centers may be found in the normal thYmus., There 
is a widespread misconception that this does not occur, but Middleton 
showed that in the first two decades as many as 83% of individuals have 
easily identifiable germinal centers, if the thymus is studied after 
sudden death. This percentage falls dramatically in stressed individuals, 
including those who have been in hospital for at least 3 days. When such a 
group is studied, the percentage of' germinal, centers in the first two decades 
falls to 7%. In 20-39 year age group, 25% of persons dying in accidents 
had germinal centers, while 11% who died in hospitals demonstrated this 
phenomenon. Most patients with myasthenia gravis and hyperplasia are 
young and, fall into the age range 20 to 39 years so that the percentage 
of' germinal centers in myasthenia gravis (65%} is clearly much higher 
than expected. It remains true, however, that in any one patient germinal 
centers may represent a normal finding, and it is only when. one correlates 
this observation with the history of myasthenia gravis that the term 
germinal· center hyperplasia becomes meaningful., 

When thymic germinal centers are studied immunologically they are 
found to contain a large number of B lymphocytes. The obvious question 
arises, how do such B cell foci arise in what is after all predominately 
a T cell organ? Electron microscopy may provide a partial answer by 
showing that the germinal centers are located outside of the true thymic 
parenchyma in the perivascular zone. (Levine, Bearman, Tamaoki} The 
assumption is that B cells are present in such spaces (plasma cells are 
normally fo1md here), and germinal centers arise from these B cells 
following stimulation of unknown antigens. 

Patients with Jnyasthenia gravis and thymoma (10%} tend to be older 
and have an equal sex distribution, unlike the predominately female 
younger population of patients with thymic germinal center hyperplasia. 
The thymus around the thymoma in patients with myasthenia gravis contains 
germinal centers in 50% of such cases. Attempts to correlate mvrasthenia 
gravis with the 11type 11 of thymoma present have been 1msuccessful. There 
is a negative correlation between. spindle cell thymoma and myasthenia 
gravis. 

Drachman has recently reviewed the pathogenesis and therapy of 
myasthenia gravis. The role of thymectomy in myasthenia gravis is now 
well established~ and in some 60% of patients it has an excellent effect. 
However, its comparative value versus a full range of medical therapy 
including steroid administration, is not finally established. Thymectomy 
is much less effective in patients who have a thymoma. The study of 
Buckingham on the comparative value of thymectomy.and medical treatment 
is particulariy well desigp.ed and it demonstrated, a 50% improvement rate and 
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a 30% complete remission rate in patients with thymic hyperplasia. 
Of interest is the finding by this group that. the larger number of 
germinal centers present, the better the patients did. This is in 
contrast to the findings of Genkins et al., where there was an inverse 
proportion between the numbers of thymic germinal centers and the degree 
of' post-thymectomy improvement. 

While there is ab1llldant. indirect evidence of a thymic role in the 
pathogenesis of myasthenia gravis, ~he exact mechanisms of this are 
uncertain. Both humoral and cellular processes seem to play a part in 
producing myasthenia gravis. There is now strong evidence that anti
bodies to acetylcholine receptors, which are present in 87% of patients 
with myasthenia gravis, (Lindstrom et al.) participate in the degenerative 
changes observed electron Edcroscopically in the receptor organ (Engel 
et al.}. Evidence of the role of antibodies, is derived from the experimental 
production of a myasthenia-like syndrome in rabbits following .injection 
of receptor antigens, (Patrick and Lindstrom) , the effects of antibody on 
myotubes in culture· (Kao and Drachman) , the serum transfer of myasthenia 
gravis from humans to mice (Toyka et al.}, the clinical improvement in 
humans with plasmapheresis (Dau et al.), the relapse associated with 
rlslng titers and finally the occurence of transient neonatal myasthenia 
gravis due to 78 antibody crossing the placenta. 

Vincent. et al. (Lancet 1:305, 1978} has demonstrated production of 
acetylcholine receptor antibody in culture. 

The role of T' cells in myasthenia gravis in 1lllclear. Experimental 
myasthenis in rabbits cannot be produced in thymectomized animals, while 
the disease can be transferred by T lymphocytes (Lennon and Lindstrom). 
The T lymphocytes in patients with myasthenia gravis have increased 
sensitivity to acetylcholine receptor antigen (Gross et al.). There may 
be a remarkable time lag (up to a decade} for maximum remission of 
myasthenia gravis after a thymectomy (Papatestas}. This has. been explained 
by the time needed f.or long-lived T lymphocytes to disappear. There1 is, 
in fact, a gradual fall in T lymphocytes after thymectomy (Russo et al.). 
Some of this is due to the disappearance of a suppressor of T lymphocytes 
{Birnbaum and Tsairis}. The relative role of suppressor and helper T 
lymphocytes in the pathogenesis of myasthenia gravis in unknown. 

Follow-up: This patient had shown improvement since the thymectomy 
and is on lower doses of Mestinon than previously required. 
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True Thymic Hypertrophy: This refers to true enlargement of a thymus 
which may or may not contain germinal centers. The best recognized 
example of this is Grave's disease (primary hyperthyroidism) (Van Herle 
and Chopra, Becket al ~ , Scheiff et al.) The degree of thymic enlargement 
in Grave 1 s disease· is insufficient to be detected on routine chest x-rays, 
although it is apparent after injection of air into the mediastinum. (Michie 
et al.) 

Very rarely the thymus is considerably enlarged lalthough histological ly 
normal) in cir"t!umstances in which the pathogenesis is, entirely unknown. 
Typical case reports of this occurrence are those of Oh et al. and Katz et al. 
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MODERATOR'S DIAGNOSIS:, THYMOLIPOMA, ANTERIOR MEDIASTINUM 

liiSTORY: 

This 33 year old Caucasian male presented in March, 1976 with a, six 
months' history of left-sided ptosis, weakness of the small muscles of 
his hands, dysphagia and nasal speech. Diagnosis of :myasthenia gravis, 
was made on the basis of these symptoms. He vas placed on Mestinon 
with some symptomatic improvement but prior to surgery began to develop 
increasing weakness even on this drug. Twelve years prior to admission,, 
a routine, chest radiograph was said to have shown dextrocardia. 

DISCUSSION: 

Microscopic Description: Although the gross appearance of this 
1320 gram tumor was that of adipose tissue and, although no, thymus \ofa.S 

macroscopically recognizable, microscopy shows extensive ramifying, 
markedly attenuated,, interconnecting ribbons of thymus. Sometimes these 
present a, somewhat more cellular appearance, and .many calcified Hassall 1 s 
corpuscles are observed in such foci. A normal cortical-medullary 
architecture is not seen. Many of the thymic strands consist only of 
a single or double layer of epithelium, and the thymus is embedded in a 
large amol.lllt of mature adipose tissue. 

Comment: This patient has a very characteristic thylnolipoma. The 
chest radiograph was diagnosed as such on the basis of certain charac
teristic features, including the rather radiolucent, nature of the process, 
such that the diaphragm and heart are visible through the lesion. The 
edges of the mediastinal tumor are radiologically translucent compared 
with the center, and this is also characteristic. Because of the soft 
nature of the process, it is found on lateral x-ray not in the anterior 
superior mediastinum, as is true of most solid anterior mediastinal tumors, 
but, descends inferiorly and lies anterior to the heart. The close relation
ship of tbymolipoma to the heart has resulted in the diagnos.is of 
dextrocardia in this patient., and indeed the interpretation of thymolipomas 
as represent.ing some cardiac lesion is a frequent event. Denton and 
Gerard have reviewed 24 patients with thymolipoma. Twelve were asymp
tomatic, including those with large tumors. This reflects the soft 
pliable nature of the lesion. Nine did show some pressure effects. 
Even though the average size of this lesion as reported in the literature 
is 831 grams, the process is readily accessible to surgical removal. 

The exact nature of thymolipoma is uncertain. It has been regarded as 
a neoplasm of thymic fat with incidental involvement of thymus, as a, mixed 
fat and thymic neoplasm, as an example of exaggerated thymic involution 
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and as representing involuting byperplasia. None of' these theories is 
very satisfactory. Perhaps the best interpretation is that this is a 
hamartoma with a very large amount o;f either fat or th~us in which the 
thymus retains its basic architecture., Although thymic cortex and -medulla 
were hard to discern in this case, in-man~ examples, this distinction 
can still be made. In the present case, the lesion seems to be essentially 
one involving rat, and the residual thymus is apparently attenuated and 
not part of the process. However, in some exai!lples, there undoubtedly 
is a greatly increased amount of thymus. 

Follow-Up: This patient had myasthenia gravis in association with 
the thymolipoma. This association is unique and it remains uncertain 
as to whether there is a cause and effect relationship. The myasthenia 
gravis did improve somewhat after surgery and altho~h Mestinon was 
previously ineffective,, the patient was well controlled on this drug 
post-operatively. However, the most recent information is that there has 
been some return to the pre-thymectomy clinical condition. 
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THYMOMAS' 

Cases 13, 16, 5 and 14 have been selected to demonstrate character
istic features of thymoma. It is bnportant to define this term precisely 
in order to e2±minate the considerable confUsion that exists about this 
entity. 

Th.ymoma :may be defined as a neoplasm o:r tlcy:mic epithelial cells, 
which differentiate toward either the slender long branching epithelial 
cells that characterize normal thymic cortex or the :more rounded epithelial 
cells of the thymic medulla (Rosai and Levine!. This definition deliberately 
excludes other thymic neoplasm such as ·malignant lymphoma, germ cell 
tumors and carcinoid. If the term thymoma is used in an all inclusive 
indiscriminate manner, it becomes useless clinically since it then serves 
as a synonym for neoplasms that have a wide range of behavior . 

Many thymomas also have a variable component of lymphocytes " The 
definition of thymoma, therefore, includes the statement that such tumors 
may have a. scant, moderate or large· lymphocyte population. It should be 
carefully noted, hovever, that this lymphocyte component is not malignant 
and may not even be neoplastic. There is convincing clinica~ evidence 
for this as follows: 

1. Peripheral blood lymphocytosis, bone marrow, and lymph node 
involvement are extremely rare in thymomas. This includes 
thymomas rich in lymphocytes. There are only two examples 
to date of a lymphocyte-rich thymoma associated with peripheral 
blood lymphocytosis (Pedrazza, Griffin et al.}. 

2·. Encapsulated thymomas can be cured by simple surgery without 
any further therapy. This is in obvious contrast to the 
behavior of lymphomas. 

3. There are histological and cytological differences between thymomas 
and lymphomas, and perhaps the easiest way to conceptualize the 
mixed epithelial-lymphocyte population that has caused so much 
confusion in the terminology of thymomas is to draw an analogy 
with nasopharyngeal carcinoma. Here the term lymphoepithelioma 
is recognized as referring to a sq_uamous. carcinoma which happens 
to have a marked admixture with lymphocytes.. A similar situation 
seems to apply to the thymus. Terms such as lymphocytic thymoma 
and epithelial-lymphocytic thymoma are well entrenched and this 
is unfortunate, as these terms imply lymphocytic malignancy. It 
would seem better to use the phrase "epithelial thymoma" and then 
give a description of the number of lymphocytes present, e. g., 
epithelial t hy:n:oma with scant , moderate or marked l ymphocytes:, 
as the case may be. 
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MODERATOR'S DIAGNOSIS:: EPITHELIAL Tir,l'MOMA WITH A MARKED LYlviPHOCYTE COMPONENT, 
ANTERIOR MEDIASTINUM 

HISTORY: 

This 55 year old female had noted inter.mittent burning chest pain, 
three to four t:i.J:nes dally, of short duration, alleviated by leaning forward. 
This pain extended over both the anterior and posterior aspects of her 
chest, unrelated to actiyity or eating. There were no other complaints. 
Past history included smoking of three packs of cigarettes per day for 30 years. 

