
 

 

Introduction 
 
Thymomas are relatively rare tumors of the an-
terior mediastinum [1]. Histologically, the thy-
mus is divided into cortical and medullary por-
tions with epithelial cells and lymphocytes as 
the two major cell types. Thymic tumors pre-
dominantly arise from the epithelial cells of the 
thymus. The epithelial cells are divided into two 
subtypes based on their location and appear-
ance, (1) cortical (plump or rounded), and (2) 
medullary (spindled or oval). The World Health 
Organization (WHO) classification classified 
epithelial thymic tumors into six types: A, AB, 
B1, B2, B3, and C [2].  We have previously de-
scribed the histopathologic features of these 
types [3]. In brief, type A is composed of me-
dullary-type epithelial cells lacking nuclear 
atypia with few or no lymphocytes. Type B1 is 
mainly composed of both cortical-type and me-

dullary-type epithelial cells all admixed with a 
prominent population of lymphocytes. In type 
B2, the tumor epithelial cells are mainly of corti-
cal-type with abundant lymphocytes. Type B3 
shows cortical-type cells exhibiting no or mild 
atypia with a minor component of lymphocytes. 
Type AB is composed of a mixture of lymphocyte
-rich type B component (cortical-type) and lym-
phocyte-poor type A component (medullary-
type). Type C is carcinoma with obvious cy-
tologic atypia. Because WHO histologic type of 
thymic tumors is an important prognostic factor 
[4], determination of the histologic type can be 
of high clinical significance. Given the marked 
variability and complexity of histomorphology of 
thymic tumors, the distinction among thymoma 
types can be difficult and might not be possible 
on morphological approach alone [5]. Therefore; 
ancillary studies such as immunohistochemistry 
(IHC) are usually sought in attempt to reach a 

Int J Clin Exp Pathol 2010;3(3):280-287 
www.ijcep.com /IJCEP912008 
 

Original Article  
CD138 (Syndecan-1) in thymic tumors: correlation with 
various World Health Organization types and clinical  
outcome 
 
Al-Agha Osama M1, Liu Weiguo2, Chandrasekhar Rameela3, Wilding Gregory3, Tan Dongfeng4, Alrawi 
Sadir5, Khoury Thaer1 

 
1Department of pathology, 3Department of Biostatics, 2Roswell Park Cancer Institute, Department of Pathology, State 
University of New York at Buffalo, Buffalo, NY, 4Department of Pathology, MD-Anderson, Houston, TX, and  
5Department of Surgical oncology, University of Florida, Jacksonville, FL, USA. 
 
Received December 27, 2009, accepted February 2, 2010, available online: February 10, 2010 
 
Abstract:  We intended to explore the relationship of CD138 with thymic tumors. A series of 64 thymic tumors were 
studied. Positive staining was seen in 7 of 8 (87.5%) type A, 7 of 16 (43.7%) type AB, 1 of 8 (12.5%) type B1, 1 of 5 
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expression was identified in 7 of 7 (100%) type A, and 6 of 7 (86%) type AB (p<0.0001).  Positive CD138 was noted 
in 20 of 31 (64.5%) cases with Masaoka stage I (p= 0.01); while negative CD138 was seen in 24 of 33 (72.7%) 
cases with Masaoka stages (II-IV). Tumor recurred in 4 cases (7%), all of which had negative CD138 (p=0.008). Our 
study suggests that CD138 could be used as an ancillary study to differentiate between WHO types. Furthermore, our 
findings demonstrate that advanced stage-thymic tumors as well as those with high recurrence rate tend to display a 
reduced expression of CD138. However, more studies with larger cohort and longer follow-up are warranted to vali-
date the clinical utility of CD138 to assess clinical behavior and prognosis of thymic tumors.  
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definitive diagnosis as well as classification of 
tumor type. Review of the literature shows no 
established diagnostic immunoprofile for the 
different types of thymoma. However, few stud-
ies attempted to explore the diagnostic utility of 
some immunomarkers [6-9].  
 
