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ABSTRACT 

High grade sarcomas are a heterogeneous group of 

defining cytomorphological or immunohistochemical vid nc 

differentiation. Many of these tumours previou ly 

histiocytoma (MFH) are currently redefined in th WHO 2 1 

rcom s often lacking 

of specific lineage 

Malignant fibrous 

ification of tumours of 
soft tissue and bone as Undifferentiated or Uncl s lf d high grade sarcomas or 

Undifferentiated pleomorphic sarcomas (UPS). In some series expression of epithelial 
markers in high grade sarcomas were recorded. 

A retrospective study of a cohort of high grade sarcomas which include UPS 

cases as well as other more specific high grade sarcomas eg Synovial sarcoma and 

Epithelioid sarcoma and high grade but lineage specific sarcomas eg high grade 

Malignant peripheral nerve sheath tumour (MPNST) seen at the University Malaya 

Medical Centre over an eleven-year period was undertaken to study the frequency and 

extent of epithelial expression of Cytokeratin and Epithelial membrane antigen (EMA). 

The clinicopathological features of these cases were also evaluated for any correlation. 

lmmunohistochemical staining for epithelial expressions of cytokeratin - MNF116 and 

AE1/AE3 and EMA were evaluated in 100 resected specimens of high grade sarcoma 
cases. 

Epithelial expression was seen in 32 (32%) of the 100 cases evaluated either as 

single marker or multiple marker expression. Cytokeratin was expressed in 12 cases 

(10 MNF116 and 2 AE1/E3 - positive cases) and EMA was expressed in 26 cases in 

variable extents of focal, intermediate or diffuse patterns. The figures include the 

overlap of cases expressing 1 or more than 1 marker. There was a significant 

association between specific epithelial markers and histological type of tumour and 

patient gender. There was no significant association of these epithelial markers with the 

following parameters: patient age and tumour size, location and origin with reference to 

primary, recurrent and metastatic tumours. Our study highlights the evidence of 

epithelial differentiation in high grade sarcomas and the diagnostic, therapeutic and 
prognostic implications. 

Key words: high grade sarcoma, epithelial differentiation, cytokeratin, EMA 
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INTRODUCTION 

High grade sarcomas can be diagnostically ch llengin they raise several 

possibilities including focally differentiated or dediff r nti t d pl omorphic sarcomas or 

other non- mesenchymal high grade tumours p rticul rly s rcomatoid carcinomas, 

anaplastic lymphomas and melanomas amongst others. 

lntratumor heterogeneity is known to be present in these tumours often lacking 

clearly defining features or specific lines of differentiation. The current 2013 WHO 

classification of tumours of soft tissue redefines entities previously termed Malignant 

fibrous histiocytoma (MFH) as Undifferentiated or Unclassified sarcomas or 

Undifferentiated pleomorphic sarcomas (UPS) (Fletcher COM et al, 2013) (1 ). 

According to the French Federation of Cancer Centers Sarcoma Group (FNCLCC) 

grading system, three independent prognostic factors - degree of differentiation, mitotic 

activity and necrosis are used for defining the grade. In addition, certain histological 

types and subtypes of tumour differentiation are considered as high grade. The 

importance of grading is to indicate the probability of distant metastasis and overall 

survival. 

Broadly, high grade sarcomas are also divided into pleomorphic, spindle cell, 

round cell and epithelioid subsets. Undifferentiated pleomorphic sarcomas (UPS) are 

often microscopically patternless, with frequent bizarre multinucleated giant cells. They 

show no reproducible immunophenotype nor any pattern of protein expression that 

would allow more specific subclassification. The spindle cell type show fascicular 

architecture with pale eosinophilic cytoplasm and tapering nuclei. Round cells consist of 
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relatively rounded to ovoid cells with high nuclear cytoplasmic ratio. The epithelioid 

morphology closely resembles metastatic carcinoma or melanom , but generally lack 

nesting and the appropriate reticulin scaffold, displ yin p I osinophilic cytoplasm 

and vesicular nuclei. 

The cytological appearance and the pattern of growth of tumour cells are helpful 

morphologic features, but these features are often not sufficient to arrive at the specific 

diagnosis. In these cases immunohistochemistry and cytogenetic evaluation are 

essential for diagnosis in identifying the line of differentiation. This determination again 

is dependent on the availability and extent of ancillary studies including 

immunohistochemical and molecular techniques, undertaken at any laboratory facility or 

institution. Epithelial marker expression has been reported in cases of certain specific 

subtypes of high grade sarcoma eg. Synovial sarcoma, Epithelioid sarcoma and Ewing 

sarcoma and UPS. This generates diagnostic dilemma because it raises the possibility 

of a sarcomatoid carcinoma in a patient population in which carcinoma is the most 

common malignancy prompting further investigation also for exclusion of an alternative 

primary tumour. The problem is further compounded by the fact that some sarcomatoid 

carcinomas may be negative for epithelial markers whereas some sarcomas express for 

such markers (Coindre JM et al, 2003) (2) with obvious implications for treatment and 

ultimate prognosis (Sha Let al, 2016) (3). 

The prognostic significance of the epithelial differentiation is not well studied. To 

the best of our knowledge most of the related studies have been performed in Western 

populations and there are no available reports involving the Asian population. 
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This current study evaluates the expression of certain epithelial markers - 

Cytokeratin and EMA, in high grade sarcoma cases in a M I ysian p tient population at 

University Malaya Medical Centre and analyz d it ci tion with the following 

parameters - patient age and gender and tumour i , ri in (primary, recurrent or 

metastatic) and location (extremities, head nd neck, trunk, intra-abdominal and others). 
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MATERIALS AND METHODS 

Patients and samples 

Archived histopathology reports and slide of hi h grade sarcoma cases 

diagnosed in the Department of Pathology, University M Medical Centre between 

January 2005 and December 2016, including referral and in house material, were 

retrieved and reviewed. 

The selection criteria included confirmed histopathology cases based on 

histomorphology and availability of immunohistochemical studies of epithelial markers: 

Cytokeratin - MNF116 and AE1/AE3 and EMA. Resected specimens and cases with 

specific soft tissue differentiation exhibiting high histological type and grade according to 

FNCLCC grading system was considered as inclusion criteria. Cases involving biopsy 

specimens, missing slides, unavailable tissue slides or inadequate or unavailable 

patient clinical records were excluded. In cases without or with faded haematoxylin and 

eosin (H&E) slides, 5-µm sections were cut from the paraffin blocks and stained with 

H&E following standard methodology. 