DISCUSSION1: 

Microscopic Description: Microscopic sections show a neoplasm with 
a thick fibrous capsule in which cholesterol granulomas are found. (These 
are ubiquitous in many anterior mediastinal neoplasms and are therefore 
of no specific diagnostic value.l At low power many pale zones are evident, 
and higher power shows these to be composed of perivascular accumulations 
of plasma, and a mixture of cells, especially lymphocytes. The epithelial 
basal lamina and the vesicular nuclei of' epithelial cells are easily 
recognized around, many of these perivascular spaces. At low power, one 
also has a distinct impression of a mixed cell population with large pale 
epithelial nuclei and dense lymphocyte nuclei producing a mottled 
appearance. Often the lymphocytes are arranged in either dense islands 
or ~ (trabeculae}. There is a range of epithelial appearance from 
cells where only the nuclei are discernible to those which show squamoid 
differentiat~on. The nuclei tend to be four or five times larger than 
lymphocytes and to have an even, fine distribution of chromatin with occasional 
conspicuous nucleoli. The lymphocytes are small and rounded but do show 
some heterogeneity, and often the lymphocytes, are slightly enlarged with 
a so~ewhat looser chromatin and discernible nucleolus than normally found 
in mature lymphocytes. Lymphocytes mitotic figures are easily seen. 

In some vessels there is perivascular fibrosis with congeries 
of vessels, especially well seen on a trichrome stain. 

The appearances of this neoplasm are highly characteristic of thymoma. 
In particular the mixed cell population~ the mottled appearance at 
low power,, the perivascular spaces,, and the epithelial nature of the tumor 
cells aid in making the diagnosis. 

In same sections, there are intra-epithelial spaces occupied by 
dying lymphocytes. This -may represent a. form of em.peripol esis. 
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Comment: All figures referred to regarding histologic or cytologic 
statistics apply to an unreported series of 100 thymomas reviewed at 
Stanford University Medical Center. 

In the present case, the thick fibrous capsule and tendency to form 
fibrous trabeculae with lobulation are characteristic of thymoma but not 
pathogonomonic. other neoplasms, for example, Hodgkin's disease ·and 
thymic carcinoid can similarily have a. lobulated appearance. However, 
in Hodgkin'' s disease the lobules. of lymphoid tissue tend to be rounded in 
contrast to the .more irregular angulated islands, in thymomas. 

This case demonstrates perivascular dilatation with plasma 
and lymphocyte lakes particularly well. In a normal thymus: the vascular 
space is w~ll defined, when studied with reticulin stains. Electron 
microscopy of normal shows the following layers. (Bearman et al.} Around 
vessels and their basal lamina there is a space filled with varying amounts 
of cells and connective tissue and this is bordered by the epithelial basal 
lamina and then the epithelial cell cytoplasm and nucleus. (See Figure 1) 
In some 50% of thymomas this space is Earkedly dilated and filled with 
either large amounts of plasma or cells or a combination of both. This finding 
is extremely tm.usual in lymphomas involving the thymus. The· fibrosis. seen 
in the perivascular region in this case is found in ll% of thymomas. 
The phenomenon referred to as emperipolesis (Llombart-Bosch} is seen in 
5% of thymomas and is also a valuable finding as it has not been observed 
fn thymic lymphomas. 

Follow-Up: This patient had an encapsulated mass removed in 1974. 
As is. tYPical of such thymomas, there has been no recurrence to date. 
For practical purposes. encapsulated thymomas are synonymous with benign 
thymomas. There are exceptions to this rule but they are uncommon (Fechner )I. 

REFERENCES: 

l. Bearman, R., Bensch, K. G. and Levine,, G. D.: The Normal Human Thymic 
Vasculature. An Ultrastructural Study. Anat. Rec. 183:485, 1276 . . 

2. Llombart-Boscb, A.: Epithelia-Reticular Cell Thymoma with Lymphocytic 
"Emperipolesis"; An Ultrastructural Study. Cancer 36:1794-1803, 1975. 

3. Fechner,, R .. E.: Recurrence of Noninvasive Thymomas: Report of Four 
Cases and Review of Literature. Cancer 23:1423,. 1269. 
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DECEMBER' ll, 1.977 - CASE: NO • 1 6 

ACCESSION NO. 22609 

MODERATOR'S DIAGNOSIS: THYMOMA WITH MARKED LYMPHOCYTE COMPONENT', ANTERIOR 
MEDIASTINUM 

HISTORY: 

This 54 year old female presented in October,. 1976 for investigation 
of an anterior :mediastinal lesion found on routine chest. radiograph. A 
chest radiograph one year prior to this was reviewed and showed no 
abnormality in the mediastinum. The patient had no history of dyspnea, 
cough, chest pain or· weakness. 

DISCUSSION: 

Microscopic Description: Sections show a markedly lobulated tumor. 
Many rather thin bands of fibrous tissue subdivide the lesion into 
numerous irregular islands. At low power, the mottled and trabecular 
appearances referred to in Case 13 are even better observed here. The 
epithelial cells in this case have large vesicular nuclei with mostly 
rather inconspicious, nucleoli and poorly defined cytoplasm. Ultra
structural studies were performed on the paraffin block and showed that 
the epithelial cells. were connected by well defined desmosomes,. Lympho
cytes' range from small and inactive appearing to those that manifest 
intermediate transformation. with a somewhat more open chromatin. Numerous 
mitotic figures are observed. It is always difficult. on light microscopy 
to determine whether these are epithelial or lymphocytic. In numerous 
other examples of thymoma examined ultrastructurally, the mitotic figures 
are found in lymphocytes and this is presumed to be true in this case. In 
some sections lymphocytes appear to infiltrate into adipose tissue. 
Germinal centers are observed in the residual non-neoplastic thymus. 

In summary, the mixed lymphocyte-epithelial population, the trabecular 
and mottled arrangement and the lobulated appearance of the tumor are 
all characteristic of thymoma. 

Comment: The finding of germinal centers in the residual thymus 
is unusual in that this patient does not have myasthenia gravis. The 
presence of lymphocytes iniiltrating adipose tissue is also unusual in 
thymomas, and may reflect the fact that this patient had an invasive lesion 
involving the phrenic nerve. 

The distinct trabecular arrangement of lymphocytes and epithelial cells 
is seen in 12% of thymomas and can be confused with the trabecular arrangement 
of lymphocytes along high-endothelial venules in Castleman's disease. Other 
findings in Castleman''s disease, such as germinal center-like foci with 
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prominent capillaries and an onion-peel lymphocyte cuffing around such 
germinal centers, allow distinction between thymoma and Castleman's 
disease. The mottled appearance seen in this case is observed in 14% 
of thymomas. In some foci, dense islands of lymphocytes are seen against 
a pale epithelial background and this insular pattern may be found in 4% 
of thymomas. 

Follow-Up: The follow-up is too short to allow evaluation of the 
behavior of this lesion. If the lesion is truly invasive, involving the 
phrenic nerve, and! if the surgeon was -unable to entirely· remove it, then 
the prognosis must be guarded and the possibil ity of recurrence cannot be 
ruled out. It is, reasonable to consider radiation therapy in cases of 
this nature. 
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DECEMBER ll,, 1977 - CASE NO. 5 

ACCESSION NO ~ 17257 

MODERATOR'S DIAGNOSIS: EPITHELIAL THYMOMA WITH SCANT LYMPHOCYTE COMPONENT, 
ANTERIOR MEDIASTINUM 

HISTORY: 

This 40 year old Javanese female, three Eonths postpartum, 
showed on a routine chest radiograph a rounded Eid-anterior mediastinal 
mass, approximately 6-7 CES.. in dia:meter. Past history and physical 
examination were essenti ally unremarkable. 

DISCUSSION: 

Microscopic Desc~iption: Sections show a neoplasm made up of 
interconnecting cellular trabeculae separated by loose mesenchyme. The 
trabeculae are composed of cells that have vesicular nuclei and abundant 
eosinophilic cytoplasm., The cells oftep. have a squamoid appearance and 
long tails of cytoplasm can be observed. Ultrastructure reveals very 
numerous bundles of tonofilaments in the cytoplasm~ highly characteristic 
of an epithelial neoplasm. Within the surrounding mesenchyme there are a 
small number of lymphocytes scattered in the loose connect.ive tissue but 
the epithelial cells themselves are not admixed with lymphocytes. 

Comment: The cytologic characteristics of this neoplasm are typical 
of a thymoma, although the architectural arrangement in trabeculae is, 
uncommon. This case provides a useful basis to consider the range of 
appearances found in the epithelial cytoplasm of thymomas. 

In many thymomas the epithelial cytoplasm is poorly defined and 
one sees the epithelial cells only as large vesicular nuclei sometimes 
with prominent nucleoli and a poorly defined cytoplasm. In some instances 
the prominence of nucleoli and the vesicular nature of the nucleus can 
result in an appearance that mimic 51 histiocytes. It is especially in such 
instances that electron microscopic demonstration of tonofilaments and 
desmosomes is invaluable in distinguishing between epithelial cells and 
histiocytes. (Levine et al.l. In 14% of thymomas, the epithelial cell 
cytoplasm may be more evident with the formation of branching interconnecting, 
cells, that mimic normal cortex. Some degree of focal squamoid change is 
seen in approximately 20% of thymomas. Individual. cells lllay show keratinization 
or there may be sheets of squamoid cells producing a mosaic pattern. Glycogen 
is sometimes abundant in these squamoid sheets. This squamoid differentiation 
can occur to the degree that liassall's corpuscles are simulated. This 
is an unusual finding. It is rare for a thymoma to be predominately 
squamous in nature. Squamous islands can easily be confused with the cells 
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that occupy the germinal center~ike areas in Castleman's disease. 

In 13% of thymomas, there is merging of pre-existing residual thymus 
and the tumor, and Hassall's corpuscles in this residual thymus should not 
be interpreted as being neoplastic origin. In 5% of thymomas there -are 
prominent clear cells rich in glycogen. In 20% of thy:momas, the 
epithelial cells form gland-like spaces. either within the ~ain body 
of the tumor or at its periphe~. These spaces are lined by flattened 
cuboidal epithelium and are rich, in PAS positive material. Also in 
about a fifth o~ thymomas one ~ay find rosette-like arrangements with 
epithelial nuclei surrounding an amorphous eosinophilic center. (Rarely 
thymomas are composed predominately of such rosettes.l 

Follow-Up: This patient had an encapsulated. mass removed in 1968 
and when last seen in Jnne·, 1976 was asymptomatic without evidence of 
recurrence. 

REFERENCES: 

1. Levine, G. D., Rosai, J., Bearman, R. M. and Polliack, A.: The 
Fine Structure of Thymoma, with ·Emphasis on its Differential 
Diagnosis. A Study or Ten Cases. Am. J. Pathol. 81:49, 1975. 

2. Pascoe, R. R.: An Ultrastructural Study of Nine Thymomas. Cancer 
37:317-326, 1976. 
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ACCESSION NO. 20150 

MODERATOR'S DIAGNOSIS: THYMOMA WITH A MARKED LYMPHOCYTE COMPONENT, ANTERIOR 
MEDIASTINUM 

HISTORY: 

This 45 year old male had vague complaints of left anterior chest 
discomfort for 4 to 6 weeks and was told by his local medical doctor 
that he had an abnormal chest radiograph. He was also under treatment 
for high blood pressure. 

DISCUSSION: 

Microscopic Description: At low power, plasma and lymphocyte lakes 
are evident. In addition there are pale zones against a dark background. 
These are due to a higher epithelial lymphocyte ratio in rounded circum
scribed foci. Such areas have been interpreted as representing an 
attempt at medullary differentiation. The epithelial cells in this neoplasm 
are typical of many thymomas and mainly evident as vesicular nuclei with 
poorly defined cytoplasm. Lymphocytes show a range from small and inactive 
to slightly enlarged with more open chromatin and mitotic figures are very 
abundant. Fo~ cells are observed in some sections. These have the typical 
appearances of foamy macrophages. 