CD138 (Syndecan-1) is a heparin-sulfate pro-
teoglycan that is involved in many cellular func-
tions, including cell-cell adhesion and cell-matrix 
adhesion [10]. CD138 is a reliable immu-
nomarker for plasma cells [11]. However, it has 
been reported that this marker has prognostic 
significance in head and neck carcinomas [12], 
colorectal carcinoma [13], hepatocellular carci-
noma [14], and clear-cell type renal cell carci-
noma [15]. While there is limited data regarding 
CD138 expression thymic tumors [16], we in-
tended to evaluate its expression in various 
WHO types as well as to explore a possible prog-
nostic utility.  
 
Materials and methods 
 
Patients 
 
In the period from 1982 through 2008, 64 pa-
tients with thymic tumors were seen in hospitals 
in Buffalo, New York region. We retrospectively 
studied the pathologic and clinical features of 
these patients. Six thymoma patients received 
adjuvant therapy for close or positive surgical 
margins (2 chemo-radiation and 4 radiation 
only). For thymic carcinoma, 3 patients received 
neo-adjuvant therapy, 6 received adjuvant ther-
apy, and one was treated only by surgical resec-
tion. We defined recurrence if there is any evi-
dence of tumor, such as re-growth of tumor in 
the mediastinum or any metastases, detected 
on imaging or pathologic examination during 
follow-up (median 42 months, range 1–294 
months). This study was approved by the institu-
tional review board of all hospitals.  
 
Pathology and staging 
 
All cases were re-classified according to WHO 
classification scheme [2]. This series of 64 
thymic tumors encompassed all six WHO his-
tologic types of thymic tumors. For staging, we 
adopted the staging system of Masaoka [17] 
and determined the stage by reviewing each 
patient’s surgical records, pathology reports and 
histology slides. 

 

Tissue microarray construction and               
immunohistochemistry 
 
For each case, two to seven core samples of 
tumor tissue were acquired from at least two 
different donor blocks. A relatively high number 
of cores were taken when variable histologic 
features existed in one case. Three paraffin 
blocks of tissue microarrays (TMA) were cre-
ated. TMA slides were assembled. The slides 
were stained with Hematoxylin and Eosin (H&E) 
and counterstained with CD138. Tissues from 
seven normal thymuses were also stained with 
CD138 antibody.  We used mouse monoclonal 
antibody against CD138/Syndecan-1 (clone MI 
15, Dako, dilution 1/100, and retrieval method 
of Vector Antigen Unmasking Solution in Micro-
wave). Results of IHC staining with CD138 were 
independently evaluated and recorded by two 
pathologists (TK, OA). Percentage of positive 
tumor cells as well as pattern of staining 
(membranous and cytoplasmic) was recorded. A 
case was considered positive if ≥ 10% of tumor 
cells expressed CD138 (membranous or cyto-
plasmic).  
 
Statistical Analysis 
 
Statistical analyses for comparing groups in 
regards to categorical variables were performed 
using Fisher’s exact test. Kaplan-Meier method 
was used to obtain overall survival (OS) and 
recurrence free survival (RFS) while survival was 
compared between groups using the exact log-
rank test with exact p-values obtained using 
Monte-Carlo estimates. Statistical analysis was 
performed using the Statistical Analysis System 
version 9.1.3 (SAS Institute Inc. North Carolina).  
A nominal significance level of 0.05 was used.  
In order to prevent data skew due to the more 
aggressive, biologically different thymic carci-
noma (type C), thymic carcinomas were ex-
cluded in the analyses for OS and RFS, render-
ing the analysis restricted to the more indolent 
thymomas. 
 