The staining pattern for cytokeratin (MNF116 and AE1/AE3) and EMA were 

evaluated from available immunohistochemical slides and histopathology reports. The 

pattern of immunohistochemical staining was graded as positive or negative. The 

intensity of positivity was assessed as : weak ( 1 + ), moderate (2+) and strong (3+ ), while 

the extent of positivity was graded as : diffuse, > 75% of tumour cells staining (3+ ); 

intermediate, 25% to 75% staining (2+); focal, 1% to< 25% (1+); and negative, < 1% 

staining (0) as proposed by Jun Iwata et al, 2000 (20). 
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Information regarding patient demographics, tumour characteristics and 

immunohistochemistry results were extracted from histopathology reports and patient 

medical records and reviewed. 

lmmunohistochemlstry 

lmmunohistochemistry for Cytokeratin AE1/AE3 (1:100, Dako North America, 

Carpinteria, CA,USA), MNF116 (Monoclonal Mouse Anti:Human Cytokeratin, 1 :1000, 

DakoCytomatin, Glostrup, Denmark) and EMA (Monoclonal Mouse Anti-Human 

Epithelial Membrane Antigen, 1: 200 DakoCytomation , Glostrup, Denmark) as reported 

had been performed on formalin-fixed, paraffin-embedded tissue sections using steam 

heat-induced epitope retrieval and the Dako Envision detection system. All the cells 

labelled by these antibodies displayed cytoplasmic staining pattern for MNF116 and 

AE1/AE3 and cytoplasmic and membrane staining for EMA. 

Normal or tumour tissue known to express the test antigens (i.e. Cytokeratins 

and EMA) were used as positive controls and included routinely in the 

immunohistochemical assay. 

Statistical analysis 

Data was entered and analyzed by SPSS version 23.0. Categorical data had 

been expressed by frequency and percentage while numerical data as mean and 

standard deviation. 

Expression of Cytokeratin and EMA in high grade soft tissue sarcomas were 

analyzed by Chi-squared test. Differences with p-value <0.05 were considered 

significant. 
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RESULTS 

100 cases were entered into the study on the basis of dequ te documentation and 

suitability of available material as stipulated for v lu tion f the cytomorphological 

features and immunohistochemistry. 

Patient demographics 

The 100 cases were diagnosed mainly in older adults (mean age: 49.53± 19.174, range: 

4- 88 years). 

52 (52%) patients were male and 48 (48%) female with 41 (41%) Malay, 43 (43%) 

Chinese and 16 (16%) Indian. 

Clinicopathologica/ features of tumour 

There were 77 (77%) primary, 17 (17%) recurrent and 6 (6%) metastatic tumours. 

Tumour size variation was categorized as less than 5 cm numbering 29 (29%), 5 - 10 

cm numbering 29 (29%) and more than 10 cm numbering 40 (40%); no size was 

recorded in 2 (2%) cases. 

Topographic evaluation revealed 73 (73%) from the extremity sites: 53 (53%) from the 

lower limbs (pelvis - 7, thigh - 29, knee - 8, leg - 8 and foot - 1) and 20 from the upper 

limbs (shoulder - 5, arm - 4, elbow - 2, forearm - 6, hand - 3). 4 (4%) were located in 

the trunk (chest wall - 2 and abdominal wall - 2), 6 (6%) in the head and neck (head - 

1, nasal - 3 and neck - 2) and 7 (7%) intra - abdominal (stomach - 1, colon - 2, intra­ 

peritoneum - 1, cervix - 2 and uterine adnexa- 1 ). Other sites - 9 (9%) included 5 from 

breast and 4 from lung. No location of the tumour was recorded in 1 (1 %) case. 
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Refer Tables 1.0 Patient demographics and 2.0 Clinicopathological features of tumour 

The diagnostic spread of cases included 78 (78%) of high gr des rcomas (UPS) with 

no specific differentiation diagnosed with slight v ri tion in t rminology - 18 (18%) 

undifferentiated pleomorphic sarcomas, 26 (26%) high gr de sarcomas, 21 (21 %) 

pleomorphic sarcomas and 13 ( 13%) malignant fibrous histiocytomas. The remaining 22 

(22%) of cases showed specific differentiation subtypes - 11 ( 11 % ) synovial sarcomas, 

4 (4%) epithelioid sarcomas, 3 (3%) pleomorphic leiomyosarcomas, 3 (3%) high grade 

malignant peripheral nerve sheath tumours (MPNST) and 1 (1 %) uterine sarcoma. 

Refer Table 3.0 Histological type. 

Table 1.0 Patient demographics 

Characteristic No of cases (n=100) 

Age (year) 
Mean 49.53 ±19.174 Range (4-88 ) 

Gender 

Male 52 (52%) Female 48 (48%) 

Ethnicity 

Malay 41 (41%) Chinese 43 (43%) Indian 16 (16%) 
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Table 2.0 Clinicopathological features of tumour 

Characteristic No of cases (n=100) 
Origin 
Primary 77 (77 Yi 
Recurrent 17 (17 Yi) 
Metastatic ( Yi 
Size 
< 5cm 29 29%) 
5-10 cm 29 (29%) 
>10 cm 40 (40%) 
No size recorded 2 (2%) 

Topography 

Extremities 73 (73%) 
Lower limb 53 

Pelvis 7 
Thigh 29 .. 
Knee 8 
Leg 8 
Foot 1 

Upper limb 20 
Shoulder 5 
Arm 4 
Elbow 2 
Forearm 6 
Hand 3 

Head and neck 6 (6%) 
Head 1 
Neck 2 
Nasal 3 

Trunk 4 (4%) 
Chest wall 2 
Abdominal wall 2 

lntra-abdoml nal 7 (7%) 
Stomach 1 
Colon 2 
Intra-peritoneum 1 
Cervix 2 
Uterine adnexa 1 

Others 9 (9%) 
Breast 5 Lung 4 

No location recorded 1 (1%) 
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Table 3.0 Histological type 

Characteristic No of cases (n=100) r--~~~~~~~~~~~~~~1~~~~ ~- -~~~~ 

No specific differentiation 

Undifferentiated pleomorphic sarcoma 

High grade sarcoma 

Pleomorphic sarcoma 

Malignant fibrous histiocytoma 

Specific differentiation 

Synovial sarcoma 

Epithelioid sarcoma 

Pleomorphic leiomyosarcoma 

High grade MPNST 

Uterine sarcoma 

78 (78%) 

18 Yi 

26 (2 %) 
21 (21%) 

13(13%) 

22 (22%) 

11 (11%) 

4 (4%) 

3 (3%) 

3 (3%) 

1 (1%) 
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FIG 1: Undifferentiated pleomorphic sarcoma (UPS), H&E x10. 
Patternless sheets of pleomorphic cells with bizarre multinucleated 
tumour giant cells. 