Comment: This patient has a thymoma which demonstrates particularly 
well the distinction between thymoma and lymphoma. Most notable are 
the appearances at low power of large pale islands of medullary differen
tiation, and the ~resence of plasma and lymphocyte lakes. At high power 
this lesion is difficult to distinguish from lymphoma, especially when one 
considers the numerous mitotic figures that are present. Electron 
microscopy was performed on a paraffin block from this patient and showed 
typical epithelial characteristics with desmosomes and tonofilaments. The 
presence of foam cells in some sections is non-specific and demonstrates 
the tendency for inflammatory change that occurs in many thymomas. 
Seventeen percent of thymomas contain foam cells, 16% have cholesterol 
granulomas, calcification is present in 15% and actual oone formation 
is observed in 4%. 

The L hoc E ithelial Thymoma: In a series of 164 cases. 
lRosai & Levine . lymphocytes were completely absent in only 4% of cases. 
They were scant in 20%,, woderate in 39% and predominant in 37%. The 
significance of these figures is difficult to evaluate when one considers 
that in any one thymoma there can be a great variation from one high power 
field to the n~t in the number of lymphocytes present. In addition to the 
conceptual problems related to the use1 of such terms as "lymphocytic'' or 
'lnb:ed lymphocyt.ic-epithelial11 thymoma, it is also apparent therefore that 
these terms will Yary innany cases depending on how many sections or which 
part of a particular section is examined. 
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The lymphocytes in thymomas are T cell in nature lLevine and Polliack, 
Cossman}. Although it is often stated that lymphocytes in thymomas are 
small and inactive, they are in fact, a ~ighly proliferative population 
and, when present in large numbers~ are invariably associated with marked 
mitotic activity. Imprints also reveal the range of transformation 
from small round! lymphocytes to markedly enl.arged cells. However,. cells _ 
of the imm.unoblast type , such as characterize infectious mononucleosis and! 
other reactive lymphoid conditions, are not observed. In addition to the 
high proliferative rate,, lymphocytes alscr appear to have a high death 
rate in the thymoma~ and a starry-sky appearance is evident in 20% of thymomas. 
Since· this finding in thymomas is not well known,, whereas it has been well 
described in a variety of lymphomas, it represents an important cause of 
misdiagnosis of a lymphocyte rich thymoma as malignant lymphoma. The 
finding of medullar;i differentiation is very useful as it does not occur 
in lymphomas. It is present in 16% of thymomas. It should not cause 
confusion With nodular lymphoma, which is of course characterized by a 
distinctly different cell population 

Follow-Up: The patient had an incompletely removed lesion and 
was treated with chemotherapy. At present he appears well and is said to 
be an active golfer. The significance· of the silver dollar-sized lesion 
that appeared while he was on chemotherapy is unexplained. Because of 
the his.tory of invasion, this patient may be regarded as having had a 
malignant thymoma~ which usually would be treated with radiotherapy rather 
than chemotherapy. Megavoltage radiation may be effective in local 
control of the disease. (Marks et al..). 

REFERENCES: 
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DECEMBER 11, 1977 - CASE NO. 15 

ACCESSION NO. 20209 

MODERATOR'S DIAGNOSIS: LYMPHOBLASTIC LYMPHOMA, CONVOLUTED, OF THE THYMUS, 
ANTERIOR MEDIASTINUM 

HISTORY: 

This 10 year old CaucasianEale was admitted witb a cough of 10 days' 
duration and mld dyspnea O:f 5 days, I duration. 

DISCUSSION: 

Microscopic "Description:. Sec,tions show a diffuse neoplastic 
replacement of the t~s. Preservation of some thymic lobular connective 

· tissue has resulted in a pseudonodular pattern. Rare plasma and lympho
cyte lakes are observed. Case 15, represents the only occasion in which I 
haYe seen this phenomenon in some 25 lymphoblastic lymphomas of the 
thymus, approximately 40 histiocytic lymphomas and 20 cases of thymic 
Hodgkin 1 s disease. It does point out, however, that plasma and lymphocyte 
lake formation, although highly· characteristic o,f thymoma, is not patho
gnomonic of this neoplasm. 

The thymus is overrun by cells that have an even distribution of 
chromatin, inconspicuous nucleoli and often demonstrate nuclear convo
lutions. Numerous mitotic figures are present, and a starry-sky appearance 
is seen in some areas. Residual thymus is observed in the form of Hassall's: 
corpuscles. These consist largely of anucleate squames. 

Comment: The preseryation of some residual thymus is characteristic 
of many lymphomas invading this organ. Residual thy:mus may be represented 
by islands of atrophic epithelium or, as in this case, by Hassall, s corpuscles, 
which appear to be resistant to destruction by lymphoma (and leukemia}., 

Lymphoblastic lymphoma of the anterior mediastinum most frequently 
occurs in the second decade and predominantly effects .males, so that this 
patient is characteristic clinically. Also characteristic is the short 
clinical history of only ten days, in spite of the presence o:f a large 185, 
gram mass. 

Although the convoluted nature of lymphoblastic lymphoma of the thymus 
is widely recognized (Barcos and Lukesl, Nathwani et al. have demonstrated 
that the lymphoid cells may have smooth nuclear contours. 

The lymphoblasts in lymphoblastic lymphoma are T cells in nature and, 
as with fetal thymus (Gatien et al., Stein and Muller-Hermelinkl, they may 
demonstrate spontaneous rosette formation with sheep red blood cells and 
with cells coated with immunoglobulin and complement. (Stein et al.~ Jaffe 
et al. and Bardosi.L The latter (EAC rosettesl usually are regarded as a 
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characteristic of B cells but it appears that fetal thymocytes and lympho
blasts (which are considered T cells) can also for.m EAC rosettes. The 
immunologic similarity between fetal thymocytes and lymphoblastic lymphoma, 
as well as the finding of terminal deo~ucleotidyl transferase in the 
neoplastic cells (Donlon et al.l, suggests that lymphoblastic lymphoma may 
be of thymic origin. However, this leaves unexplained why only some 50% 
of patients with T cell lymphoblastic leukemia have a mediastinal mass. 
It is of course possible that the thymus· is subclinically involved in. such 
cases. Terminal transferase has been demonstrated in lymphocytic neoplasms 
other than T-cell in type. (L. Vogler et al., N1.E.J.M. 298:872, 1978). 

The prognosis of lymphoblastic lymphoma involving the anterior 
mediastinum has previously been a dismal one, because of the great 
tendency of such lesions to become disseminated and leukemic. The 
institution of early chemotherapy (Lau et al.} may result in an improved 
prognosis. 

The differential diagnosis between thymoma and lymphoblastic 
lymphoma is seldom a practical problem. Lymphoblastic lymphoma appears 
mainly in the first. and second decade, while thymoma is most common in 
middle age. Although the lymphocytes in thymoma display some hetero
geneity and mitotic activity, they do not show the nuclear convolutions 
and characteristic fine, even dusky chromatin pattern of lymphob~astic 
lymphoma cells. These latter cells display many nuclear blebs on electron 
microscopy, and have no epithelial characteristics. It is of course 
important to interpret. in context the finding of T lymphocytes in an 
anterior mediastinal tumor. Although both thymoma. and lymphoblastic 
lymphoma cells form spontaneous sheep red blood cell rosettes, the 
lesions are easily distinguished on histologic and clinical grounds. 

Follow-Up: This patient received radiotherapy and extensive 
chemotherapy and in spite of opportunistic infections, including pneu
mocystis pneumonitis, cytomegalic chorioretinitis and herpes zoster, 
he is presently well without evidence of tmnor. This patient is a 
good example of the better prognosis that may be achieved in lymphoblastiC' 
lymphoma of the anterior mediastinum, if early systemic chemotherapy is 
instituted. 
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Reference 5 is a good example of how misleading the' indiscriminate use 
of the word "thymoma11 can be. 
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ACCESSION NO. 18170 

MODERATOR'S DIAGNOSIS: HODGKIN'S DISEASE INVOLVING THE TRYMUS, ANTERIOR 
MEDIASTINUM 

HISTORY: 

This 35 year old Black female was admitted with a 2 weeks' history 
of chills, .fever,, night and early morning sweats, and a mild sore throat 
and backache. 

DISCUSS.ION: 

Microscopic Description: Microscopic sections show a tumor made 
up of rounded lymphoid nodules set in a dense fibrous background. Within 
many of these nodules there are· lacunar cells and classic Reed-Sternberg 
cells. · These cells, in the background of -mature· lymphocytes and eosinophils, 
are highly diagnostic of Hodgkin's disease. There is an intimate 
admixture between the Hodgkin's process and the thymus in some areas. 
Residual Hassall 1 s corpusc•les lie side by side with Reed-Sternberg cells. 
Elsewhere,, tails of atrophic epithelium extend out from cystic foci 
lined by ciliated columnar epithelium. In some areas these cysts (which 
contain PAS positive material and are lined by PAS positive cells) are 
conspicuous. In some sections numerous lymphocytes lie beneath the cyst 
lining, and atypical cells of Hodgkin's type are scattered amongst these 
lymphoid cells. 

Comment: The histologic features described. are typical of Hodgkin's 
disease involving the thymus. By far the majority of these cases are of 
nodular sclerosing type. (Dorfmanl In the past, great controversy has 
existed as. to the· nature of Hodgkin's disease of the thymus. The intimate 
admixture of !fodgkin's disease with pre-existing thymus led to the 
concept of "granulomatous thYJiloma11 and for many years the true lymphomatous 
nature of this process was not recognized. As Katz and Lattes indicated in 
their study, the danger of such an approach is that patients either had 
no or inadequate radiotherapy, and the tendency to recurrence was much 
higher than in true thymoma. In Katz's seri~s, 8 of 17 patients developed 
recurrent disease and 6 or 17 developed extra mediastinal disease. In 
the series or Keller and Castleman, 20 of 4o had recurrent disease with 
2 dying as a result of the tumor. These studies indicate the great impor
tance of accurate diagnosis so that appropriate therapy for Hodgkin's 
disease can be administered. · 

The cysts that characterize Hodgkin 1 s disease are by no means speciric 
to this conditi.on. In fact, it appears that a great variety of pathologic 
processes :tn the thynrqs can result in cyst for.mation. However, the presence 
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of ciliated lini.ng in such cysts seems particularly characteristic of 
Hodgkin's disease. 

The prognosis of Hodgkin's disease presenting in the anterior 
mediastinum is relatively good with a five year actuarial survival in the 
Keller and Castleman series of 75%. Because of' the lack of contiguity 
of lymph node spread between the mediastinum and the abdomen, when Hodgkin's 
originates in the :mediastinum, it, is unlikely to spread to, the abdomen 
unless cervical lymph nodes, especially on the left,, are also involved. 
Kaplan's studies have clearly shown a contiguity between cervical and 
abdominal lymph nodes. 

There is abundant fibrous tissue in this patient's lesion. As 
mentioned earlier, the rounded nodules of Hodgkin's disease tend to be 
somewhat different from the more irregular angulated nodules of thymoma. 
The cytologic findings, in particular the presence of numerous atypica2 
(

11Hodgkin's 11
} cells and. occasional Reed-Sternberg cells, are further aids 

in the distinction from thymoma. If doubt remains, electron microscopy 
can be used and will demonstrate an absence of epithelial features in 
the atypical Hodgkin's cells. Some patients with anterior mediastinal 
Hodgkin's disease demonstrate very dense fibrosis. The differential 
diagnosis of such lesions includes sclerosing mediastinitis, thymoma with 
abundant fibrosis and Castleman's disease. 

Follow-Up: The patient received radia~ion therapy and as of mid-
1965 was well and apparently free of disease. 
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MODERATOR 1 S DIAGNOSIS: HISTIOCYTIC LYMPHOMA, OF THE THYMUS, ANTERIOR 
MEDIASTINUM 

HISTORY: 

This 18 year old femal e developed acute retrosternal pain in 
September~ 1976. This radiated into the left shoulder and was not 
associated with dyspnea. 

DISCUSSION: 

Microscopic· Description: The thymus i s replaced by a malignant 
neoplastic infiltrate, com~osed of cells with vesicular nuclei, prominent 
nucl eoli and poorly def ined eosinophilic cytoplasm. Numerous mitotic figures 
are observed and some are atypical. Ther e is a scattering of l ymphocytes 
in some foci, and in some areas this is perivascular in location. The 
neoplasm has invaded the perithymic fat with preservation of individual 
fat lobules in a manner characteristic of lymphoma. 