Results 
 
Clinicopathologic Data 
 
The clinicopathologic characteristics are sum-
marized in Table 1. For thymic carcinoma, 6 
patients had squamous cell carcinoma and 4 
patients had undifferentiated carcinomas. Over-
all paraneoplastic syndromes (PNS) including  
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Myasthenia Gravis Disease (MGD) and/or other 
types of PNS were identified in 13 patients 
(20.3%). While 7 patients had MGD alone, 3 
patients had mixed MGD and other types of PNS 
including two with hypogammaglobulinemia and 
one with systemic lupus erythematous (SLE). 
PNS alone was identified in 3 patients including 
one with red cell aplasia, one with scleroderma 

and one with thyroiditis. Eight of 64 (12.5%) 
patients with thymomas had tumor recurrence 
with time to recur ranging from 3 to 112 months 
(median 18 months). The 10 year RFS survival 
rate was 75.8%. The 10 year OS rate was 
75.5%. Seven of 64 (11%) patients died with 
survival time ranged between 11 and 72 
months (median 50 months). Four patients had 

Table 1. Clinicopathologic features of studied cases  

*No. (%); M, male; F, female; MGD, Myasthenia Gravis Disease; PNS, paraneoplastic syndrome 

WHO 
Type Total 

Age, yrs, 
median 
(range) 

Gender PNS Masaoka Stage 

Recur-
rence Dead M F MGD Others 

MGD + 
other 
PNS I II III IV 

A 
8 

(12.5)* 
66.5  

(59-79) 
4 

(50) 
4 

(50) 0 (0) 
0 

(0) 
0 

(0) 
5 

(62.5) 
3 

(37.5) 
0 

 (0) 
0 

(0) 
0 

(0) 
1 

(12.5) 

AB 16 (25) 
63 

 (23-75) 
9 

(56.3) 
7 

(43.7) 
1  

(6.3) 
2 

(12.5) 
0 

(0) 
12 

(75) 
3 

(12.5) 
0 

 (0) 
1 

(6.3) 
1 

(6.3) 
0 

(0) 

B1 
8 

(12.5) 
69 

(39-90) 
2 

(25) 
6 

 (75) 
1 

(12.5) 
0 

(0) 
0 

 (0) 
6 

(75) 
1 

(12.5) 
1 

(12.5) 
0 

(0) 
1 

(12.5) 
0 

 (0) 

B2 5 (7.8) 
62 

 (40-67) 
3 

 (60) 
2 

 (40) 
1 

 (20) 
0 

(0) 
0 

 (0) 
3 

(60) 
1 

 (20) 
1 

(20) 
0 

 (0) 
1 

(20) 
0 

(0) 

B3 
17 

(26.6) 
63 

 (34-80) 
6 

(35.3) 
11 

(63.7) 
7 

(41.2) 
4 

(23.5) 
3 

 (17.6) 
5 

(29.4) 
7 

(41.2) 
5 

(29.4) 
0 

 (0) 
1 

(5.9) 
4 

(23.5) 

C 
10 

(15.6) 
57 

 (28-81) 
7 

 (70) 
3 

 (30) 
0 

(0) 
0 

(0) 
0 

 (0) 
0 

 (0) 
2 

(20) 
1 

(10) 
7 

 (70) 
4 

(40) 
3 

(30) 

Total 64 __ 31 33 10 6 3 31 17 8 8 8 8 

Figure 1. In normal thymus, membranous CD138 present in both cortical and medullary epithelial cells. (1A, CD138 x 
20, and 1B, CD138 x 40). 
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type B3, two of whom died due to complications 
of MGD and SLE. Three patients died of distant 
metastasis, two with thymic carcinoma and one 
with type A. For thymic carcinoma, 3 patients 
received neo-adjuvant therapy (1 died of dis-

ease and 2 had recurrence), 6 received adju-
vant therapy (1 died of disease, 2 had recur-
rence and 2 still alive with short follow-up pe-
riod), and one was treated only by surgical re-
section (disease free after 21 months follow-
up).  

 
Correlation of CD138 expressions with WHO 
histologic types and Masaoka stages 
 
Membranous staining of CD138 was noted in 
both cortical and medullary epithelial cells in 7 
of 7 (100%) normal thymuses (Figure 1). 
 