FIG 2: Malignant fibrous histiocytoma (MFH), H&E x10. 
Diffuse sheets, storiform and fascicular patterns of spindle cells 
with indistinct eosinophilic cytoplasm. 
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FIG.3: Pleomorphic leiomyosarcoma, (H&E x 10). 
Fascicles of spindle cells with indistinct eosinophilic cytoplasm and 
poorly differentiated oleornorohic cells and necrosis (arrowed). 

FIG.4: Malignant peripheral nerve sheath tumour (MPNST), (H&Ex10). 
Fascicles of spindles cells palisading around the geographical 
necrosis (arrowed). 
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FIG.5: Epithelioid sarcoma, (H&E x10). 
Epithelioid and plump spindled tumour cells. 

FIG.6: Monophasic synovial sarcoma, (H&E x10). 
Fairly uniform spindle cells in dense cellular sheets and fascicles 
with staghorn vascular pattern (arrowed). 
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FIG.8: High grade breast sarcoma, preceded by previous phylloides 
tumour (H&E x10). 

Patternless pattern of spindled tumour cells separated by vascular 
channels. 
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lmmunohistochemica/ profile 

Vimentin immunohistochemistry was available in 83 cases and II showed strong and 

diffuse immunoreactivity. Epithelial expression evidenc d by Cytokeratin MNF116 and 

AE1/AE3 and EMA, whether occurring singly or in cornbln tion w s seen in 32 (32%) of 

the 100 cases studied. Epithelial marker expression is tabulated in Table 4.0. 

Cytokeratin expression was seen in 12 cases (MNF116- 10 (14.3%) and AE1/AE3- 2 

(20%)) and EMA expression in 26 cases (37.7%). The positivity was variable in staining 

intensity and extent. Refer Table 5.0 Intensity and extent of epithelial expression. 

Strong and diffuse positivity of Cytokeratin MNF116 was seen in 1 case of epithelioid 

sarcoma and strong and diffuse positivity of EMA was seen in 5 cases : 1 epithelioid 

sarcoma and 4 synovial sarcomas. 

MNF116 staining alone was available in 29 cases and 2 (6.9%) were positive in high 

grade sarcoma with specific subtypes: synovial sarcoma - 1 and epithelioid sarcoma - 

1. AE1/AE3 alone was available in only 1 case of pleomorphic sarcoma of the colon and 

it was negative. EMA staining alone was available in 26 cases and 5 cases (19.2%) 

were positive: 2 in pleomorphic sarcomas, 3 in specific sarcomas (synovial sarcoma - 2 

and epithelioid sarcoma - 1 ). 

Refer Tables 6.0 Single epithelial marker expression and Table 7.0 Intensity and extent 

of single epithelial expression. 

The various combinations of epithelial marker expression are summarized in Table 8.0. 

4 cases showed combination of epithelial markers, cytokeratin MNF116 and EMA with 

variation in the intensity and extent. 2 cases showed combination of both Cytokeratin 
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MNF116 and AE1/AE3. Cases with combinations of 2 epithelial markers of AE1/AE3 

and EMA and 3 epithelial markers of MNF116, AE1/AE3 and EMA were all negative. 

Table 4.0 Epithelial marker expression 

Grading MNF116 (n=70) AE1/AE3 (n=10) EMA (n=69) 

Positive 10(14.3%) 2 (20%) 26 (37.7%) 

Negative 60 (85.7%) 8 (80%) 43 (62.3%) 

Table 5.0 Intensity and extent of epithelial expression 

Epithelial Intensity Extent markers 
Weak Moderate Strong Focal Intermediate Diffuse (1 +) (2+) (3+) (1 +) (2+) (3+) 

MNF116 (n=10) 5 4 1 6 3 1 (50%) (40%) (10%) (60%) (30%) (10%) 

AE1/AE3 (n=2) 1 1 - 1 - 1 (50%) (50%) (50%) (50%) 

EMA (n=26) 14 5 7 16 4 6 (53.9%) (19.2%) (26.9%) (61.5%) (15.4%) (23.1 %) 
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Table 6.0 Single epithelial marker expression 

Grading MNF116 (n=29) AE1/AE3 ( n=1) EMA (n=26) 

Positive 2 (6.9%) 0 5(19.2%) 

Negative 27 (93.1 %) 1 (100%) 21 (80.8%) 

Table 7.0 Intensity and extent of single epithelial expression 

MNF116 EMA 

Positive 2 5 

Intensity Moderate: 1 Weak :1 
Strong: 1 Moderate: 1 

Strong: 3 

Extent Intermediate: 1 Focal: 2 
Diffuse : 1 Intermediate: 1 

Diffuse: 2 

Histological type Epithelioid sarcoma : 1 Pleomorphic sarcoma: 2 
Synovial sarcoma : 1 Epithelioid sarcoma : 1 

Synovial sarcoma : 2 
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Table 8.0 Intensity and extent of multiple epithelial expression 

MNF116 and AE1/AE3 MNF116 and EMA 

Positive 2 4 

Intensity MNF116 MNF116 
Weak: 1 Weak: 2 
Moderate: 1 Moderate: 2 

AE1/AE3 EMA 
Weak: 1 Weak: 1 
Moderate: 1 Moderate: 1 

Strong: 2 

MNF116 MNF116 
Extent Focal :1 Focal: 2 

Diffuse: 1 Intermediate: 2 

AE1/A3: EMA 
Focal:1 Focal: 2 
Diffuse: 1 Diffuse: 2 

Histological type High grade sarcoma: 1 Undifferentiated pleomorphic 
Pleomorphic sarcoma: 1 sarcoma: 1 

High grade sarcoma: 1 
Synovial sarcoma: 1 
Epithelioid sarcoma: 1 

Note: No epithelial expression in combination of 2 markers AE1/AE3 and EMA and 3 markers 
MNF116, AE1/AE3 and EMA. 
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FIG. 9: Strong and intermediate cytoplasmic staining of MNF116 

FIG. 10: Moderate and intermediate cytoplasmic staining of MNF116 (x10) 
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.. 