Cysts are· seen within the tumor, and these are lined by flattened 
squamoid epithelium. In some sections residual thymus is clearly 
identified. 

Electron microscopy show'"s no epithelial features in these cells. 
The indiYidual cells have abundant polyribosomes and this reflects the 
positive staining wit h methyl green pyronine. Nuclear blebs are readily 
ident ified. 

Reticulum stains show moderate amounts of reticulum scattered around 
small groups of cells and surrounding individual cells in an irregular 
distribution. 

Comment: The neoplasm is, undiff'erentiated in appearance and has to 
be distinguished from poorly differentiated thymic carcinoma. Electron 
microscopy is very valuabl e in this regard in it"s f ailure to demonstrat e 
epithelial characteristics and is helpful in establishing the diagnosis of 
histiocytic lymphoma. The methyl green pyronine stain, although sometimes 
strongly positiye in histiocytic, lymphOina,, does not differentiate this 
lesion from t~ic carcinoma which can also contain abundant cytoplasmic: 
ribonucleic acid. The invasion into fat. with preservation of pre-existing 
fat cells, although typical of histiocytic lymphoma, again is not specific, as 
an undifferentiated carcinoma can grow in a simila~ fashion. 

2 4 



l 

, 

) 

) 

v 

Page 2 DECEMBER 11, 1977 - CASE NO. 18 

ACCESSION NO. 22406 

The finding of extensive cystic change in this lesion is yet another 
example of reactive thymic cyst :formation around a thymic neoplasm. There 
is no evidence that necrosis has produced these cysts, which have a 
well defined epithelial lining and are continuous with surrounding thymus 
in: some areas. 

Histiocytic lymphoma can present i n the anterior mediastinum as part 
of a generalized disease but can also manifest in the manner that 
suggests origin in this site. (Van Heerden et al.) An Unpublished Series 
o:f 35 Patients (SUMC) have had a mean age of 35 with an equal sex: distribution 
and have mostly presented with symptoms suggesting compression or invasion 
of structures of this mediastinum. Patients have died either o:f uncontrollable 
mediastinal disease or systemic spread. A small group have a long' survival, 
and it is possible that histiocytic lymphoma, Stage 1, in the anterior 
mediastinum is sometimes curable. 

Follow-Uo: This particular patient had abdominal lymphangiography 
which suggested lymph node involvment. Following radiotherapy and 
chemotherapy she is well, but the length of' follow-up is too short to, 
evaluate the outcome of the disease. 

REFERENCE: 
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MODERATOR 1 S DIAGNOSIS: THYMIC HISTIOCYTIC LYMPHOMA. WITH CO:MPARTMENTALIZING 
FIBROSIS~ ANTERIOR MEDIASTINUM 

HISTORY: 

This 30 year o1d female was admitted on April 26, 1976 for evaluation 
of intermittent, sharp, nonradiating, not obviously pleuriti c, chest pain 
of several years' duration, worsening over the previous, month with non
productive cough and dyspnea. Her voice was intermittently hoarse. There 
was no history of fever, night sweats, weight loss or pruritus. 

DISCUSSION: 

Microscopic Description: Sections show a neopl asm composed of many 
small islands of cell s surrounded by fibrous trabeculae. This compart
mentalizing pattern is dramatically highlighted by reticulin and trichrome 
stains. Some of the lobules of neoplasm appear to be replacing pre
existing thymus, as judged by the presence within them of well defined, 
Hassal1 1 s corpuscles. This appears to be another demonstration of the 
resistance of Hassall's corpuscles to destruction by lymphoma. Individual 
tumor cells have vesicular nuclei often with prominent nucleoli and tend 
to have some folding of the nuclear membranes. In some ar~as there are 
a moderate number of lymphocytes present,, and it is easy to understand 
how this can cause confusion with thymoma. However, electron microscopy 
shows no epithelial features, and demonstrates a large, number of nucl ear 
blebs. 

Comment: This malignant anterior mediastinal tumor with compart
mentalizing fibrosis is interpreted as a variant of histiocytic lymphoma. 
This conclusion is supported by the light microscopic features, which show 
non-cohesive cells, vesicular nuclei and prominent nucleoli; more persua
sive evidence is provided by the ultrastructural findings of nuclear blebs 
and the absence of epithelial features. There is analogy between this 
tumor and the sclerosing lymphoma described by Rosas-Uribe and Rappaport 
in the axilla and neck. 

Follow-Up: This patient has had persistent mediastinal and pulmonary 
disease as well as a paravertebral mass thought also to represent lymphoma. 
She is doing poorly at the present time and can walk only with the assis
tance of oxygen. 
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Anterior Mediastinal Lymphoma: Hodgkin's disease, histiocytic 
lymphoma and lymphoblastic lymphoma are the important lymphomas to consider 
in the differential diagnosis of anterior :mediastinal lesions. Chronic 
lymphocytic leukemia of either B or T. cell ty:pe fort1.Ulatel.y presents 
only very rarely as an anterior :mediastinal Eass. The differential. 
diagnosis between a well differentiated lymphocytic lymphoma involving 
the thymus and thy:mOII).a would of course be extra-ordinarily difficult. 

RE:ll'ERENCES : 

1. Rosas-Uribe and Rappaport, H.: Malignant. Lymphoma,. Histiocytic Type 
with Sclerosis (Sclerosing Reticulum Cell Sarcomal. Cancer 29:946, 1972. 
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ACCESSION NO. 20288 

MODERATOR 1 S DIAGNOSIS: THYMIC' CARCINOMA, ANTERIOR MEDIASTINUM 

HISTORY: 

This 68 year old temale presented with precordial pain, radiating 
to the, back and shoulder blades. 

DISCUSSION: 

Microscopic Description: Sections show a neoplasm forming islands 
separated by bands of fibrous tissue of varying width. The neoplaffin 
extends into adipose tissue and is composed of sheets of cells with large 
hyperchromatic nuclei which contain prominent nucleoli. Occasional 
cells show distinct squamoid differentiation. The epithelial cells are 
admixed with a moderate number' of. mature appearing lymphocytes, which 
lie scattered loosely amongst the tumor cells and are also apparent in the 
stroma around the neoplasm. Many mitotic figures are seen within the 
tumor and! the cytologic impression is clearly that of a malignant epithelial 
neoplasm. Occasional dilated perivascuiar spaces containing lymphocytes 
are also seen. 

At the edge of this, neoplasm· are islands of atrophic, but still 
identifiable, residual thymus. 

Methyl green pyronine stain shows abundant RNA in the cytoplasm of 
t"he tumor cells and also highlights the presence of plasma cells in the 
surrounding stroma. 

Comment: The features of this lesion are those of malignant epithelial 
neoplasm. Because this is located in the anterior mediastinum, thymic 
carcinoma is a distinct diagnostic possibility. However, in cases such, as 
this, an origin in the lung, or in some other primary site must be 
excluded before a diagnosis of primary thymic carcinoma can be made. 
Case 20 provides a basis to discuss the subject of malignant thymoma in 
more general ter.ms. 

Malignant Thymoma: This term applies to a tbylnoma that is malignant 
either by virture of i t s locally invasive growth, its metastatic behavior or 
its cytologic appearance as indicated in the following classification scheme. 

l. THYMOMA WITH NO OR MINrnAL CYTOLOGIC ATYPIA 
a. Locall y invasi-ve (usual forml 
h. With lymphatic or hematogenous spread (rare} 
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2. CYTOLOGICALLY MALIGNANT THXMOMA (THYMIC CARCINOMA) 
Morphologic variants: 

a. Squamous cell carcinoma of the thymus 
b. Lymphoepithelio~a -like 
c. · Clear-Cell carcinoma 
d. Sarcomatoid (electron microscopy often needed to 

distinguish from pure epithelial tumors} 
e. Undifferentiated (electron microscopy often needed 

to distinguish from histiocytic lymphoma and germ 
cell, tumors l 

Malignant thymoma with no or minimal cytologic, atypia is by definition 
an unpredictable neoplasm. Thymomas with a unremarkable histologic 
appearance may behave in an aggressive fashion. 1 In some series as 
many as one third of thymoma-s are locally invasive, although in the 
series of Rosai and Levine only 7 percent of cases were aggressive in 
nature. The thymoma may grow locally and spread into the mediastinum 
or lung and has a tendency to surround nerves such as the phrenic, and 
vessels, such as the azygos vein. Thymoma may also spread extensively 
into the pleural ~vities. The decision that thymoma is invasive is 
best made by the surgeon. A distinction should be made between adherent 
and invasive thymoma., Thymomas tend to undergo necrosis and the resulting 
fibrosis eaq lead to adhesions, for example to the pleura and pericardium. 
The finding by a surgeon that a, thymoma is unresectable is ~ndicative of a 
malignant thymoma. By the time there is histologic evidence of intra
vascular spread and perineural invasion, the clinical behavior of the lesion 
is all too apparent. Unlike Jain we have not found nucleolar size per se 
t o be a reliable index of aggressive behavior., Similarily, mitotic 
counts are of little value, as these are in any case usually high in 
lymphocyte-rich benign thymomas. A paucity of lymphocytes is said to 
be associated with aggress,ive behavior (Masaoka et aLl, but in any 
one c~se, this is of little prognostic value., While encapsulated thymoma 
is adequately treated by surgery alone and recurrence is rare (2%), invasive 
thymoma should be treated with post-operative radiation (Marks). 

It is clear from a review of the literature that true lymphatic or 
hematogenous spread from malignant thymoma in category I is extremely 
~are. Many cases of lymphoma, carcinoid and germ cell tumor have been 
erroneously reported as Eetastatic thymoma. 

Invasive thymomas have a worse prognosis as was demonstrated in the 
study by Bernatz et al., which provides good statistical information on 
the behavior of thymomas. 

Case 20 wil l be classified as a type, 2 malignant thymoma and repre
sents a poorly differentiated squamous carci noma. Sbimasato bas recently 
provided an excellent account of squamous cell carcinoma of the thymus. 
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Thymic· carcinomas may have a, close histologic resemblance to lympho
epithelioma of the nasopharynx. The diagnosis in these cases can usually 
be made without electron microscopy, but this is certainly a valuable aid 
in confirming the diagnosis. 

Thymoma with sarcomatoid differentiation will be discussed in relation 
to a later case. (Case 1) 

Some malignant thymomas are so undifferentiated that they are indistin-· 
guishable from histiocytic lymphoma and can only be so differentiated by 
electron microscopy. 

In summary, category 2 malignant thymoma is a thymoma in which the 
diagnosis is, made primarily on the basis of cytology regardless of 
behavior. Thus one sees encapsulated tumors of the anterior mediastinum 
which are cured apparently by surgery alone but cyto·logically are undoubtedly 
carcinoma. There is a well documented case ,of anterior mediastinal 
carcinoma treated by radiotherapy where a later autopsy study (death having 
occurred due to cardiac disease) showed no evidence of residual carcinoma. 
(Goldman) . In general, however, thymic carcinomas are more likely to be 
both invasive and metastatic. Even with metastasis to local lymph nodes, 
cure may still be achieved by surgery and radiotherapy and chemotherapy. 
( Shimosato} 

Follow-Up: The patient died the year after surgery and had no 
so it is uncertain. whether she had residual or metastatic disease. 
three months post-irradiation,, a chest fil:m was taken and showed no 
of' recurrent tumor. 

REFERENCES: 
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ACCESSION NO. 13478 

MODERATOR ''S DIAGNOSIS: THYMIC CLEAR CELL CARCINOMA, RIB 

HISTORY: 

This asymptomatic 42 year old Caucasian .male on routine radiograph 
in 1954 was noted to have a rounded cystic mass in the mid-portion of the 
anterior mediastinum, projecting s2ightly to the right. There was no 
calcification or displacement of~ediastinal structures. A radiograph 
one year previous was reportedly normal. Bronchoscopy, including cytology 
and cultures, was negative. 