Tables 2 summarizes CD138 expression in vari-
ous WHO types. A total of 29 cases (45.3%) had 
positive CD138. Overall, CD138 was positive in 
types A and AB (cytoplasmic) (Figures 2 and 3) 
and type B3 (membranous) (Figure 4), while 
types B1, B2 and C generally had less positive 

cases. Excluding type C, 19 of 30 (63.3%) cases 
with Masaoka stage I expressed CD138, while 
10 of 34 (29.4%) cases with Masaoka stage II-
IV expressed CD 138 (p=0.01) (Table 3). 
 

Correlation of CD138 expressions with OS and 
RFS 
 
In thymoma cases, tumor recurred in 4 (7%) 
from various WHO types (1 AB, 1 B2 and 2 B3), 
all of which had negative CD138 expression 
(p=0.008, log rank test) (Figure 5). CD138 ex-
pression in relation to RFS and OS in type C and 
OS in thymoma had no statistical significance. 
Moreover, the expression type (cytoplasmic ver-
sus membranous) had no statistical significance 
in terms of clinical outcome. 

 
Discussion 
 
Classification of thymic tumors based on mor-
phological approach alone can be difficult.5 This 
is mainly because of the inherent complexity in 
the histomorphology of these tumors, which 
necessitates the use of ancillary studies such as 

Table 2. Frequency and subcellular distribution of CD138 in various WHO Types  

*P-value reflects the difference between WHO types with relation to CD 138 expression. 
**P-value reflects the difference in CD138 staining pattern among different WHO types 

    CD138 Staining  P-value * Pattern of CD138 Staining P-value**  
WHO 
Type 

Case 
No. 

Negative 
No. (%) 

Positive No. 
(%) 

Cytoplasmic No. 
(%) 

Membranous No. 
(%) 

A 8 1(12.5) 7(87.5)   
  
  

0.04 
  

7 (100) 0 (0)   
  
  

< 0.0001 
  
  
  

AB 16 9 (56.3) 7(43.7) 6 (86) 1(14) 
B1 8 7(87.5) 1(12.5) 1 (100) 0 (0) 
B2 5 4(80) 1(20) 0 (0) 1 (100) 
B3 17 7 (41.2) 10(58.8) 1 (10) 9 (90) 
C 10 7(70) 3(30) 0 (0) 3 (100) 

Total 64 35 (54.7%) 29 (45.3%) 15 (51.7) 14 (48.3) 

Table 3. Distribution of CD138 with relation to Masaoka stage  

*P value reflects the difference between Masaoka stages with relation to CD 138 expression. 

Masaoka stage No. (%) CD138 Expression P-value 

Negative 
No. (%) 

Positive 
No. (%) 

I 31 (48.4) 11 (35.5) 20 (64.5) 0.01 

II-IV 33 (51.6) 24 (72.2) 9 (27.3) 

Total 64 35 29 
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IHC.  Although CD138 is generally consid-
ered a plasma cells marker, our study 
shows that thymic tumors are one of the 
non-hematopoietic tumors that express 
CD138. Also, we noted that the staining 
pattern of CD138 varied among thymoma 
types with types A, AB and B3 had the 
highest frequency of immunoexpression. 
While the former two types had cytoplas-
mic staining pattern, the latter had mem-
branous staining pattern. In fact, CD138 

Figure 2. Type A thymoma characterized with spindled or oval-shaped, cytologically bland epithelial cells, arranged in 
solid sheets and accompanied with few or no lymphocytes. (2A, H&E x 4 and 2B, H&E x 40). The majority of type A 
thymomas had cytoplasmic CD138 (2C, CD138 x 4 and 2D, CD138 x 40). 