FIG. 11: Weak and focal cytoplasmic staining of MNF116 (x10) 

• 

FIG. 12: Strong and intermediate cytoplasmic staining of AE1/AE3 (x10) 
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FIG. 13: Strong and diffuse cytoplasmic staining of EMA (x10) 

FIG. 14: Moderate and intermediate cytoplasmic staining of EMA (x10) 
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FIG. 15: Strong and focal cytoplasmic staining of EMA (x1 O) 
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Association of epithelial markers with patient demographics and 

clinicopathological features of tumour. 

The association of the epithelial marker with p ti nt demographics and 

clinicopathological features of tumour are summarized in Table 9.0, 10.0 and 11.0. The 

mean age of patients whose sarcomas showed MNF116 expression was significantly 

different from those that were negative (p-value 0.02). Specific epithelial expression 

showed a significant association with the patient gender, MNF116 (p - 0.036) and EMA 

(p - 0.014). Higher incidence of MNF116 positivity was observed in male compared to 

female cases (25% versus 3.5%). However, EMA expression was seen more in female 

than male cases (53.1% versus 24.3%). For cytokeratin AE1/AE3 Chi-square test 

cannot be performed due to lack of adequate sample numbers. 

Epithelial marker expression showed a significant association with tumour 

histological type: MNF116 (p - 0.022) and EMA (p - 0.012). The histological type was 

categorized into 2 groups in this study - tumour with no specific differentiation and 

tumour with specific differentiation. Cytokeratin MNF116 positivity was observed 

equally in both tumour with specific and no specific differentiation (50%). A slightly 

higher incidence of EMA positivity was detected in tumour with no specific 

differentiation (53.8%) including high grade sarcomas - 6, pleomorphic sarcomas - 6 

and undifferentiated pleomorphic sarcomas - 2 as compared to tumour with specific 

differentiation (46.2%): Synovial sarcomas - 8, Epithelioid sarcomas - 2 , pleomorphic 

LMS - 1 and uterine sarcoma - 1. 

Refer Tables 12.0 and 13.0 Tumour histological type and epithelial expression. 
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Table 9.0 Comparison of clinicopathological features and Cytokeratin MNF116 

expression 
- ~ - 

Characteristic Total (n=100) MNF116 expression (n=70) p- value 

Positive Negative 
(n=10) (n=60) 

Age (year) 0.02* 

Mean 49.53±19.172 36.7±19.368 51.5±17.421 
Range (4-88) (16-7 4) (4-81) 

Gender 0.036** 

Male 52 8 (25%) 24 (75%) 
Female 48 2 (5.3%) 36 (94.7%) 

Tumour origin 0.190*** 

Primary 77 10 (17.5%) 47 (82.5%) 
Non - primary (recurrent 23 0 13 (100%) 
and metastatic) 

Tumour size 0.548*** 

< 5cm 29 4 (20%) 16 (80%) 
5-10 cm 29 4(21.1%) 15 (78.9%) 
>10 cm 40 2 (6.7%) 28 (93.3%) 
No size recorded 2 - - 

Tumour location 0.990*** 

Extremities 73 7(14.3%) 42 (85.7%) 
Non - Extremities 16 3 (15%) 17(85%) 
(Head and neck, trunk 
Intra-abdominal and 
Others) 
No location recorded 1 - - 

*Independent sample t-test **Pearson Chi-square test ***Fisher Exact Test 

27 

Univ
ers

ity
 of

 M
ala

ya



Table 10.0 Comparison of clinicopathological features and Cytokeratin AE1/AE3 
expression 

Characteristic Total (n=100) AE1/AE3 expression 
(n=10) 

Positive Negative 
(n= 2) (n=B) 

Age (Year) 
49.53±19.17 40.37±18.65 46.5±19.09 

Mean (4-88) (33-60) (11-59) 
Rance 

Gender 

Male 52 2 (66.7%) 1 (33.3%) 
Female 48 0 7 (100%) 

Tumour origin 

Primary 77 2 (25%) 6 (75%) 
Non - primary (recurrent 23 0 2 (100%) 
and metastatic) 

Tumour size 

< 5cm 29 1 (33.3%) 2 (66.7%) 
5-10 cm 29 0 2 (100%) 
>10 cm 40 1 (20%) 4 (80%) 

No size recorded 2 - - 

Tumour location 

Extremities 73 1 (25%) 3 (75%) 
Non - Extremities 16 1 (16.7%) 5 (83.3%) 
(Head and neck, trunk 
Intra-abdominal and 
Others) 
No location recorded 1 - - 

Note: Chi square cannot performed due to lack of adequate sample numbers (n<) 
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Table 11.0 Comparison of clinicopathological features and EMA expression 

Characteristic Total (n=100) EMA expression (n=69) P value 

Positive Negative 
(n=26) (n=43) 

Age (Year) 
0.409* 

Mean 49.53±19.17 47.19±19.46 51.14±18.94 Range (4-88) (11-81) (13-88) 

Gender 
0.014** 

Male 52 9 (24.3%) 28 (75.7%) Female 48 17(53.1%) 15 (46.9%) 

Tumour origin 
0.990*** 

Primary 77 21 (37.5%) 35 (62.5%) Non - primary (recurrent 23 5 (38.5%) 8 (61.5%) and metastatic) 

Tumour size 
0.264** 

< 5cm 29 5 (27.8%) 13 (72.2%) 5-10 cm 29 11 (52.4%) 10(47.6%) >10 cm 40 10 (35.7%) 18 (64.3%) 
No size recorded 2 - - 