On January 22, 1954 a firm mass, measuring 2 x 6 x 4. 5 em. , was 
found at.tached to the anterior portion of the right side of the mediastinum 
and loosely attached to the right lung. The mass was dissected from the 
superior vena cava and from the right side of the peric~rdium.· Two 
stalk-like attachments to the mass were thought to be thymic tissue. 
The surface o:f the mass, was re·latively smooth. Sectioning showed firm, 
grayish-pink, partially lobulated, homogeneous tissue. In 1961 radiographs 
revealed metastases to the lungs, ribs, and seventh thoracic vertebra. 

DISCUSSION:· 

Microscopic Description: Sections show a tumor made up of' sheets of 
clear ce·lls with well defined cell membranes. Nuclei are atypical with 
hyperchromatic chromatin and prominent nucleoli. The clear cytoplasm is 
due to a very abundant glycogen content. in these cells._ Sections 
of the seminar case are from metastatic tumor in the rib and were 
identical cytologically to the original tumor in the anterior mediastinum. 
In both sites, there is abundant fibrosis, sometimes resulting in large 
sheets of hyalinized collagen separating lobules of tumor. Cystic thymus 
and atrophic thymus are· recognized around the tumor in the anterior 
mediastinum. Autopsy showed similar tumor in lung and bone (_thoracic 
vertebra, ribs). The most important observation at autopsy was the 
absence of any evidence of renal cell carcinoma. 

Comment: This case is interpreted as a primary thymic carcinoma of 
clear cell type with wide spread -metastases. The time course of'' the 
disease makes a primary carcinoma of the lung in.ost, unlikely. Primary 
renal cell carcinoma can spread to, the thymus, as in two cases in the 
Stanford files, where the carcinoma was indistinguishable from that seen 
in the present case. However, the autopsy findings exclude renal cell 
primary. Five percent of thymomas contain an occasional large, clear, 
glycogen rich cell similar to those found in this thymic carcinoma. 
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This is a very unusual case since few thymomas are made up l?redom;i:nately 
of glycogen rich clear cells, and reported cases of thy.mic carcinoma do not 
include descriptions similar to. this case. 
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ACCESSION NO. 13232 

MODERATOR 1 S DIAGNOSIS; THYMOMA WITH J;'SEUDO-RIBBON PATI'ERN ,, ANTERIOR 
MEDIASTINUM 

HISTORY: 

This 63 year old Caucasian Eale complained of cough, hoarseness and 
weight loss of 2 months' duration. He produced 1/2 cupful of clear white 
sputum daily. 

DISCUSSION: 

Microscopic Description; The neoplasm is composed of cells arranged 
in a distinctive pattern. These forms ribbons around blood vessels. 
Between the vessels and these cells there is often some plasma, and a 
few lymphocyte lakes. In some foci, the epithelial ribbons are extremely 
attenuated. Epithelial cells have vesicular nuclei, and, mitotic figures 
are not.evident. Electron microscopy shows well defined desmosomes and 
tonofilaments typical of epithelial cells, and there are no dense core 
grarrules. 

Comment: This case is interpreted as an epithelial thymoma with a 
pseudo-ribbon pattern. It is an example of a variety of thymoma that 
is confused with thymic carcinoid, and indeed in some foci the two may 
well be indistinguishable. Once again, electron microscopy is invaluable, 
and the ready demonstration of epithelial characteristics and the absence 
of dense core granules are in keeping with the diagnosis of thymoma. Further 
evidence that this is a thymoma is found in many cases where there is a 
merging of pseudo-ribbon with EUch more classic thymoma-like foci. The 
attenuated perivascular epithelial ribbon-type of pat~ern is seen in 
7% of thymomas. In some the attenuation is very striking and this has been 
referred to erroneously in the past as lymphangiomatoid thymoma. The ribbons 
of thymic carcinoid tend to be Euch more complex than seen in the present 
case (this is well demonstrated in Case ll of this seminar). The presence 
of perivascular plasma cells and lymphocytes favors thymoma although an 
occasional carcinoid will demonstrate these findings. 

:Paraganglioma. can occur in the anterior mediastinum and· also has to 
be distinguished in the present case. However, Case 10 does not demonstrate 
a convincing, zellballen pattern, and on electron microscopy one would expect 
to find dense core granules in a paraganglioma. 

Follow-Up: UnaYailable as yet on this case. 
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DECEMBER 11, 1977 - CASE NO. ll 

ACCESSION NO. 22405 

MODERATOR'S DIAGNOSIS: THYMIC CARCINOID,, ANTERIOR MEDIASTINUM 

HISTORY: 

This 56 year old male was admited for prostatectomy for benign 
prostatic hyperplasia. At that time (September 1975} chest radiograph 
revealed a mass along the right·cardiac border and the initial impression 
was that o:f a pericardial cyst. The only symptom was that of pain in the 
right chest upon lifting heavy weights. There was no history of weakness. 
In retrospect a chest. radiograph dated January 1967 also revealed the lesion, 
which then was the size of a walnut. 

DISCUSSION: 

Microscopic Description: Section shows a neoplasm with a small rim 
of residual atrophic thymus. The neoplasm is distinctly lobulated by bands 
of' fibrous tissue. Tumor growth is evident around, large vessels and also 
within small vascular channels. The tumor cells are arranged! in sheets and 
in ribbons. Individual cells have hyperchromatic nuclei with coarsely 
granulated chromatin and well defined granular eosinophilic cytoplasm. Many 
mitotic figures are observed. In some foci. the complex arrangement of the 
cells has produced a pseudo acinar pattern and even a papillary appearance. 
Lymphocytes are extremely uncommon within this lesion. In many foci there is 
cell degeneration with nuclear pyknosis. 

The Grimelius stain shows many argyrophil granules and on ultra
structural examination dense core granules are readily demonstrated 
(the latter examination performed on formaldehyde fixed tissue}. 

Comment: The present case shows many typical features of thymic' 
carcinoid. The nuclear characteristics. deserve special attention. 
The rounded nuclei with coarse chromatin is especially characterist.ic. 
The complex ribbon and in particular the ultrastructural findings are all 
highly diagnostic. The presence of vascular invasion is also typical of 
thymic carcinoids, although surgery in such cases can still result in 
apparent cure. (Rosai and Riga~ 

Follow-Up: The patient has a follow-up from November 18, 1975 to 
Jnly 15, 1~77 and remains in good health. The prognosis should still be 
cautiously evaluated, as thymic carcinoids Eay take many years to recur. 
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MODERATORrS DIAGNOSIS: THYMIC CARCINOID WITli SPARSE DENSE CORE GRANULES, 
ANTERIOR MEDIASTINUM 

RISTORY: 

This 41 year old female patient presented in May, 1977 with a history 
of occas~onal interscapular· pain present for one year. This, pain was 
aggrayated by deep inspiration., There were no other complaints and her 
general health was good. There was no history of dyspnea, cough or hemoptysis. 

DISCUSSION: 

Microscopic Description: The tumor is composed of numerous sheets 
of cells which are arranged in a lobulated pattern due to fibrous bundles 
of varying width. A notable feature at low power is the. presence of sharply 
circumscribed[ necrotic· foci. These foci consist of rounded islands of 
necrotic tumor cells in which residual nuclear debris is often present. Many 
of these islands show calcification. Some necrotic foci are surrounded by a, 
band of cells which in turn is circumscribed by fibrous tissue, the effect 
being one of "pseudo-zellballen." Some necrotic foci are replaced by foamy 
macrophages. In one section a small amount of residual thymus is seen at the 
periphery of the tumor. The tumor cells in addition to being arranged in 
rounded groups and sheets also have a distinctive trabecular arrangement in 
some areas. Individual tumor cells have rounded nuclei with coarse chromatin 
and prominent nucleoli, and mitotic figures are numerous. Lymphoc;ytes are 
present in the fibrous stroma. Within the neoplasm many cells are 
undergoing degeneration,, and these pyknotic nuclei must be differentiated 
from lymphocytes. 

Comment: The light microscopic appearance of numerous punctate 
islands, of necrosis in conjunction with the cytology of the cells is 
highly characteristic of thymic. carcinoid. A surprising feature of 
this case is the difficulty with which dense core granules were demonstrated 
ultrastructurally. Because of this, consultations were obtained from Dr. 
Juan Rosai of Minneapolis and Dr. John Azzopardi of London. They both 
agreed that this was a, thymic carcinoid. The explanation for the paucity 
of the granules is uncertain. One possible explanation is autophagocytosis 
of dense core granules, a process that does occur in lactating rats that have 
just weaned their young. (Smith and Farquharl Some thymic carcinoids have 
abundant lysosomes and lipofuscin like granules, so that the cellular 
machinery is certainly present for this mechanism to occur. In the present 
case, there were many rather faint granules within membranous vesicles, and 
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there were also myelin figures, and it is possible that autophagocytosis 
has played a role in the scarcity of ~emaining granules. 

Follow-Up: Follow-up period is, too short to allow accurate evaluation 
of this patient 1's course. Following surgery, April 5, 1277 and radiotherapy 
the patient is doing well. The value of radiotherapy for thymic carcinoids 
has not yet been evaluated. Because of the invasive tendency in the present 
case, as well as general tendency :for thymic carcinoids to be histolo
gically invas.ive even when they appear encapsulated, it seems reasonable 
to consider radiotherapy to such patients. 
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THYMIC CARCINOIDS - GENERAL COMMENTS 

This tumor, composed of cells containing large numbers, of secretory 
dense coarse granules has long been confused with thymoma. However, 
thymic carcinoid shows morphologic functional and behaYioral character
is.tics that are clearly different from thymoma. (Rosai and Riga, Rosai 
andl Levine l. 

The :morphologic features of this tumor usually permit a distinction 
to be :made· on light :microscopy from thymoma. At low power, one sees 
a ribbon and festoon pattern (Characteristic of fore-gut carcinoidsl 
(Saga and TazaweL. The numerous areas of punctate necrosis, often 
calcified, are especially characteristic. Nuclei tend to have coarser 
chromatin than found in the epithelial ce·lls of thymoma, and the cytoplasm 
is. often well defined with a granular eosinophilic appearance. It is 
evident from case· 12 that lobulation alone will not help to distinguish thymic 
carcinoid from thymoma., E'lectron :microscopy is especially helpful in the 
diagnosis of thymic carcinoid, as almost invariably dense core granules 
are found in large numbers. In case 12 occasional desmosomes and tonofilaments 
were observed,. but these are the exception to the rule in thymic carcinoid. 
Even when desmoso:mes are seen, the presence of broad bundles, of tone-
filaments is most unusual. 

Because thymic carcinoid is a relatively newly described entity, 
there are fewer reports to provide an overall picture of its. behavior 
than are available in the case of thymoma. However, a review of the litera
ture does reveal two distinct features of' thymic carcinoid, namely 
its malignant potential and its association with Cushing'·s syndrome. 

Azzopardi and Williams recognized the· endocrine nature of a variety 
of extra-adrenal neoplasms associated with Cushing's syndrome, and it 
becomes quite evident that this also applies, to thymic tumors. associated 
with Cushing's. Patients with Cushing's disease and anterior mediastinal 
tumor do not have thymoma, as. defined earlier in this seminar, but 
invariably have thymic carcinoid. Some patients with thymic carcinoid 
have the multiple endocrine syndrome, and on rare instances a thymic 
carcinoid is associated with a carcinoid elsewhere~ the lung and i2eum 
each accounting for one such example. 

