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Immunophenotype of Thymic Epithelial Tumors According to
the New World Health Organization Classification
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Background : To identify the expression patterns and usefulness of various antibodies in
making diagnoses and predicting prognoses, an immunochistochemical study was performed
on thymic epithelial tumors (TETs). Methods : Forty-two cases of TETs were reclassified
according to the new World Health Organization (WHO) classifications. CD3, CD5, CD79a,
CD99, pan-, high- and low-molecular weight cytokeratins, EMA, vimentin, MIB-1 (Ki67) and
p53 immunostaining were carried out. Results : There were two, twelve, eight, two, thirteen
and one case for type A, AB, B1, B2, B3 and C, respectively. Combined B1/B2 and B2/B3
were 2 cases each. Fourteen cases (33.3%) had myasthenia gravis. CD99 was immunore-
active mainly in cortically derived lymphocytes, while CD3 and CD5 were immunoreactive in
medullary-derived lymphocytes. CD5 immunoreactivity was negative in all thymic epithelial
cells, except for one case of type B3. MIB-1 indices were highly expressed in cortical lym-
phocytes and some thymic epithelial cells, but did not show any correlation with grades. p53
in thymic epithelial cells was expressed in 6 (46%) out of 13 cases of type B3 and one case
of type C, and it was negative in all other subtypes. Conclusions : Only p53 was helpful for
predicting high grades (B3 and C) (p<0.05). By MIB-1 indices, we could tell how many corti-
cal immature lymphocytes were occupied in TETs, however, grading could not be achieved.

Key Words : Thymus gland, Neoplasms, Immunohistochemistry, World Health Organization,
Histological classification
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Table 1. Summary of the new WHO classification of the thymic
epithelial tumors (1999)

Histogenetic classification
of histologic subtypes

Clinicopathologic

Type classification

A Medullary thymoma
AB Mixed thymoma
B1 Predominantly cortical

Benign thymoma

Malignant thymoma

B2 Cortical category |
B3 Well-differentiated thymic carcinoma
C Epidermoid keratinizing carcinoma Malignant thymoma

Lymphoepithelioma-like carcinoma
Sarcomatoid carcinoma

Basaloid carcinoma
Mucoepidermoid carcinoma
Undifferentiated carcinoma

category |l

WHO: World health organization.

Table 2. Summary of primary antibodies used in this study
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epithelial membrane antigen (EMA), vimentin, MIB-1
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Primary antibody Clonality Dilution Company Positive control
CD3 monoclonal 1:100 Dako (California, U.S.A.) tonsil
CD5 monoclonal 1:40 Dako (California, U.S.A.) tonsil
CD99 monoclonal 1:100 Dako (California, U.S.A.) normal thymus
PanCK (AE1/AE3) monoclonal 1:160 Immunotech (Marseille, France) tonsil
LMW CK (AE3) monoclonal 1:200 Immunotech (Marseille, France) tonsil
HMW CK (AET1) monoclonal 1:50 Dako (U.S.A) adenocarcinoma
EMA monoclonal 1:100 Immunotech (Marseille, France) adenocarcinoma
Vimentin monoclonal 1:50 Dako (U.S.A) normal thymus
MIB-1 (KI67) monoclonal 1:100 Immunotech (Marseille, France) breast carcinoma
p53 monoclonal 1:50 Zymed (Sanfrancisco, U.S.A.) breast carcinoma
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Table 3. Clinical summary of the cases in this study

Normal Classification of thymic epithelial tumors (WHO, 1999)

thymus A AB B1 B1/B2 B2 B2/B3 B3 c
Number of cases 5 2 12 8 2 2 2 13 1
Mean age (years) 62 42 53 60 48 24 52 52
Mean size of tumor (cm) 6 7 6.8 8 9 53 8.2 8
Invasiveness (%) 0 16.7 375 50 0 0 46.2 100
Myasthenia gravis (%) 50 16.7 62.5 0 50 50 30.8 0

WHO: World health organization.

Table 4. Stages according to each subtypes of thymic epithe-

lial tumors

Stage AJAB B1-3 C Total

| 12 17 0 29 (69.0%)
I 2 4 0 6(14.3%)
12 0 2 0 2(4.8%)

1l 0 4 1 5(11.9%)
\% 0 0 0 0(0.0%)
Total 14 27 1 42 (100.0%)
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Fig. 1. Most cells seen in type B2 are CD99 immunoreactive

immature T cells (cortical derived).

Fig. 2. CD5 is immunoreactive in the medullary lymphocytes in
medullary differentiated area of type B1.
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(Fig. 3), 1 99 43959 FPdAes AUtk
CD79a (pan B-cell marker)= FZJZ7} Uehtd o9 &
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e}
< Hol, FAIES o]F Sle HEFE EF T AEYs

Fig. 3. CD5 was immunoreactive in epithelial cell cytoplasmic
membrane in one out of 13 cases of type BS3.
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B33 Z 69(46%), 24l¢] B2/B3 A¥E Z 14|(50%), 2919
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&) Aoz A= p530] S30I%0th FEZ A o F
AME p53 THo] W EA] Aokt AFI ABHES A9l B
3 ool Mk Hoks uf, p53e] ATAE WdS Hel 94 F
6ollol A 1 2Ao R0 U5 K9l whdA, 4] B1-B3, CH
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= 3924 p539] AT oA e WEo] =&FE FALET
o 5H 4A Aol WAkth(p<0.005) (Table 5).

Fig. 4. Pancytokeratin immustaining shows a reticular pattern in type B2 (A) and a plump cytoplasmic pattern in type B3 (B).
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Fig. 5. MIB1 (Ki67) immunoreactivity in cortical derived lympho-
cytes is shown.

Table 5. The relationship of p53 expression and invasiveness
of thymic epithelial tumors (p<0.005)

53
Invasion — P - total
positive negative
present 6 3 9
absent 3 16 19
total 9 19 28
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