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Case report

two neoplasms riCh in small lymphoCytes, B1B2 
thymoma and small lymphoCytiC lymphoma, intermingled 
in one tumor mass. a Case report
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We�present�a�case�of�a�52-year-old�man�with�myasthenia�gravis�and�a�mediastinal�
tumor�who�was�admitted�to�our�hospital� for�surgical� treatment.�The�pathologic�
examination�of�the�resected�tumor�revealed�a�very�rare�case�of�a�collision�tumor:�
a� B1B2� thymoma� and� a� small� lymphocytic� lymphoma.� Flow� cytometry� of� the�
peripheral�blood�revealed�the�presence�of�a�small�number�of�leukemic�cells.�After�
postoperative� irradiation� of� the� mediastinum� and� chemotherapy� a� complete� re-
sponse�in�both�diseases�was�achieved.�The�case�confirms�that�a�pathologist�should�
always�be�aware�that�two�different�neoplasms�can�coexist�in�rare�cases.
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Introduction

Thymomas�are� rare�mediastinal� tumors� composed�
of� neoplastic� epithelial� cells� of� thymus� intermingled�
with�non-neoplastic�immature�T�lymphocytes�(thymo-
cytes).�The�proportions�of�the�cells�vary�depending�on�
the�histological�type�of�a�thymoma.�B-cells�are�uncom-
mon� and� usually� dispersed� around� vessels.� The� only�
exception� is� micronodular� thymoma,� which� contains�
prominent� lymphocyte� B-rich� stroma� and� the� very�
characteristic,�nodular,�architecture�of�epithelial�cells.�

An�association�between�the�thymomas�and�subse-
quent�second�malignancies�including�lymphomas�has�
been�observed�by�some�authors�[1,�2,�3].�However,�
cases�of�coincidence�of�thymoma�and�lymphoma�are�

very�rarely�discussed�in�the�literature.�Such�cases�can�
pose�both�diagnostic�and�therapeutic�issues.

We�would�like�to�present�a�case�of�a�collision�tu-
mor�of�two�different�clinically�but�histologically�sim-
ilar�neoplasms:�B1B2�thymoma�and�small� lympho-
cytic�lymphoma�(SLL).�

Case presentation

Clinical history

A�52-year-old�man�with�a�6-month�history�of�my-
asthenic� symptoms� and� an� anterior�mediastinal� tu-
mor�was�admitted�to�our�hospital�for�surgical�treat-
ment.�The�tumor�was�well-delineated�on�a�computed�
tomography�(CT)�scan�and�no�enlarged�mediastinal�

https://www.ncbi.nlm.nih.gov/pubmed/?term=Patients+with+thymomas+have+an+increased+risk+of+developing+additional+malignancies%3A+lack+of+immunological+surveillance%3F
https://www.ncbi.nlm.nih.gov/pubmed/?term=2.%09Filosso+PL%2C+Galassi+C%2C+Ruffini+E%2C+et+al.+Thymoma+and+the+increased+risk+of+developing+extrathymic+malignancies%3A+a+multicentre+study
https://www.ncbi.nlm.nih.gov/pubmed/?term=3.%09Weksler+B%2C+Nason+KS%2C+Mackey+D%2C+et+al.+Thymomas+and+extrathymic+cancers.
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lymph�nodes�were�described.�On�admission,�the�pa-
tient�was�in�a�good�general�condition�and�presented�
no� symptoms� except� a� slight� left-sided� ptosis.� Pe-
ripheral�lymph�nodes�were�not�enlarged�on�physical�
examination.� Preoperative� blood� analysis� revealed�
a�slight�elevation�of�the� lymphocyte�count�(5.14�×�
109/l),�but� the� total�white�blood�cell� count,�as�well�
as�other�routine�laboratory�test�results,�were�normal.