Cushl~g's syndrome was present in 17 of 58 (34%2 thymic carcinoids. 
The prognosis is poorer in this group and :many of the patient died either 
with metastatic disease or due to the~etabolic disturbances. Seven of 
17 C41%L had documented~etastases especially to mediastinal or cervical 
lymph nodes but also to bone. The bone metastases present as osteosclerotic 
lesions. In same cases surgical removal of the tumor results in disappearance 
of the clinical and biochemical features. of Cushing's syndrome (Muirra et al., 
Albeaux-Fernet et al. and! Pimstone et al. I.. Diagnosis of an anterior 
mediastinal tumor as thymic carcinoid can be expedited by pre-operative 
selective. venous catheterization and ACTH assay CRees et al. }. Analysis 
of thymic carcinoid associated with Cushing''s syndrome reveals a high 
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concentration. or ACTH (Lemon et al., Muirra et al., Pimstone et al. Mussini
Montpellier et al. and Lorey et al.} which Lowry et al. have shown to contain 
the 2-38 seq_uence or :pituitary ACTIL . As expected the .adrenals are regularly 
hyperplastic. In one remarkable case in which an adrenalectomy was done before 
the thymic source of ACTH was recognized, there was sudden rapid growth of the 
-mediastinal tumor following the adrenalectomy (Pimstonel. Thymic carcinoid not 
associated with Cushing's ~drame manifests a somewhat less aggressive 
growth. Of 33 such cases, there were -metastases in 10 (3o% l and at least 
8 had recurrent tumor. It -may take years for the recurrences to become 
manifest, and. the patient nay li-ve for l!lany years with resid~al tumor. The 
overall -metastatic rate in cases without and with Cushing's syndrome, is 16 
of 50 (32%1. This is clearly different from the behavior of thymomas. 
Th~ic carcinoid associated with nrultiple endocrine adenomatosis (Rosai 
et al.l appears to be a "lllOre progressive disease, and the cases described 
by Rosai were all clearly malignant. 

In the gastrointestinal tract the regional concept of carcinoid tumors 
has be.en expanded to include neoplaSJD.s producing a variety of hormones. 
Similarly, it seems that the concept of thymic carcinoid must be expanded 
to include functional and-morphologic Yariants. Crhis concept will be 
elaborated upon when Case 3, which is a spindle cell carcinoid with 
calcitonin production, is considered.l 

While cells with abundant dense coarse granules are well described 
in animal thymuses (Hakanson et al. l, there are only a few reports of 
their occurrence in human thymuses. Vetter and McAdams describe 
such granules in Hassall 1 s corpuscles,, and Bearman et al. confirmed this 
observation. Argentaffin cells have been. found in the thymic medulla 
of humans (Rosai and Riga}. Whatever their origin, thymic carcinoids 
represent a characteristic entity with distinct morphologic, clinical, and 
biochemical characteristics. 

Pearse has delineated. the APUD system and it is certainly possible 
that a carcinoid of the thymus represents a tumor of this series of cells. 
Judge has described for.malin induced fluorescence in the thymic carcinoid, 
and a recent fascinating account by Ho and Ho documents the presence of 
melanocytes within the thymio carcinoid. This finding is certainly suggestive 
evidence of neural crest contribution to the tumor. It would be interesting 
to apply the1 elegant experimental techniq_ues of Andrew and or Fontaine et al. 
to document migration or neural crest cells to the thymus. These workers 
haye confirmed the neural crest origin of' thyroid C cells and paraganglia 
but have cast. doubt on the neural crest origin of APUD cells in the 
gastrointestinal tract. However, none of their studies addressed the 
issue of a, neural crest contribution in the thymus. 

In sU!llil').ary, the present situation is that there is good deductive 
evidence that thymic carcinoid is a tumor of neural crest origin, but this 
remains to be formally proven. 
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DECEMBER 11, 1977 - CASE NO. 4 

ACCESSION NO. 22413 

MODERATOR'S DIAGNOSIS: SPINDLE CELL THYMOMA, ANTERIOR 'MEDIASTINUM 

HISTORY: 

This 68 year old female had noted substernal and right chest pain 
for approximately one :month. She had no history of hemoptysis, night 
sweats, cough, weight loss, dys;pnea, or dysp~agia. There was no history 
of muscle weakness. 

DISCUSSION: 

Microscopic. Description: Sections show a tumor divided into lobules 
by fine bands of fibrous tissue. Indiyidual lobules are composed of . 
cells that hav-e spindle-shaped nuclei and mostly poorly discernible 
cytoplasm. A distinct storiform pattern is noted in areas. Perivascular 
spaces are observed and many of these are filled with macrophages. Some 
sections show foci of frank necrosis with calcification. A reticulin 
stain reveals a variable· pattern of reticulin production with some spindle 
cells being surrounded by reticulin fibers:, while in other areas there is 
no reticulin at all being produced. Electron microscopy reveals 
numerous desmosomes and tonofilaments. (~is thymoma is a subject of a 
case report by Levine and Bensch). 

Comment: The appearances of the neoplasm are highly characteristic 
of spindle cell thymoma. On light, microscopy this tb¥moma has a mesenchymal 
appearance but electron microscopy clearly defines its epithelial nature. 
In many cases, there is a merging of spindle cell areas with more obvious 
epithelial areas but in some instances, it is only with electron microscopy 
that the epithelial aspect of the neoplasm becomes evident. (Levine and 
Bensch, Seemayerl 

Many thymomas have focal spindle cell areas but only in some 5% of 
thymomas is the tumor predominately made up· of spindle cells. The 
classification of thymoma as spindle cell in type does have some clinical 
pathologic ·value. Spindle cell thymo.mas tend to be slow growing and although 
they achieve a large size, are curable by surgery alone. There is a 
negative correlation with -myasthenia gra~is. It is most uncommon for a 
thymoma,. such as that seen in Case 4, to be associated with myasthenia 
gravis. Idiopathic red olood cell aplasia is due to thymoma in 50% of 
instances and two-thirds of these thymomas are spindle cell in type 
(Jepson and Vas., Robins-Browne,. et al. L This is also the variety of 
thymoma most commonly associated with the combination of hypoglobulinemia 
and thymoma. The diff erential diagnosis of spindle cell thymoma will 
be dealt with in the ·discussion of subsequent cases. 

4.6 
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Follow-Up: This patient has a six year follow-up, and in spite of 
having had a very large tumor is perfectly -well following surgery. 
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ACCESSION NO. 22313 

MODERATOR tS DIAGNOSIS: FIBROUS PLEURAL MESOTHELIOMA~ ANTERIOR MEDIASTINUM 

HISTORY: 

This 34 year old female was, admitted for a lumbar spinal laminectomy. 
The patient had no history of chest pain, dypsnea~ dysphagia, cough, 
hemoptysis, night sweats or fever. She' had been a heavy smoker in the 
past and had no history of employment in industry. 

DISCUSSION: 

Microscopic Description: The neoplasm is composed of spindle cells 
which have a rather irregular arrangement and are associated with 
considerable collagen produq.tion. In some foci. the collagen is. abundant. 
producing a star-burst appearance. Many vessels are markedly byalinized. 
The reticuJ.um pattern is variable, being abundant (around individual cells) 
in some foci. Electron microscopy shows only fibroblast-like cells without 
any evidence of epithelial differentiation. 

Comment: This case raises interesting problems of differential 
diagnosis. Electron microscopy rules out a. typical thymoma. The intimate 
association of this neoplasm with the· parietal pleura and the fibroblast
like findings on electron microscopy make the diagnosis of fibrous meso
thelioma a most reasonable one. (Hernandez} 

The differential diagnosis must include neural tumor, leiomyoma, 
spindle cell carcinoid, fibrous histiocytoma, and metaplastic thymoma. 
The last condition is: poorly defined and is a term proposed to cover 
the· possibility that epithelial cells1 in a, thymoma. may undergo metaplasia 
to produce collagen. Certainly in many thymomas, there is a clear distinc
tion , between the epithelial and the fibrous trabecular components. 
However, occasionally one has difficulty defining where epithelium 
ends: and mesenchyme begins, and there is an impression on light microscopy 
of a gradual transition of the epithelial cells to spindle cells surrounded 
by collagen. In this regard I have seen one lesion in the region of the 
thymus, not obviously attached to pleura, composed entirely· of spindle 
cells set in abundant collagen. Electron microscopy failed to reveal 
any epithelial features and it was impossible in this case to distinguish 
between a fibrous mesothelioma and. a 11metaplastic thymoma. 11 

Electron microscopy shows characteristic features in neural and 
smooth muscle tumors. Neural tumors demonstrate abundant basal lamina, 
and long spacing collagen fibers are observed.. (Razzuk et al.) Leiomyoma 

48 



l 

) 

l 

) 

) ) 

) 

Page 2 DECEMBER 11, 1977 - CASE NO. 2 

ACCESSION NO. 22313 

within the vicinity of the thymus is extremely uncommon and ultrastructurally 
shows highly characteristic fusiform densities, filaments,, dense thickenings 
of the plasma membrane and abundant pinocytosis. 

Follow-Up: The patient is presently well without evidence of 
disease (four years post-surgery) . 
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ACCESSION NO. 22575 

MODERATOR'S DIAGNOSIS: THYMOMA WITH SARCOMATOID DIFFERENTIATION, ANTERIOR 
MEDIASTINUM 

HISTORY: 

This 47 year old Caucasian male was admitted with productive cough, 
increasing in freQuency, of l 1/2 months' duration. Over· the previous 
2 weeks he had noticed midline anterior to posterior deep throbbing chest 
pain, with asssociated increasing shortness of breath. Although admitting 
to a 12 lb. weight loss, there were no other systemic symptoms .. 

DISCUSSION: 

Microscopic Description:· This tumor has a variabJ!.e appearance. In 
some areas it appears mesenchymal and is composed of spindle cells with 
hyperchro~atic nuclei and frequent mitotic activity. There are even 
areas with a herring-bone pattern. Elsewhere, the tumor cells are more 
closely aggregated with eosinophilic cytoplasm that imparts a polyhedral 
appearance of the cell. In the mesenchymal-like areas there is abundant 
reticulum around individual cells: while in the more epithelial appearing 
areas reticulum surrounds groups of cells. Electron microscopy shows 
non-specific "mesenchymal 11 features.. The cells have abundant rough endo
plasmic reticulum and in some foci are surrounded by basal lamina. A few 
cilia are observed. There are dense thickenings of the cell membranes, 
and there are also many cell filaments. However, the relationship of 
filaments to the membrane thickenings is not that of typical desmosomes, 
and the attachment seen ultrastructually cannot be regarded as diagnostic 
of epithelium. 

Comment: This case presents extraordinary· difficulties in interpretation. 
It must raise the question of thymic sarcoma. In some areas the appearances 
are very much like that seen in fibrosarcoma, while other ·areas have a 
hemangiopericytoma-like appearance. However, in some foci the tumor has 
a distinctly epithelial appearance at least on light microscopy. 
Ultrastructurally this epithelial appearance has not been confirmed, but 
it is possible that this is due to selection, and the most appropriate 
areas have not been examined ultrastructurally. It is tempting to conclude 
that this is a uniQue example of a thymic sarcoma. However, there is 
ancillary evidence to suggest that this is not the case. Henry has 
described a tumor of the thymus that has a dual epithelial-skeletal 
muscle composition. In the case she described there were spindle cell areas 
that appeared undifferentiated, on light microscopy but had clear cut 
epithelial characteristics ultrastructurally. There were also cells with 
abundant filaments on PTAH staining, which ultrastructurally were clearly 
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skeletal muscle' cells. Henry believes that the skeletal muscle cells 
are of endodermal relation and intimately related to the epithelium. 
In conjun~tion with Drs. Chapek and Rosai, I have seen a somewhat similar 
lesion in which the primary thymic tumor had epithelial-like areas,, as well 
as spindle cell sarcomatous areas,, but in the metastases there were clearly 
defined skeletal muscle fibers, and these were confirmed ultrastruc
turally. In many areas of the primary, the appearances were similar to that 
in Case 1. Dr. Rosai has coined the phrase "thymoma with sarcomatoid 
differentiation" to describe cases of this nature, and it is certainly 
possible that Case 1 represents this entity. It will be of interest 
to learn of subsequent histologic apperances of this tumor, particularly 
whether skeletal muscle differentiation occurs at any stage in the 
evolution of the, neoplasm. 

Surprisingly, skeletal muscle is a normal component of human and 
animal thymus. It is especially numerous in birds, reptiles and in 
amphibians,. While it is easily found in the human fetus, especially with 
immunofluorescent techniques (Hayward), it is more difficult to identify 
post-natally, although this can be done on electron microscopy (Bearman et al.) 