Tumour location 
0.990** 

Extremities 73 19(38%) 31 (62%) Non - Extremities 16 6 (33.3%) 12 (66.7%) (Head and neck, trunk 
Intra-abdominal and 
Others) 
No location recorded 1 - - 
* ** Independent sample t-test Pearson Chi-square test ***Fisher Exact Test 
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Table 12.0. Comparison of tumour histological type and epithelial expression 

MNF116 AE1/A3 EMA expression 

Histological type No of expression expression (n=69) 
cases (n=70) (n=10) 
(n=100) Positive Neg tlv p itiv Neg tive Positive Negativ 

No specific 
(n=10) (n=60) (n=2) (n=8) (n=26) e (n=43) 

differentiation 

Undifferentiated 17 2 11 0 1 2 8 

pleomorphic 
sarcoma 
High grade 25 2 20 1 3 6 9 

sarcoma 
Pleomorphic 23 1 12 1 1 6 10 

sarcoma 
Malignant fibrous 13 0 8 0 0 0 9 

histiocytoma 

Specific 
differentiation 

Synovial sarcoma 11 2 5 0 1 8 2 

Epithelioid 4 3 0 0 0 2 1 

sarcoma 
Pleomorphic LMS 3 0 2 0 1 1 1 

High grade 3 0 1 0 0 0 3 

MPNST 
Uterine sarcoma 1 0 1 0 1 1 0 

Table 13.0 Summary of tumour histological type and epithelial expression 

MNF116 EMA expression 

Histological type Total expression p-value (n=69) p-value 
(n=100) (n=70) 

Positive Negative Positive Negative 
(n=10) (n=60) (n=26) (n=43) 

0.022*** 0.012*** 

5 51 14 36 
No specific 78 (8.9%) (91.1%) (28%) (72%) 
differentiation 

5 9 12 7 
Specific 22 (35.7%) (64.3%) (63.2%) (36.8%) 
differentiation 

*** . Fischer Exact Test 
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DISCUSSION AND CONCLUSION 

High grade sarcomas previously known as malign nt fibrous histiocytoma is a 

diagnosis of exclusion and should be reserved for s rcom cases without specific 

lineage (Rita A. et al, 2010) (4). However according to Fletcher et al, 2013 (1) specific 

histological types in the FNCLCC grading system are also classified into high grade 

sarcomas such as: pleomorphic liposarcoma, pleomorphic leiomyosarcoma, synovial 

sarcoma and epithelioid sarcoma. 

lmmunohistochemistry is crucial in the diagnosis of high grade sarcomas as their 

morphological features may simulate other neoplasms especially poorly differentiated 

carcinomas. This is important because accurate diagnosis can influence the outcome 

and treatment (Sha L et al, 2016) (3). Some specific sarcomas are known to express 

reactivity to epithelial markers (Dabbs David J, 2010) (21 ), usually essential for 

diagnosing poorly-differentiated or sarcomatoid carcinomas. Unexpected positivity may 

be seen in numerous tumours such as leiomyosarcoma, rhabdomyosarcoma, Primitive 

neuroectodermal tumour (PNET) and angiosarcoma (Coindre JM et al, 2003, T 

Hasegawa et al, 2003, Jun Iwata et al, 2009) (2, 6,20) 

Cytokeratin AE1/AE3 is a mixture of two different clones of anticytokeratin 

antibodies that detects high and low molecular weight keratins, namely high molecular 

weight cytokeratins 1,2,3,4,5,6, 10, 14.15 and 16 and low molecular weight cytokeratins 

7,8 and 19. MNF116 is also another broad spectrum antikeratin with reactivity 

corresponding to cytokeratin 5,6,8, 17 and 19 (Dabbs David J, 2010)(21 ). Epithelial 

membrane antigen (EMA) is one of several human milk fat globule proteins (HMFGPs) 

that are derived from the mammary epithelium, which vary greatly in molecular weight 
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(51 kD to >1000 kD). They are predominantly glycoproteinaceous and compose part of 

the plasmalemma of epithelial cells in areas of the cell membrane and hence the EMA 

reactivity must be cell membrane based. 

Among our Cytokeratin positive cases, 10 cases expressed MNF116 (14.3%), 2 

cases (20%) expressed AE1/AE3 and 26 cases (37.7%) expressed EMA. This 

frequency is comparable to Rosenberg et al, 1992. MFH has been reported to express 

epithelial markers Cytokeratin (25.4%) and EMA (20.6%). Litzky and Brook reported 

cytokeratin immunoreactivity 35% cases of frozen section tissue samples and 16% of 

paraffin embedded tissue samples of MFH. 

Primary MFH or pleomorphic sarcoma of the breast is rare and diagnostically 

challenging as the histology displays pleomorphic spindle cells in storiform pattern 

associated with brisk mitosis, negative for all keratins including CK 18 and CK5/6 (Paul 

HH et al, 2011) (10). This result is comparable to the 5 cases of breast sarcoma which 

were all negative for cytokeratin and also EMA. 2 cases of this study were previously 

diagnosed as phylloides tumours. Some entrapment of breast ductal epithelium can be 

misinterpreted as epithelial component of biphasic phylloides tumour or metaplastic 

carcinoma. Careful attention to and correlation with clinical and radiological features 

augmented by immunohistochemistry can avoid misdiagnosis. 

Pleomorphic leiomyosarcoma (LMS) is a high grade tumour at least focally 

exhibiting features of smooth muscle differentiation with immunoreactivity for Actin, 

Calponin and H-caldesmon (Coindre JM et al, 2003, Louis G et al, 2008) (2, 11 ). It has 

also been shown to display aberrant expression of the epithelial markers, Cytokeratin 

and EMA in 10-20% of cases as previously reported in Jun Iwata et al, 2000. These 
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cases displayed intracytoplasmic diffuse or fibrillary staining as well as dot-like patterns. 

In our study only 1 of 3 cases showed focal immunoreactivity for EMA. 

Synovial and epithelioid sarcomas, soft tissue sarcomas with established 

epithelial differentiation are generally considered high grade and aggressive tumours. In 

this study the synovial sarcoma cases all of which were monophasic showed expression 

of Cytokeratin MNF116 and EMA in 36.4% and 72.7% of cases respectively. Expression 

of epithelial markers in 90% of synovial sarcomas appears more intense in the epithelial 

component rather than spindle component (Khin Thway et al, 2014) (18). In 

comparison, the epitheliod sarcoma cases showed a stronger and ·more diffuse 

immunoreactivity for both Cytokeratin MNF116 and EMA. 