The�patient�underwent�a�longitudinal�sternotomy�
and�a�thymectomy�along�with�a�resection�of�the�me-
diastinal�fat�tissue�and�regional�lymph�nodes.�

The� resected� surgical� specimen�comprised�a� thy-
mus� with� a� solid,� lobulated� tumor� measuring� 7� ×�
5�×�3.5� cm,� as�well� as� fat� tissue� and�14�mediasti-
nal�lymph�nodes.�Both�the�thymus�and�lymph�nodes�
were�evenly�firm�and�white�on�cross�section.�

Histological examination

Representative� formalin-fixed� cut� specimens� ob-
tained� from� the� surgical� material� were� routinely�
embedded�in�paraffin�and�histological�sections�were�
stained� with� hematoxylin-eosin� (HE).� After� micro-

scopic� examination,� a� comprehensive� panel� of� im-
munohistochemical� reactions� in� BenchMark� GX�
automated�immunostainer�(Ventana�Medical�System�
Inc.,�Tucson,�Arizona)�was�performed� and� included�
the�following�antibodies:�pancytokeratin�(clone�AE-
1AE3,�Ventana�Medical�Systems,�VMS),�CD3�(clone�
2GV6,�VMS),�CD20�(clone�L26,�VMS),�CD20�(clone�
L26,�DAKO)�and�Ki-67�(clone�30-9,�VMS).

Histological� classifications� of� the� World� Health�
Organization� (WHO)� [4,�6]�were�used� to� establish�
the�histological�type�of�the�neoplasms,�and�the�stage�
of� the� thymic� epithelial� tumor� was� determined� by�
employing�the�Masaoka-Koga�staging�system.

A� microscopic� examination� revealed� the� coex-
istence� of� two� neoplasms:� thymoma� and� SLL.� The�
thymic� tumor� visible� macroscopically� represented�
mostly� the� thymoma.�The� tumor�was� composed�of�
lymphocyte-rich�areas�without�discernible�epithelial�
cells�and�perivascular�spaces�but�with�preserved�cor-
tico-medullary�differentiation�that�resembled�normal�
thymic�architecture.�However,�there�were�also�areas�
rich� in� polygonal� epithelial� cells� that� formed� small�
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Fig. 1.�A)�Component�B1�of�the�thymoma�with�dispersed�epithelial�cells�(HE�staining,�magnification�200×).�B)�dilacerated�
net�of�the�epithelial�cells�seen�in�reaction�with�cytokeratin�(AE1AE3,�magnification�200×).�C)�Component�of�B2�thymoma�
(HE�staining,�magnification�200×).�D)�The�density�of�the�epithelial�cells�in�B2�thymoma�is�higher�and�the�reaction�with�
cytokeratin�is�more�pronounced.�Note�distinct�perivascular�palisading�of�neoplastic�cells�(AE1AE3,�magnification�200×)
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clusters�and�palisades�around�the�perivascular� spac-
es.�The�epithelial�nature�of�the�tumor�was�confirmed�
by� the� reaction� with� anti-cytokeratin� antibody��
(AE1AE3).�The�lymphatic�component�of�the�tumor�
expressed�CD3�that�corresponds�with�T�lymphocytes.�
The�morphology�of�the�tumor�combined�features�of�
B1�and�B2�thymoma�(Fig.�1).�The�thymoma�invaded�
the�perithymic�fat�tissue�(stage�IIA)�and�involved�the�
surgical� margin� (pR1).� No� lymph� node� metastases�
were�observed.�

However,� additional� monotonous� infiltrations� of�
small�lymphocytes�were�found�among�the�lobules�of�
the�thymoma�and�the�morphology,�and�the�immuno-
phenotype�of�the�infiltrations�clearly�differed�from�the�
main� tumor� mass.� Lymphocytic� infiltrates� revealed�
a�pseudofollicular�pattern�of�regularly�distributed�pale�
areas�corresponding�to�proliferation�centers�contain-
ing� larger�cells� in�a�dark�background�of� small� cells.�
The�predominant�cells�were�small�lymphocytes�with�
clumped� chromatin,� round� nuclei� and� small� nucle-
oli.� Proliferation� centers� contained� prolymphocytes�
(medium-sized�cells�with�relatively�clumped�chroma-
tin�and� small�nucleoli)� and� some�paraimmunoblasts�
(larger�cells�with�round�nuclei,�dispersed�chromatin,�

central� eosinophilic� nucleoli� and� slightly� basophilic�
cytoplasm).�The�lymphocytes�were�positive�for�CD20�
with� the� Ki-67� index� up� to� 30%� and� were� not� ac-
companied�by�epithelial�cells.�The�morphological�and�
immunohistochemical� character� of� the� infiltration�
was�typical�for�B-cell�lymphoma�(Figs.�2,�3).�The�ar-
chitecture�of�the�whole�residual�thymic�tissue�and�all�
found�lymph�nodes�were�also�destroyed�by�a�diffuse�
infiltration� of� B-lymphocytes.� A� suggestion� of� con-
current�small�lymphocytic�lymphoma�was�made.�This�
diagnosis�was�subsequently�confirmed�by�hematopa-
thologists,�who�broadened�the�immunohistochemical�
panel:�the�lymphoma�cells�showed�surface�anti-CD5�
(clone�4c7,�DAKO)�and�CD23�(DAK-CD23,�DAKO)�
expression.� On� the� other� hand,� cyclin� D1� (clone,�
EP12,� DAKO),� CD10� (clone,� 56C6,� DAKO)� and�
BCL6� (clone� PG-B6P,� DAKO)� were� negative.� The�
differential�diagnosis�included�mantle�cell�lymphoma�
small� cell� and� classical� variant,� marginal� zone� lym-
phoma�and�follicular�lymphoma,�but�the�morphology�
and�immunophenotype�were�characteristic�of�SLL.

The�diagnosis�was�also�confirmed�by�flow�cytome-
try�(FCM)�analysis�of�cellular�suspension�obtained�by�
the�fine�needle�aspiration�biopsy�from�the� involved�

A B
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Fig. 2.�A)�A�low-power�image�of�the�collision�tumor�composed�of�the�thymoma�(Th)�and�small�lymphocytic�lymphoma�
(Lym).�Note�the�fat�tissue�infiltration�by�the�lymphoma�cells�(upper�right)�(HE�staining,�magnification�7×).�B)�The�reac-
tion�with�cytokeratin�is�evident�in�the�thymoma.�In�the�area�involved�by�the�lymphoma�only�thymic�tissue�remnants�are�
immunopositive�(AE1AE3,�magnification�7×).�C)�CD3-positive�non-neoplastic�lymphocytes�are�dispersed�within�both�
the�thymoma�and�lymphoma�tissue�(CD3,�magnification�7×).�D)�A�great�number�of�CD20-positive�lymphocytes�are�seen�
in�the�cytokeratin-negative�area�(CD20,�magnification�7×)
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lymph�node�and�from�the�peripheral�blood.�The�data�
were�collected�by�a�BD�FACSCalibur�cytometer�and�
processed� using� the� BD� CellQuest� software.� The�
FCM� results� are� shown� in�Fig.� 4.�Analysis� showed�
small,� normal� T� and� B� lymphocytes� and� slightly�
larger,�neoplastic�cells�reaching�up�to�80%�and�24%�
of�all�cells�of�the�lymph�node�and�peripheral�blood,�
respectively.�SLL�diagnosis� requires� lymphadenopa-
thy,�no�cytopenias�due� to�bone�marrow� infiltration�
by�SLL/CLL�cells�and�a�number�of�peripheral�blood�
B-cells�in�FCM�<�5�×�109�cells/l.�This�case�met�all�
these� conditions.� SLL� cells� expressed� CD45� (weak-
er),� CD19,� CD20� (dim),� CD23� (dim),� HLA-DR�
(dim),�CD5,�CD43,�CD200�(higher),�ZAP70,�BCL-
2,�CD25,�CD52,�CD62L�and�kappa/IgD/IgM.�The�
mean�fluorescence�intensity�(MFI)�of�CD19�expres-
sion�was�higher�in�comparison�to�MFI�of�CD20.�The�
subpopulation�of�SLL�cells�also�revealed�the�expres-
sion�of�CD79β,�CD38,�CD11c�and�CD71.�The�neo-
plastic�cells�were�negative�for�CD22,�CD10,�FMC7,�
lambda,�IgG�and�IgA.�

Two� months� after� surgery,� adjuvant� irradiation�
of�the�mediastinum�was�performed�(total�dose�5400�
cGy,�200�cGy�per�fraction)�due�to�the�advanced�stage�
of�thymoma�and�positive�surgical�margin.�Radiother-
apy�was�complicated�by�slight�postradiation�esopha-
gitis.�One�year� later�progression�of� lymphoma�with�
peripheral� lymph� node� enlargement� was� observed.�
The� patient� received� six� courses� of� chemotherapy:�
rituximab,�fludarabine�and�cyclophosphamide�(R-FC)�
with�a�complete�response� in�criteria�of� the�RECIST�
1.1� (Response� Evaluation� Criteria� In� Solid� Tumors)�
scale.�Two�years�after�surgery�and�one�year�before�this�
report�no�signs�of�recurrence�of�either�neoplasm�were�
observed.