Follow-Up: The time period since surgery is too short to allow 
evaluation of this patient's disease course. The lesion is clearly malignant 
histologically and clinically, and further' manifestations either locally 
or due to metastasis may be anticipated., 
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MODERATOR 1 S DIAGNOSIS: SPINDLE: CELL THYMIC CARCINOID, ANTERIOR MEDIASTINUM 

(Synonyms: Spindle cell calcitonic producing thymic tumor; spindle cell 
tbyrni.c medullary carcinoma) .. 

HISTORY: 

This 66 year• old female had an anterior mediastinal mass, which was 
detected on routine roentgenogram in June, 1967. This mass was removed 
by a right posterolateral thoracotomy, at which time excision was 
regarded as complete.. 'l'he tumor measured 7. 5 x 7. 5' x 7. 5 em. , weighed 
102 grams, had a firm grey cut surface and appeared encapsulated. No 
further therapy was given. The patient was well until 1972, when 
recurrent disease was noted radiographically in the anterior mediastinum. 

DISCUSSION: 

Microscopic Description: (This neoplasm is the subject of a case 
report by Levine and Rosai.) The neoplasm is spindle cell in nature in 
many foci, and a distinct serpiginous: pattern is observed at low power. 
The spindle cells often tend to form tight whorls. Individual cells 
have· rather dense chromatin, and mitotic figures are occasionally observed. 
Cytoplasm in some cells is well defined and has an eosinophilic granular 
appearance. Intravascular spread is identified. Electron microscopy 
reveals numerous dense core granules within the cytoplasm and shows an 
absence of typical desmosomes and tonofilaments. The recurrences retain 
the cytologic and histologic appearances described. 

Comment: This case demonstrates very well the expanding concept of· 
thymic "carcinoid". Electron microscopic ;features and the clinical behavior 
are unlike that found in thymoma. The lesion is. a good example· of the 
more aggressive behavior of thymic carcinoid, particularly as it is 
spindle cell in nature, and as mentioned earlier, it is just this group 
of thymomas that behave in an indolent fashion. The serpiginous appearance 
at low power was so similar to that found in medullary carcinoma of the 
thyroid that sections were sent to Dr. DeLellis of Tufts University, Boston, 
in order to explore the possibility that this was a C cell neoplasm. In 
fact DeLellis and Wolf, using an immunoperoxidase technique, demonstrated 
abundant calcitonin within the tumor cells. There is good deductive 
evidence that this tumor did not spread from the thyroid to the thymus. 
Such a spread of medullary carcinoma of the thyroid to thymus is in fact well 
described. However, over a nine year course the patient never developed 
any disease within the neck. One might argue that the tumor arose from 
ectopic thyroid in the thymus., but it is of interest that in -a 20 year 
experience at the Cleveland Clinic dealing with mediastinal tumors no 
primary thyroid malignancies were found in the mediastinum. Nevertheless, 
this possibility cannot be entirely excluded. One also has to consider the 
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possibility of ectopic hormone production (due to a mechanism of' depression), 
as for example described in oat cell carcinoma (Silva et al.} This possibility 
also cannot be excluded. However, the most satisfying hyJlothesis is that 
the neoplasm arose from thymic C cells. Galante has shown that calcitonin 
is found in normal human thymus and although C cells have not been micro
scopically demonstrated in the thymus, Galante's work provides a rational 
hypothesis to explain Case 3. It is of interest that no amyloid was 
observed in this tumor, however, production of amyloid is not invariable 
in medullary carcinoma of the thyroid either. I am aware of three cases 
of primary thymic tumors with abundant amyloid production, and these 
cases all simulate medullary carcinoma of the thyroid very well, supporting 
the concept that a C cell tumor may arise in the thyroid. 

This case demonstrates that in addition to ACTH other hormones may 
be produced by thymic carcinoid. In one case reported by Levine and 
Rosai, there was suggestive evidence of inappropriate secretion of 
anti-diuretic hormone. 

Follow-Up: This patient pursued a slowly evolv~ng but aggressive 
course and eventually died due to massive uncontrollable local mediastinal 
disease. 
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MODERATOR'S DIAGNOSIS: THYMIC SEMINOMA, ANTERIOR MEDIASTINUM 

HISTORY: 

In December 1975, this 19 year old male presented with an anterior 
mediastinal mass noted on routine. chest radiograph. He was entirely 
asymptomatic. 

DISCUSSION: 

Microscopic Description: The sections show a tumor which demonstrates 
both neoplastic and reactive components. There are numerous germinal 
centers and epithelioid and giant cell granulomas. The tumor cells: have 
rounded nuclei with coarse chromatin and conspicious nucleoli. Actual 
neoplasm is often hard to discern, as it is obscured in a sea of cells with 
abundant eosinophilic cytoplasm and more delicate nuclei (epithelioid 
histiocytes). There are also numerous lymphocytes and plasma cells around 
the tumor cells. The germinal ~enters are similar to those found in lymph 
nodes, and it is of interest that some have been encroached upon 
epithelioid histiocytes. 

The tumor cells are rich in glycogen. The seminoma cells have large 
ramifying nucleoli typical of germ cell tumors. No desmosones or tonof'ilaments 
are observed in the tumor cells. Electron microscopy of this tumor shows 
that the· cystic spaces which are observed in some sections are lined by 
flattened squamous, cells. Not all sections have these cystic spaces, 
the lining of which is very subtle. 

Comment: The features in this case are those of' a thymic seminoma. 
(Sterchi and Cordell). The abundant germinal center and granulomatous 
response.is very. typical of mediastinal seminoma, and in the series of 
Schantz, et al., 17 of 21 cases (80%) contained such granulomas. The 
frequency of germinal centers is also characteristic, and these were present 
in 14 o:f 21 of Schantz 1 s series ~ 67%). Marshall and Dayan reviewed the immune 
response of germ cell tumors in a broader context. The terminology of 
this tumor is somewhat debatable. The best term seems to be thymic 
seminoma. Friedman in an important study drew attention to the germ 
cell nature of this tumor, and we owe to him the originial concept that 
the lesion is distinct from thymoma. The term thymic germinoma which 
is used synonymously with seminoma has the disadvantage that it might 
cause some confusion with other germ cell tumors which invoJ.ve the thymus. 
Thymic seminoma has unfortunately been referred to as pseudoseminomatous 
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thymoma,, a term which fails to emphasize its non-thymoma nature. The 
behavior of thymic seminoma, the results of antibody studies, (Buerki) 
in addition the morphologic appearances all provide persuasive evidence 
that this is a germ cell tumor and not. a thymoma. The importance of 
correct. diagnosis lies in the fact that thymic seminoma is sensitive 
to radiation and even when it has grown aggressively or metastasizes, 
may yet. be cured (Schantz}.. Certainly thymoma that has metastasized 
beyond the thorax is unlikely -:;o be cured. The radiation dose is less 
for thymic seminoma than thymoma, and .this too is an important reason 
for distinguishing these lesions. 

The cytology of the tumor cells in thymic seminoma is sufficiently 
different from the usual thymoma to allow differential diagnosis,, especially 
when epithelioid granulomas and germinal centers are present. These would be 
unusual,, certainly in large numbers, in a thymoma. Thymomas and seminomas 
may both contain abundant glycogen in their cytoplasm, but thymomas with 
this characteristic usually have an obvious s~uamous appearance. Where 
there is difficulty in diagnosis, the problem can easily be resolved by 
electron microscopy which shows an absence of demosanes and filaments 
in germinoma (Levine·l. There are no studies presently available to 
indicate the significance, if any, of the number of mitotic figures 
in a thymic seminoma. Some thymic seminomas do behave poorly (Martini 
et al.), and it would be of interest to see whether these lesions have a 
high mitotic count. 

There is now ample evidence that anterior mediastinal germinoma 
is primary in this location and does not arise in the testis. This 
is evidenced by a prolonged follow-up in cases in which cure has been 
obtained with treatment only to the mediastinum and in which no testicular 
disease has appeared clinically. There is also autopsy evidence to indicate 
that the testis is not, involved in such cases,. Particularly careful atten
tion was played to the testis in the necropsy study of Luna. et aL in which 
both testes were subjected to 50 step sections in order to exclude a, 
testicular origin in cases of mediastinal germ cell tumors. The lymphatic 
drainage o~ the testis is to the paraaortic nodes and then to the neck, 
bypassing the mediastinum., It. is rare even in cases of known testicular 
germ cell tumor to have mediastinal metastasis. There are unusual cases 
where a primary testicular germ cell tumor is followedl many· years later 
by a mediastinal tumor (Leyson} and vice versa (Stutzman et al. )I and 
the ~uestion obviously arises in such cases as to whether a, metastasis or_ 
second primary has accounted for such an occurrence. 
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MODERATOR'S DIAGNOSIS: THYMIC SEMINOMA WITH MARKED CYSTIC CHANGES, SUPERIOR 
MEDIASTINUM 

HISTORY: 

This 22 year old Caucasian male was noted to have a mediastinal mass 
on routine chest radiograph, not present 3 years previously. On questioning, 
he admitted to dull pain in the le~t parasternal area over the previous 
6 months, particularly when coughing or taking a deep breath. He had l ost 
6 pounds over the previous 1/2 year. 

DISCUSSION: 
. 

Microscopic Description: Section shows a markedly cystic lesion 
located within the thymus. The cyst is lined by poorly discernible flattened 
squamoid epithelium which merges with atrophic thymus. In some foci Hassall's 
corpuscles are clearly evident in the atrophic thymus. The neoplasm is 
partly obscured by an extensive granulomatous response. However, on close 
examination, it is apparent that there are tumor cells situated beneath the 
rich lymphoid and granulomatous infiltrate. These tumor cells have rounded 
nuclei with prominent nucleoli and have retracted cell cytoplasm with moderately 
well defined cell membranes:. Special stains show abundant glycogen within the 
tumor cel ls. 

Comment: The appearances are very characteristic of' thymic seminoma 
with cystic change. In Schantz's series 4 of 21 (19%) were s~ficiently 
cystic to have originally been diagnosed as simple t!J.ymic cysts. An 
additional 6, of the 21 cases were microscopically cystic. This case represents 
&~other example of the propensity of lesions within the thymus to result 
in cystic change in the residual thynrus. The presence of many granulomata 
within a cystic anterior mediastinal lesion should lead to a search for 
seminoma cells. These may be subtle and their presence is highlighted 
by· glycogen stains. The combination of cystic change and numerous granulomata 
with obscure seminoma cells can lead to the· diagnosis of "cystic sarcoidosis." 
Infectious granulomas must of course be excluded. 
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MODERATOR tg DIAGNOSIS: MIXED GERM CELL TUMOR (_TERATOCARCINOMA., SEMINOMA, 
ENDODERMAL SINUS TUMOR l ,_ ANTERIOR MEDIASTINUM 

HISTORY: 

This 22 year old male was admitted in December 10, 1976 for evaluation 
of a ''pulling" substernal chest pain that had begun in November, 1976. 
At this time, he experienced some dyspnea and chest radiograph revealed 
a right, hilar and! anterior mediastinal :mass., 

DISCUSSION: 

Microscopic Description: Over So blocks have been examined from 
this tumor and typical teratocarcinoma, seminoma and endodermal sinus 
areas have been identified. Glands of colonic type with nuclear atypia 
and mitotic activity, atypical cartilage and frank adenocarcinoma have 
been observed. Seminoma in close association with residual thymus and 
thymic cyst and containing many granulomas has also been identified. 

C'omment: This case is a goqd example of the range of histology that 
may be found in anterior mediastinal malignant germ cell neoplasms. 
However it is worth noting that the majority of anterior mediastinal 
germ cell tumors are benign and! of the teratoma variety. In the series 
of Wychulis 87% of teratomas in the first two decades were benign while 
12% were teratocarcoma. Between the ages of 21 and 40, 78% of' mediastinal 
teratomas were benign with 22%, being malignant,. Malignant germ cell 
tumors of the anterior mediastinum tend to occur especially in young 
males. This is not true of benign teratomas which have a more equal 
sex distribution. 

One feature of interest in benign teratomas of the anterior mediastinum 
is the frequent. presence of pancreas. This may even be associated with 
effects of excessive insulin production. (Honicky). 