There are significant differences between expression of Cytokeratin and EMA in 

relation to patient gender and histological types of high grade sarcomas. A variable 

frequency of cytokeratin expression in high grade sarcoma cases has been shown. 

Awareness of this fact particularly in relation to histological type, is of practical 

importance as this variable expression can be applied in different sarcoma types to aid 

diagnosis particularly when considering poorly-differentiated carcinoma or sarcomatoid 

carcinomas. 

One of the limitations of this study which includes multiple variables and minimal 

sample sizes is the dependancy on preexisting epithelial immunohistochemistry records 

providing only a non-uniform panel of epithelial markers used singly or in combination. 

Nonetheless this study highlights the importance of including epithelial markers in the 

diagnostic immunohistochemical assay of high grade sarcomas to verify tumour 

histogenesis. 
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Descriptives 

Statistic Std. Error 

Age Mean 49.53 U)17 

95% Confidence Interval for Lower Bound 45.73 

Mean Uooer Bound 53.33 

5% Trimmed Mean 49.78 

Median 53.00 

Variance 367.625 

Std. Deviation 19.174 

Minimum 4 

Maximum 88 

Rance 84 

Interquartile Ranae 30 

Skewness -.315 .241 

Kurtosis -.683 .478 

Histogram 
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Normal Q-Q Plot of Age 
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MNF116 EXPRESSION 
Descriptives 

I MNF116 stousuc Std. Error 

Age Negative Mean 51.15 2.240 

95% Confidence Interval for Lower Bound 46.6r. 

Mean Uooer Bound 55.RS 

5% Trimmed Mean 51 .91 

Median 53.50 

Variance 303.486 

Std. Deviation 17.421 

Minimum 4 

Maximum 81 

Ranae 77 

Interquartile Ranae 20 

Skewness -.784 .309 

Kurtosis .118 .608 

Positive Mean 36.70 6.125 

95% Confidence Interval for Lower Bound 22.84 

Mean Upper Bound 50.56 

5% Trimmed Mean 35.78 

Median 31.00 

Variance 375.122 

Std. Deviation 19.368 

Minimum 16 

Maximum 74 

Ranae 58 

Interquartile Ranae 34 

Skewness .934 .687 

Kurtosis -.213 1.334 

I MNF116 N Mean Std. Deviation Std. Error Mean 

Age Negative 60 51.15 17.421 2.249 

Positive 10 36.70 19.368 6.125 

Group Statistics 
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d d s T In epen ent amp es est 

Levene's Test for 

Equality of 

Variances Host for Equnlltv of Manns 

Yo Confid nc 

Interval of the 

Sig. (2- Man Std. Error Difference 

F Sia. t df tailed) Difference Difference Lower Upper 

Age Equal variances 
.297 .588 2.391 68 .020 14.450 6.043 2.392 26.508 

assumed 

Equal variances 2.215 11.559 .048 14.450 6.525 .174 28.726 
not assumed 

Crosstab 

MNF116 

Neqative Positive Total 

Gender Male Count 24 8 32 

% within Gender 75.0% 25.0% 100.0% 

Female Count 36 2 38 

% within Gender 94.7% 5.3% 100.0% 

Total Count 60 10 70 

% within Gender 85.7% 14.3% 100.0% 

S T Chi- .quare ests 

Asymptotic 

Significance (2- Exact Sig. (2- Exact Sig. (1- 
Value df sided) sided) sided) 

Pearson Chi-Square 5.5263 1 .019 

Continuity correction" 4.032 1 .045 

Likelihood Ratio 5.756 1 .016 

Fisher's Exact Test .036 .021 

Linear-by-Linear Association 5.447 1 .020 

N of Valid Cases 70 

a. 1 cells (25.0%) have expected count less than 5. The minimum expected count Is 4.57. 

b. Computed only for a 2x2 table 
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Crosstab 

MNF116 

Neqatlve Positive Totf\l 

Location_Gr Extremities Count 42 7 4 
% within Location Gr 85.7% 14.3% 100.0% 

Non-extremities Count 17 0 

% within Location Gr 85.0% 15.0% 100.0% 

Total Count 59 10 69 

% within Location Gr 85.5% 14.5% 100.0% 

Ch' S T 1- ;quare ests 

Asymptotic 

Significance (2- Exact Sig. (2- Exact Sig. (1- 
Value df sided) sided) sided) 

Pearson Chi-Square .006" 1 .939 

Continuity Correctlon" .000 1 1.000 

Likelihood Ratio .006 1 .939 

Fisher's Exact Test 1.000 .603 

Linear-by-Linear Association .006 1 .939 

N of Valid Cases 69 

a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 2.90. 

b. Computed only for a 2x2 table 

Crosstab 

MNF116 

Neqative Positive Total 

Origin_Gr Primary Count 47 10 57 
% within Origin Gr 82.5% 17.5% 100.0% 

Recurrent and Metastasis Count 13 0 13 
% within Origin Gr 100.0% 0.0% 100.0% 

Total Count 60 10 70 
% within Origin Gr 85.7% 14.3% 100.0% 
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Value 

cni-s uare Tests 

Asymptotic 

Signlflc nc (2- Ex 

df Id d 

.103 

.233 

.034 

.190 
.105 

.109 

Pearson Chi-Square 

Continuity Correctlon'' 

Likelihood Ratio 

Fisher's Exact Test 

Linear-by-Linear Association 

N of Valid Cases 

2.661° 

1.421 

4.474 

2.623 

70 

a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 1.86. 
b. Computed only for a 2x2 table 

Crosstab 

MNF116 

Negative Positive Total 

Size Small (<5cm) Count 16 4 20 

% within Size 80.0% 20.0% 100.0% 

Medium (5-10cm) Count 15 4 19 

% within Size 78.9% 21.1% 100.0% 

Large (>1 Dem) Count 28 2 30 

% within Size 93.3% 6.7% 100.0% 

Total Count 59 10 69 

% within Size 85.5% 14.5% 100.0% 

Chi-Square Tests 

Asymp. Sig. Exact Sig. Exact Sig. Point 
Value df (2-sided) (2-sided) (1-sided) Probability 