Figure 3. Type AB thymoma shows lymphocyte
-rich type B component (*) and lymphocyte-
poor type A component with spindle cells (†) 
intermixing together. (3A, H&E x 4 and 3B, 
H&E x 40). In most of AB cases, CD138 was 
found in type A component (†) but not in type 
B component (*) (3C, CD138 x 4 and 3D, 
CD138 x 40). 
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is known to have two different staining patterns 
in non-hematopoietic tumors [9]. The two differ-
ent staining patterns of CD138 can be partially 
explained by the fact that CD138 exists in a 
membrane-bound and in intracytoplasmic do-
mains [18]. The membrane-bound form acts as 
a receptor for the cell growth factors. The intra-

cellular form is linked to microfilaments of the 
cytoskeleton that regulates downstream signal-
ing events in response to growth activity. We 
found that type B3 had predominantly membra-
nous staining pattern similar to that seen in 
normal thymic cortical cells, while both types A 
and AB had cytoplasmic staining pattern as op-

 
 
 
 
 
 
 
 
 
Figure 4. Type B3 thymoma typically 
shows polygonal cells and paucity of 
lymphocytes. Atypia with high mitotic 
activity can be focally seen (arrow 
heads). (4A, H&E x 4 and 4B, H&E x 
40). The majority of type B3 thymo-
mas had membranous CD138 (4C, 
CD138 x 4 and 4D, CD138 x 40). 

 
 
 
 
 
 
 
 
 
 
 
Figure 5: Survival rate (%) is signifi-
cantly lower in CD138 negative thy-
momas than in CD138 positive thy-
momas (P=0.008)    
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pose to the membranous staining pattern in 
normal thymic medullary cells. The reason for 
this difference in staining patterns between 
WHO types is unclear. One of the possible expla-
nations is that during type A and AB tumorigene-
sis, CD138 protein migrates from the cell mem-
brane to the cytoplasm.   It is also worth noting 
that in type AB, CD138 expression was seen 
only in type A component with cytoplasmic stain-
ing pattern.  
 
While the prognosis in thymoma is determined 
by tumor stage, WHO histologic type, and com-
pleteness of resection [4], we found that CD138 
could be of a potential prognostic value. All the 
4 thymoma cases that recurred had negative 
CD138 expression. Additionally, high CD138 
expression was more prevalent in the majority 
of cases with early clinical stage (Masaoka 
stage I), while the majority of cases with more 
advanced clinical stages (Masaoka stages II-IV) 
had negative CD138 expression. We concluded 
that low CD138 expression might be associated 
with unfavorable clinical behavior and poor 
prognosis. These findings are in agreement with 
similar observations in other studies, in which 
reduced CD138 expression was found to be 
correlated with an unfavorable prognosis in cer-
tain tumors including squamous cell carcinoma 
of the head and neck , colorectal carcinoma, 
hepatocellular carcinoma, and clear-cell type 
renal cell carcinoma [12-15]. The association of 
CD138 expression and prognosis in thymic tu-
mors might be explained at the molecular level. 
The transmembrane form of CD138 promotes 
cell-cell and cell-matrix adhesion. When CD138 
is degraded, the potential of tumor cells to me-
tastasize would increase, resulting in an unfa-
vorable behavior of the tumor. Conversely, the 
favorable tumor behavior associated with 
CD138 over-expression could be explained by 
the postulation that the over-expressed CD138 
inhibits cell growth and migration [19, 20]. Nev-
ertheless, we should emphasize on the fact that 
our cohort and number of events are relatively 
small. Therefore, these results should be inter-
preted with caution and studies with a larger 
cohort and longer follow-up are warranted to 
verify our findings. 
 
Conclusions 
 
We conclude that CD138 could be expressed in 
thymic tumors. It has a potential use in distin-
guishing WHO types with tendency to be ex-

pressed in types B3, A, and AB. Furthermore, 
CD138 shows cytoplasmic and membranous 
expression patterns in different types of thy-
moma. More importantly, our study demon-
strates that thymomas in advanced stages as 
well as those with high recurrence rate tend to 
display a reduced CD138 expression. However, 
more studies with larger cohort are warranted to 
validate our results.  
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