In general, malignant germ cell tumors (with the exception of thymic 
seminoma[ are highly lethal tumors. Modern chemotherapy may have some 
beneficial effect. It is well known that alphafetoprotein ~) is 
raised in certain germ cell tumors. C~alerman et al.l There is some debate 
(TeilumL as to whether this finding is exclusive to endodermaJ. thymic 
tumor. Teil"Ulll believes this to be so, but it seems from other series that 
AFP is. not specific and! :may be raised in other germ cell tumors, for 
example,, embryonal care inoma. In the present case, AFP was greatly 
raised, and fell somewhat after surgery but did not return to normal. 
Endodermal sinus-like areas were seen in this tumor and may be the source 
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of' the AFP. These levels can be used to follow the course of' the patient. 
( Talerman et al. ) 

Follow-Up: This patient followed a typically aggressive course in 
spite of' vigorous radiotherapy and chemotherapy. He presented. ini tiaU y 
December 10, 1976 and died on May 28, 1977. Autopsy was performed at 
University of California, San Francisco, where residual primary malignant 
teratoma was observed with spread to diaphragm, but not outside of' the 
thoracic· cavi ty. No tumpr was observed in selected sections from the 
testes. 
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MODERATOR 1 8 DIAGNOSIS: THYMIC HAMARTOMA VERSUS THYMOMA, ANTERIOR 
MEDIASTINUM 

HISTORY: 

This 14 year O·ld female was admitted on October 2, 1974 for evaluation 
of an anterior mediastinal mass which had been noted on routine chest 
radiograph (August 12 ,, 1974) taken as part of the evaluation of an 
episode of syncope. Because of apparent pulsations of the chest mass, 
the possibility of a ventricular aneurysm was considered. 

DISCUSSION: 

Microscopic Description: Sections show compressed residual thymus 
around a disordered thymic proliferative lesion. At low power numerous pale 
areas, are seen and these contain calcifying Has sail's corpuscles.. Such 
areas represent thymic medulla. Around the pale areas lymphocytes, which 
have a distinctive radial pattern in relation to the medulla-like areas. In 
some foci there are broad she.ets of apparent epithelial cells. 

Comment: This is a rare and distinctive lesion. I have seen one 
case identical to it, which interestingly also occurred in a teenage girl. 
Is this lesion a thymoma? If so, -it would be uni~ue in its formation of 
vast numbers of Hassall' s corpuscles. As discussed earlier in the seminar, 
this is an unusual event in thY!D-omas. One could argue that the more solid 
sheets of epithelium indicate that this is a neoplasm and that the 
Hassall's corpuscles reflect an extraordinary degree of differentiation. 
It seems e~ually plausible to argue that this is a thymic hamartoma. 
The basic retention of thymic architecture and the bilateral nature of 
the lesion are in favor of this being a hamartoma. This case and the 
similar one referred to me seem to be unique, ~~d the closest matching 
description I can find is the report by Chatten et al. Typical thymomas 
are rare in childhood although there are undoubted cases reported. 
Dehner has indicated that thymomas in childhood are more aggressive than 
their counterparts in adults. Many more cases of childhood thymoma need 
to be studied in order to evaluate the behavior of this neoplasm in 
children. Unfortunately, many reports of childhood "thymoma" in reality 
refer to other neoplasms, for example, lymphoblastic lymphoma, Hodgkin's 
disease, carcinoid and histiocytosis. Some anterior mediastinal lesions 
in childhood have been difficult to categorize, as in the case reported by 
Adams as 11leukemogenic thymoma." An anterior mediastinal :mass in a child 
is certainly much :more likely to be a benign teratoma than a thymoma. 
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Follow-Up: This patient, was operated on October 8, 1974 and in 
October, 1977 was reported to be in good health without evidence of 
recurrent disease. 

REFERENCE: 
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MODERATOR'S DIAGNOSIS: THYMIC HAMARTOMA, ANTERIOR :MEDIASTINUM 

HISTORY: 

This male infant presen~ed in October, 1975 at 15 months of age 
with progressive dyspnea. 

DISCUSSION: 

Microscopic Description: Sections show a thymic lesion which has 
recapitulated_ extremely well the normal structure of the thymus. Although 
there is some distortion of the architecture, the relationship of cortex 
to medulla is well preserved. The perivascular space is considerably 
expanded by loose mesenchymal tissue. Smooth muscle proliferation has occurred 
around some vessels in this region. Mature fat is not observed, but many 
of the mesenchymal cells contain fat droplets in their cytoplasm. 

Comment: To the best of my knowledge, this is a unique lesion. 
Unlike Case 9 where there was some question of a thymoma, the present 
lesion clearly appears to constitute a thymic hamartoma. It certainly 
fits the definition of this term, as there are, components normal to 

' 

this particular site but present in unusual amount and arrangement. The 
paper by Bower is a useful summary of the incidence of mediastinal lesions 
in children. (Archives of Surgery 112:1003, August 1977) This study 
emphasizes the rarity of thymoma in children and the lower incidence 
of intrathoracic thyroid compared with adults. The majority of the 
mediastinal tumors in children are neurogenic and these are located in 
the posterior mediastinum. In children, cysts, lymphoma, and teratoma 
are especially important, in the differential diagnosis of anterior 
mediastinal lesions. 

Earlier in the seminar, thymi c involution due to age related 
mechanisms was considered. In children it is important also to consider 
acute stress involution. Initially this appears, pathologically as a 
"starry-sky" in the thymic cortex. This is due to the differential 
cytolytic effect of steroids (endogenous or exogenous) on cortical 
lymphocytes. The starry-sky effect is due to the presence of nuclear 
debris in cortical macrophages. Because of the disappearance of 
lymphocytes from the thymic cortex, cortical-medullary deliniation 
becomes much less evident, and there may be a relatively greater number 
of lymphocytes in the medulla at one stage in the evolution of acute 
thymic involution. This has been referred! to as "cortical-medullary inver
sion." It is evident that the establishment of normal thymic weights 
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curves must rely on data obtained from individuals who have died suddenly. 
In these circumstances, there would have been no time for stress involution 
to occur. For many years, the abnormally shrUnken thymus in patients 
autopsied after some stressful illness, were regarded as normal, while the 
thymuses of patients who died suddenly were regraded as enlarged. or course, 
these so' called "large" thymuses. were actually- normal in size, because they 
were fr·om individuals who died suddenly, not having undergone stress shrinkage. 
Nevertheless _these so called enlarged thymuses were thought to be causative 
in cases of sudden death, and the term "status thymic-lymphaticus 11 was coined 
to describe this situation. The thymus is normally ~uite easily visible 
radiologically for the first few years of life. It may produce a characteristic 
sail sign and a wave sign due to the indentations produced by the ribs on the 
soft thymic tissue. It is not well documented at what age one should no 
longer see any thymus, but. occasionally a patient in the teens, who has in 
retrospect. a perfectly normal thymus, presents with a radiologic "lesion" on 
routine chest x-ray (Oh et al.). For Eany years it was the custom to radiate 
young children with so called enlarged thymuses on the assumption that these 
might be associated with sudden death. Application of basic pathophysiol.ogie 
knowledge of the thymus and understanding of the manner in which this organ 
shrinks under stress has led to a correction of the original misconcep-
tions regarding both the size of· the normal thymus and its supposed 
role in causing respiratory compression and sudden death. True thymic 
hypertrophy is rare but has been recorded (Katz et al.) 

The thymus may be small, not only by virtue of stress involution and 
age involution but also due to two vari eties of mal-development. Failure 
of development of the thymic epithelial anl age from the third branchial 
pouch leads either to complete absence of the thymus (aplasia) or to the 
presence of a minute barely detectable thymus (hypoplasia). This defect is 
associated with parathyroid defects and constitutes the Di George syndrome. 
In such cases, therefore, no thymus or minute thymus is found on serial 
sectioning of neck tissues. The thymus, if present, shows a normal 
cortical-medullary architecture .. 

A different histologic appearance is apparent in stem cell defects, 
where it is hypothesized that there is a failure to colonize the thymic 
epithelial analage. In such cases, the thymus has a lobulated 
appearance, and individual lobules are made up of spindle cells. The 
epithelial nature of these spindle cells is well shown by electron 
microscopy. Hassall's corpuscles are not produced in this condition, 
which is termed thymic dysplasia. This morphologic appearance is common 
to a large variety of inherited defects,, including many varieties of 
combined immunodeficiency (Cooper}. 

Follow-Up: This patient was operated on October 19, 1975 and as of 
October 197.7 was in perfect health without evidence of recurre~ce. 
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MODERATOR'S DIAGNOSIS : THYMIC CYST WITH SQUAMOUS METAPLASIA,. ANTERIOR 
MEDIASTINUM 

HISTORY: 

This woman of lmknown age was admitted complaining of anterior 
chest and! pleuritic pain of 6 weeks,. duration. At time of onset she 
had had symptoms. of an upper respiratory tract infection. The chest 
pain was intermittent, crushing, and made worse by exercise and deep 
breathing, occasionally radiating into the left upper abdomen, left 
arm, and left occipital area. She also had bilateral breast tenderness, 
painful to touch. There were no systemic symptoms. 

DISCUSSION: 

Microscopic Description:: Sections show a cystic lesion lined by 
squamous epithelium. Numerous lymphocytes are present in the wall of 
the cyst and thin strands, of attenuated epithelium are found!,, representing 
atrophic thymus radiating out from the cyst lining. Around the cyst are 
lymphoid rich areas with centers composed of keratinizing squamous cells, 
and these appear to represent Hassall 1 s corpuscles.. Germinal centers 
are seen in the lymphoid t .issue around the cyst lining.. Many cholesterol 
granulomas are observed. A careful search fails to1 reveal any evidence 
of seminoma. 

Comment: This is an unusual lesion, which seems best designated! as 
a thymic cyst with a marked degree of squamous maturation in the lining 
cells.. The usual thymic cyst is lined by flattened squamoid or mucinous 
columnar epi theJLium and around the cyst one finds atrophic thymus. The 
abundance of squamous epithelium in the lymphoid tissue around this cyst 
makes this an unusual lesion. The cytolog:i:c features of the squamous 
epithelium do not permit a diagnosis of squamous carcinoma although this 
has been considered in the differential diagnosis. The cys.tic conf'iguration 
and follow-up are also not in favor of carcinoma. The cholesterol granulomata 
are too ubiquitous in mediastinal lesions to have any diagnostic significance. 

Diagnosis of an unusual thymoma with secondary cystic formation must 
also be considered. This is a less likely· possibility and certainly the 
pattern is uncommon for the usual varieties of thymoma. 
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This is a classification of thymic cysts: 

1. ·True (simple} cyst 
2. ReaCtive (secondary) cyst 

a. thymic ·seminoma 
b. Hodgkin's disease 
c. histiocytic lymphoma 
d. thymoma 

3. Cystic necrotic tumor 
4. Teratoma 

The practical aspect of this classification is to remind one to 
search for an underlying lesion when a diagnosis of thymic cyst is made • 

. Thymic seminoma may be ~uite obscured by secondary cystic change. Cysts, 
although common in Hodgkin's disease, are unlikely to make the underlying 
diagnosis difficult~ and this is also true of histiocytic· lymphoma. Some· 
thymomas can be predominantly cystic with only a small nubbin of thymoma 
within the cyst. 

Any anterior mediastinal tumor can, of course, become cystic due to 
extensive necrosis. Good examples of this include thymic seminoma and 
thymoma. A teratoma is often cystic and can be diagnosed by the presence 
of keratinous and sebaceous debris admixed with hair. 

There are true primary thymie cysts, not associated with an underlying 
lesion. These may be present anywhere in the line of embryologic descent 
of the thymus from the neck into the mediastinum. Cervical thymic cysts 
tend to present in the first decade. Thymic cysts in the mediastinum 
are often asymptomatic but may present with pain, cough and compression 
due to hemorrhage and inflammation in the cyst.. Ideally, for diagnosis, 
one should identify continuity of cyst lining with surrounding thymus. 
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