Pearson Chi-Square 2.936(a) 4 .569 .593 
Likelihood Ratio 3.002 4 .557 .596 

Fisher's Exact Test 3.106 .548 
Linear-by-Linear 1.843{b) 1 .175 .179 .101 .025 Association 
N of Valid Cases 67 

a 3 cells (33.3%) have expected count less than 5. The minimum expected count is 2.15. 
b The standardized statistic is -1.357. 
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AE1/AE3 EXPRESSION 

I AE1 AE3 Statistic Std. Error 
Age Negative Mean 40.38 6.595 

95% Confidence Interval for Lower Bound 24.78 
Mean Uooer Bound 55.97 

5% Trimmed Mean 40.97 

Median 47.50 

Variance 347.982 

Std. Deviation 18.654 

Minimum 11 

Maximum 59 

Ranae 48 

lnterauartile Rance 35 

Skewness -.987 .752 
Kurtosis -.655 1.481 

Positive Mean 46.50 13.500 
95% Confidence Interval for Lower Bound -125.03 
Mean Upper Bound 218.03 

5% Trimmed Mean 

Median 46.50 

Variance 364.500 

Std. Deviation 19.092 

Minimum 33 

Maximum 60 

Ranqe 27 

lnterauartile Rance 

Skewness 

Kurtosis 

Descriptives 

G St ti ti roup a s cs 

IAE1 AE3 N Mean Std. Deviation Std. Error Mean 

Age Negative 8 40.38 18.654 6.595 
Positive 2 46.50 19.092 13.500 
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I d d ts T n epen en amp es est 

Levene's Test for 

Equality of 

Variances Host for Eounlltv of Manns 

(> onfid nc 

Int rv I of the 

Sig. (2- Men Std. Error Difference 

F Sig. t df tailed) Difference Difference Lower Upper 

Age Equal - 
variances .031 .866 8 .690 -6. 125 14.791 -40.234 27.984 .414 
assumed 

Equal - 
variances not 1.522 .734 -6.125 15.025 -94.724 82.474 .408 
assumed 

Crosstab 

AE1 AE3 

Necative Positive Total 

Gender Male Count 1 2 3 

% within Gender 33.3% 66.7% 100.0% 

Female Count 7 0 7 

% within Gender 100.0% 0.0% 100.0% 

Total Count 8 2 10 

% within Gender 80.0% 20.0% 100.0% 

Crosstab 

AE1 AE3 

Neqative Positive Total 

Location_ Gr Extramities Count 3 1 4 

% within Location Gr 75.0% 25.0% 100.0% 

Non-extramities Count 5 1 6 

% within Location Gr 83.3% 16.7% 100.0% 

Total Count 8 2 10 

% within Location Gr 80.0% 20.0% 100.0% 
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Crosstab 

AE1 AE3 

Noccuvo Posltivo Totnl 

Origin_Gr Primary Count 6 

% within Orloln Gr 75.0% 25.0Xi 100.0% 

Recurrent and Metastasis Count 2 0 2 

% within Ortqln Gr 100.0% 0.0% 100.0% 

Total Count 8 2 10 

% within Oriqln Gr 80.0% 20.0% 100.0% 

Crosstab 

AE1 AE3 

Necative Positive Total 

Size Small (<5cm) Count 2 1 3 

% within Size 66.7% 33.3% 100.0% 

Medium (5-10cm) Count 2 0 2 

% within Size 100.0% 0.0% 100.0% 

Large (>10cm) Count 4 1 5 

% within Size 80.0% 20.0% 100.0% 

Total Count 8 2 10 

% within Size 80.0% 20.0% 100.0% 
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EMA EXPRESSION 

!EMA Statistic Std. Error 

Age Negative Mean 51.14 2.889 

95% Confidence Interval for Low r Bound 45. 1 

Mean Uooer Bound 56.97 

5% Trimmed Mean 51.21 

Median 53.00 

Variance 358.790 

Std. Deviation 18.942 

Minimum 13 

Maximum 88 

Ranae 75 

lnterauartile Rance 23 

Skewness -.221 .361 

Kurtosis -.506 .709 

Positive Mean 47.19 3.817 

95% Confidence Interval for Lower Bound 39.33 

Mean Upper Bound 55.05 

5% Trimmed Mean 47.34 

Median 52.00 

Variance 378.802 

Std. Deviation 19.463 

Minimum 11 

Maximum 81 

Ranae 70 

lnterauartile RanQe 29 
1, 

Skewness -.179 .456 

Kurtosis -.875 .887 

Descriptives 

!EMA 
I 

Mean N Std. Deviation Std. Error Mean 

Age Negative 43 51.14 18.942 2.889 

Positive 26 47.19 19.463 3.817 

Group Statistics 
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lnde endent Sam les Test 

Age Equal variances 

assumed 

nfid nee 

Int r I of the 

Sig. (2· M n Std. Er r Difference 

F SI. df tailed Lower u er 

.157 .694 .830 67 .409 3.947 4.754 -5.543 13.437 

Equal variances 

not assumed 

Levene's Test for 

Equality of 

Variances 

.825 51.735 .413 3.947 4.787 -5.659 13.554 

EMA 

Neaative Positive Total 

Gender Male Count 28 9 37 

% within Gender 75.7% 24.3% 100.0% 

Female Count 15 17 32 

% within Gender 46.9% 53.1% 100.0% 

Total Count 43 26 69 

% within Gender 62.3% 37.7% 100.0% 

Gender * EMA Crosstabulation 

Chi-Square Tests 

Asymptotic 

Significance (2- Exact Sig. (2- Exact Sig. (1- 
Value df sided) sided) sided) 

Pearson Chi-Square 6.061a 1 .014 

Continuity Correction'' 4.897 1 .027 

Likelihood Ratio 6.132 1 .013 

Fisher's Exact Test .024 .013 

Linear-by-Linear Association 5.973 1 .015 

N of Valid Cases 69 

a. o cells (0.0%) have expected count less than 5. The minimum expected count is 12.06. 

b. Computed only for a 2x2 table 
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EMA 

Necatlve Posltlvo Toto I 

Site_Location Extremities Count 31 19 

% within Site Location 62.0% 38.0% 100.0% 

Trunk Count 2 1 

% within Site Location 66.7% 33.3% 100.0 Yo 

Intra-abdomen Count 2 1 3 

% within Site Location 66.7% 33.3% 100.0% 

Head and neck Count 3 1 4 

% within Site Location 75.0% 25.0% 100.0% 

Others Count 5 3 8 

% within Site Location 62.5% 37.5% 100.0% 

Total Count 43 25 68 

% within Site Location 63.2% 36.8% 100.0% 

Site Location * EMA Crosstabulatlon 

Asymptotic 

Significance (2- 

Value df sided) 

Pearson Chi-Square .3039 4 .990 

Likelihood Ratio .318 4 .989 

Linear-by-Linear Association .068 1 .794 

N of Valid Cases 68 

Chi-Square Tests 

a. 7 cells (70.0%) have expected count less than 5. The minimum 

expected count is 1.10. 