Discussion

Lymphocyte-rich�tumor�of�the�anterior�mediasti-
num�always�requires�differentiation�between�thymo-
ma� and� lymphoma.� Essentially,� the� differentiation�
should�not�be�difficult�–�the�thymomas�are�epithelial�

A B

C D

Fig. 3.�A)�A�high-power�image�of�the�collision�tumor�composed�of�the�thymoma�(Th)�and�small�lymphocytic�lymphoma�
(Lym)�(HE�staining,�magnification�400×).�B)�Neoplastic�epithelial�thymoma�cells�reveal�positive�reaction�with�cytoker-
atin� (AE1AE3,�magnification�400×).�C)�CD3-positive�non-neoplastic� lymphocytes� are�densely�packed� in� the� area�of�
thymoma�and�loosely�dispersed�within�lymphoma�tissue�(CD3,�magnification�400×).�D)�CD20-positive�lymphocytes�fill�
the�cytokeratin-negative�area�(CD20,�magnification�400×)
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Fig. 4. Flow�cytometric immunophenotyping� in� fine-needle�aspiration�biopsy of�axillary� lymph�node� (A)�and�periph-
eral�blood�(B)�of�small�lymphocytic�lymphoma�case.�Forward�scatter/side�scatter�pictures�(dot�plots�A�and�G)�show�the�
coexistence�of�small�normal�T/B�lymphocytes�(red�dots)�with�slightly�larger�lymphoma�cells�(green�dots).�CLL/SLL�cells�
express:�CD45(+weaker)/CD20(+dim)/CD19(+)/CD23�(+dim)/CD5�(+)/CD200(+higher)�as�well�as�weak�intensity�
of�CD38(+/–)�and�CD79(–/+)�on�a�small�subpopulation�of�CLL/SLL�cells�(dot�plots�E-F).�Mean�fluorescence�intensity:�
CD19�>�CD20.�The�cells�are�negative�for�CD22(–).�Compare�the�antigen�expression�of�normal�B�lymphocytes�shown�in�
circles�“R”�(dot�plots�B-D,�F,�H-I)

tumors,�so�immunostaining�with�a�panel�of�anti-cy-
tokeratin� antibodies� usually� resolves� the� problem.�
However,�both�neoplasms�can�appear�very�similarly�
in�routine�HE�staining.�A�pathologist�should�suspect�
a�neoplasm�of�lymphatic�origin�rather�than�a�thymo-
ma�if�the�microscopic�appearance�is�very�monotonous�
and� thymic� corticomedullary� architecture� identified�
as� pale-staining� medullary� islands� surrounded� by�
dark-staining� cortical� areas� is� effaced.� A� lymphoma�
often�infiltrates�into�vessel�walls�or�between�individ-
ual� cells� of� mediastinal� fat� tissue� and� usually� lacks�
a� fibrous� capsule� or� interlobular� septa.� The� main�
types� of� primary� mediastinal� lymphomas� are� classi-

cal�Hodgkin� lymphoma� (cHL),�primary�mediastinal�
large� B-cell� lymphoma,� T� lymphoblastic� leukemia/
lymphoma� (T-LBL/ALL)� and� anaplastic� large� cell�
lymphoma.�Other�types�such�as�extranodal�marginal�
zone�lymphoma�of�mucosa-associated�lymphoid�tissue�
(MALT�lymphoma)�or�CLL/SLL�are�less�common�[4].

Lymphocyte-rich�types�of�thymomas�comprise�B1,�
B2�and�often�AB�type.�The�morphology�of�B1�type�
can�be�especially�misleading�and�can�suggest�a�lym-
phoma�due�to�the�extremely�high�number�of�lympho-
cytes�and�inconspicuous�epithelial�cells.�However,�im-
munohistochemical�anti-cytokeratin�staining�reveals�
a�loose�network�of�epithelial�cells�dispersed�more�or�
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less�evenly�within�the�whole�tumor�[4].�Another�his-
tological�type�of�thymoma�rich�in�lymphocytes�which�
should�be�mentioned�is�micronodular�thymoma�with�
lymphoid�stroma.�The�epithelial�cells�of�this�thymo-
ma� are� elongated,� densely� packed� and� form� small,�
confluent�nodules�embedded�in�abundant�lymphoid�
stroma�with�follicular�hyperplasia.�The�stroma�is�de-
void�of�epithelial�cells�and�lymphocytes�reveal�the�im-
munophenotype�of�B-cells,�which�is�an�unusual�phe-
nomenon� for� thymomas.�Ströbel� et�al.� showed�that�
micronodular�thymoma�increases�the�risk�of�develop-
ing�intrathymomatous�low-grade�B-cell�lymphomas�
of�MALT�type;�however,�the�authors�did�not�find�any�
correlation�between�the�thymoma�and�systemic�lym-
phomas�[5].

