
The most popular carcinoma is primary lung adenocarcinoma in pleural (accounting 
45.6%) and pericardial (accounting 34.8%) effusion and adenocarcinoma of GI origin in 
ascites (35.7%). Malignant mesothelioma showed an even distribution in all three kinds 
of effusions accounting from 4.1% to 6.5% respectively. Overall, morphology and clinical 
history in combination with IHC workup could make an accurate diagnosis in 95.5% of 
effusions. 159 (54.1%) out of 294 non-small cell lung carcinoma had EGFR genetic 
alterations. EGFR T790M mutation was detected in 12 patients with secondary clinical 
resistance to EGFR targeted kinase inhibitors.  7 (3.5%) out of 199 had ALK-EML fusion 
and 1 (0.5%) ROS-1 rearrangement was detected in 193 non-small cell lung carcinoma.  
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Background 

Most of the malignant effusions come from patients with a late-stage disease of unknown 
origin. We studied (1) diagnostic accuracy of cytology confirmed by biopsy or a 
combination of clinical manifestation and cytology, (2) distribution of malignancy in 
effusion and (3) molecular tests applied on effusion. 

We reviewed 1,268 cases of serous effusion suspected of malignancy in the last 8 years in 
our hospital, where IHC was carried on paraffin cell blocks made from effusion. It 
included 880 cases of pleural effusions, 342 ascites and 46 pericardial effusions. 
Morphology assessment of cell size, N/C ratio and chromatin characteristics were first 
studied. After that, a basic IHC workup of CK7, CK20, D2-40, WT-1, Desmin, EMA, CEA, 
TTF-1, CDX2, PAX8 and GATA3 was applied on cell blocks. Additional IHC markers were 
supplemented to rare malignancies based on morphology and previous history. 336 cases 
also had genomic tests of EGFR, ROS-1, ALK for lung non-small cell carcinoma and other 
malignancies (Allele-specific PCR by Amoy Dx, China). 

Epithelioid tumors in effusion demonstrated a spectrum of well to poor differentiation and 
sometimes mimicked the morphology of hyperplastic mesothelium, malignant 
mesothelioma and even histiocytes. An algorithmic approach to diagnosis could be 
achieved by morphology assessment followed by IHC workup. Effusion with accurate 
diagnosis is also a reliable source for molecular tests that can best benefit patients with 
late stage malignancy.  

Conclusion 

Objective 

Result 

Effusion Pleural (%) Parietal (%) Pericardial (%) 
AdCa 556 (63.2) 257 （75.1） 24 （52.2） 

Lung 401 (45.6) 11 （3.2） 16 （34.8） 
Mullerian 27 (3.1) 113 （33.0） 2 （4.3） 
GI 40 (4.5) 122 （35.7） 1 （2.2） 
Breast 47 (5.3) 6 （1.8） 1 （2.2） 
Rareb 12 (1.4) 1 （0.3） 1 （2.2） 

Unknownc  29 (3.3) 4 （1.2） 3 （6.5） 
SCCd 20 （2.3） 4 （1.2） 2 （4.3） 
ASCe 4 （0.5） 0 （0.0） 0 （0.0） 
NECf 43（4.9） 1 （0.3） 1 （2.2） 
Hematopoietic Mg  26 （3.0） 6 （1.8） 1 （2.2） 
Rare Mh 9 （1.0） 1 （0.3） 0 （0.0） 

MMi 42 （4.8） 14 （4.1） 3 （6.5） 
No Mj 162 （18.4） 56 （16.4） 14 （30.4） 
Unclassified Mk 11 （1.3） 3 （0.9） 1 （2.2） 
Atypicall 7 （0.8） 0 （0.0） 0 （0.0） 
Total 880 342 46 

Methods 

EGFR specific 
mutation 

Number of 
cases (%) 

18G719X 4 (2.5) 

18G719X+20S768I 1 (0.6) 

19del 80 (50.3) 

20ins 2 (1.3) 

21L858R 57 (35.8) 

21L861Q 3 (1.9) 

19del+20T790M 10 (6.3) 

21L858R+20T790M 2 (1.3) 

Table 1. Distribution (%) of lesions in effusion 

Table2. Specific alterations detected 
in 159 effusions with EGFR mutation 

Graph 1. Core IHC Algorithms in diagnosis of 
epithelioid malignancy in effusion 

Graph2. ROS-1 
rearrangement was detected 
by allele specific PCR (red 
dotted line) on the cell block 
of pleural effusion of a lung 
adenosquamous carcinoma 
as confirmed by IHC (blue 
dotted line is the internal 
control by Amoy Dx, China) 

Hematopoietic Mg: hematopoietic malignancy 

Rare Mh : rare malignancies including melanoma, sarcoma, et al 

MMi: malignant mesothelioma 

No Mj: no malignancies including reactive changes of hyperplastic mesothelium,  

lymphocytes and histiocytes  

Unclassified Mk: malignant but cannot determine if sarcoma or carcinoma 

Atypicall: atypical cells   

AdCa :adenocarcinoma 

Rareb: rare adenomalignancies detected by site specific IHC markers, such as renal cell carcinoma, 

hepatocytes carcinoma et. al  

Unknownc: adenocarcinoma with unknown origin 

SCCd: Squamous cell carcinoma 

ASCe: adenosquamous carcinoma 

NECf: neuroendocrine carcinoma 