0. G *EMA riqln r Crosstabulation 

EMA 

Neqative Positive Total 

Origin_Gr Primary Count 35 21 56 

% within Oricin Gr 62.5% 37.5% 100.0% 

Recurrent and Metastasis Count 8 5 13 

% within Oricin Gr 61.5% 38.5% 100.0% 

Total Count 43 26 69 

% within Origin Gr 62.3% 37.7% 100.0% 
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1- 1auare ests 

Asymptotic 

Significance (2- Exact Sig. (2- E· t i~' (1- 

Value df sided) sided) sided) 

Pearson Chi-Square .004° 1 49 

Continuity Correctionb .000 1 1.000 

Likelihood Ratio .004 1 .949 

Fisher's Exact Test 1.000 .593 

Linear-by-Linear Association .004 1 .949 

N of Valid Cases 69 

Ch' S T 

a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 4.90. 

b. Computed only for a 2x2 table 

EMA 

Negative Positive Total 

Size Small (<5cm) Count 13 5 18 

% within Size 72.2% 27.8% 100.0% 

Medium (5-10cm) Count 10 11 21 

% within Size 47.6% 52.4% 100.0% 

Large (>10cm) Count 18 10 28 

% within Size 64.3% 35.7% 100.0% 

Total Count 41 26 67 

% within Size 61.2% 38.8% 100.0% 

Size * EMA Crosstabulatlon 

1- ;quare es s 

Asymptotic 

Significance (2- 

Value df sided) 

Pearson Chi-Square 2.664a 2 .264 

Likelihood Ratio 2.662 2 .264 

Linear-by-Linear Association '117 1 .733 

N of Valid Cases 67 

Ch. S T t 

a. o cells (0.0%) have expected count less than 5. The minimum 

expected count Is 6.99. 
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CYTOKERATIN (MNF116 & AE1/AE3) AND EMA AND TUMOUR HISTOLOGICAL TYPE 

AE1 AE3 *Diagnosis_Gr Crosstabulatlon 

Dlaoonosls Gr 

No-specific Sp lfi 

differentiation dlfforentlatlon Total 

AE1_AE3 Negative Count 5 3 8 

% within AE1 AE3 62.5% 37.5% 100.0% 

Positive Count 2 0 2 

% within AE1 AE3 100.0% 0.0% 100.0% 

Total Count 7 3 10 

% within AE1 AE3 70.0% 30.0% 100.0% 

EMA* Diagnosis r rossta ulation 

Diaaonosis Gr 

No-specific Specific 

differentiation differentiation Total 

EMA Negative Count 36 7 43 

% within EMA 83.7% 16.3% 100.0% 

Positive Count 14 12 26 

% within EMA 53.8% 46.2% 100.0% 

Total Count 50 19 69 

% within EMA 72.5% 27.5% 100.0% 

G C b 

Asymptotic 

Significance (2- Exact Sig. (2- Exact Sig. (1- 
Value df sided) sided) sided) 

Pearson Chi-Square 7.247a 1 .007 
r b 5.827 1 .016 Continuity Correc ion 

Likelihood Ratio 7.119 1 .008 

Fisher's Exact Test .012 .008 
Linear-by-Linear Association 7.142 1 .008 

N of Valid Cases 69 

Chi-Square Tests 

a. o cells (0.0%) have expected count less than 5. The minimum expected count Is 7.16. 

b. Computed only for a 2x2 table 
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MNF116 *Diagnosis Gr Crosstabulatlon 

Dlaoonosis Gr 

No-specific Sp lfl 

differentiation dlfforontlntlon Totnl 

MNF116 Negative Count 51 9 0 

% within MNF116 85.0% 15.0% 100.0% 

Positive Count 5 5 10 

% within MNF116 50.0% 50.0% 100.0% 

Total Count 56 14 70 

% within MNF116 80.0% 20.0% 100.0% 

Asymptotic 

Significance (2- Exact Sig. (2- Exact Sig. (1- 
Value df sided) sided) sided) 

Pearson Chi-Square 6.563° 1 .010 

Continuity correcuon" 4.557 1 .033 

Likelihood Ratio 5.468 1 .019 

Fisher's Exact Test .022 .022 

Linear-by-Linear Association 6.469 1 .011 

N of Valid Cases 70 

Chi-Square Tests 

a. 1 cells (25.0%) have expected count less than 5. The minimum expected count is 2.00. 

b. Computed only for a 2x2 table 
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, 
Comments: 

Lab-based study on archived material. 

The Investigators are required to: 
J) follow instructions, g11ideli11es 1111tl r(!{111ire111c11ts of the Medical Research Ethics Committee, 
2) ,rep<1rl any protocol de11iali<1nslvi<1lati<1ns to Medical Research Ethics Conunittee. 
J) provide annual and closure report to the Medical Research Ethics Committee. 

4; comply with Internatioual Co11/'erc11ce <111 ! larmonization - Guidelines for Good Clinical Practice (!CH-GCP) 1111d Declaration of Helsinki. 
5) obtain a permissioit Ji-om the Director of UMMC to start research that involves recruitment oi' UMMC patient. 

ensure that if the research is spn11sored, the usage of consumable items and luborntory tests from UMMC services are not diwxed in the potit•iit .\' hospitn! hills 
6) Im/ are borne by research gronl. 
7) note that he/she can appeal to the C/wirma11 of Medical Research Ethics Committee for studies that are rejected. 
8) note that Medical Research Ethics Committee may audit the approved study 
9) ensure that the study does 1101 take precedence over the safety a/subjects. 
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