Thymomas� are� regarded� as� a� risk� factor� for� the�
development� of� an� additional� primary� malignancy.�
The�debilitation�of�the�protective�function�of�the�thy-
mus,�the�main�immune�organ,�by�a�growing�tumor,�
is� a� potential� explanation� of� this� phenomenon� [1].�
Second� malignancies� are� more� often� metachronous�
than�synchronous�and�can�develop�years�after�or�be-
fore�the�thymic�tumor.�The�risk�of�a�second�neoplasia�
reported� in�different� publications�was�between� two�
and�18� times�higher� in�patients�with� thymomas� in�
comparison�to�the�normal�population�[1,�2,�3].�Pri-
mary� sites� of� second� malignancies� indicated� by� the�
authors�varied�significantly.�They�reported�cHL�and�
non-Hodgkin�lymphomas,�as�well�as�cancers�of�solid�
organs:�digestive�system,�lung,�breast,�thyroid,�kid-
ney,�cervical�and�prostate�carcinomas�[1,�2,�3].

Cases� of� collision� tumors� composed� of� thymoma�
and�lymphoma�are�very�rarely�discussed�in�the�litera-
ture.�Most�of�them�involve�T-cell�lymphomas�(T-LBL/
ALL,�peripheral�T-cell�lymphoma�not�otherwise�spec-
ified)�[7,�8,�9,�10,�11].�There�are�two�cases�of�simul-
taneous�thymoma�and�cHL�[12,�13]�and�two�thymic�
epithelial�tumors�accompanied�by�SLL/CLL�[14,�15].�
One�of�the�latter�cases�was�a�thymoma�composed�of�
bland�spindle�cells�forming�nests�(the�exact�type�was�
not�specified)�[14]�and�the�second�was�squamous�cell�
thymic�carcinoma�[15].�In�both�cases�the�patients�did�
not� demonstrate� symptoms� characteristic� for� thy-
mic�malignancy�and�mediastinal�tumors�were�found�
during�a�chest�examination�performed�for�other�rea-
sons.� CLL/SLL� was� detected� fortuitously� on� micro-
scopic�examination.�In�our�case,�the�patient�suffered�
from� myasthenic� symptoms,� so� the� thymoma� was�
suspected� clinically.� However,� careful� microscopic�
examination� revealed�not�only�a� thymoma�but�also�
SLL.�To�our�knowledge�such�a�combination�of�lym-
phocyte-rich�thymoma�and�small� lymphocytic� lym-
phoma�is�unique�in�the�literature.�

From�the�therapeutic�point�of�view,�the�coexistence�
of�these�types�of�neoplasms�did�not�create�any�com-
plications�because�the�therapeutic�approaches�did�not�
interfere�with�each�other.�The�thymoma�treatment�re-

quired�surgical�resection�with�subsequent�radiothera-
py,�while�the�lymphoma�progression�observed�one�year�
later�was�treated�with�chemotherapy.�The�progression�
of�lymphoma�does�not�seem�to�be�induced�by�previous�
irradiation.�It�involved�mainly�peripheral�rather�than�
mediastinal� lymph�nodes,� and� irradiation�by� itself� is�
not�regarded�as�a�risk�factor�of�SLL/CLL�[16].

Conclusions

We�have�presented�a�very�rare�case�of�simultaneous�
B1B2�thymoma�and�SLL�forming�a�collision�tumor�in�
a�patient�with�myasthenic�symptoms.�The�case�indi-
cates�the�necessity�of�careful�microscopic�examination�
supported�by�immunohistochemical�analysis�in�each�
case�of�mediastinal�tumor.�A�lymphocyte-rich�medi-
astinal�tumor�can�represent�both�a�neoplasm�of�actu-
ally�epithelial�origin�such�as�a�thymoma�and�a�true�
lymphoma.�Pathologists�should�be�aware�of�the�pos-
sibility�of�coexistence�of�both�malignancies.�
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