Title: A Comparative Study of Rapid On-Site Evaluation and Conventional Cytopathology for Malignant Serous Cavity Effusions: a prospective cross-sectional study
Discrepancies Between ROSE and Final Diagnoses
	Case
	Specimen
	Rose diagnosis
	Cytology
	Final diagnosis
	Reason for discrepancy

	1
	Pleura effusion
	NC (infection)
	NSCC (Lung adenocarcinoma)
	NSCC （Lung adenocarcinoma)
	Severe pleural infection obscuring malignant cells

	2
	Ascites
	NC (infection)
	NC (infection)
	NSCC （Pancreatic cancer）
	Prior chemotherapy and abdominal infection obscuring malignant cells

	3
	Pleura effusion
	NC
	NSCC (Lung adenocarcinoma)
	NSCC （Lung adenocarcinoma）
	Scant tumor cellularity

	4
	Pleura effusion
	NC (TB suspected)
	NC
	NSCC (non-small cell lung cancer）
	Pleural hyperplasia, negative thoracoscopy. 
CT confirmed intracranial tumor metastasis. Genetic testing of the pleural tissue wax block identified positive MET exon 13 (m13) and exon 15 (m15) mutations, commonly associated with non-small cell lung cancer. Post-savolitinib resulted in tumor control.

	5
	Pleura effusion
	NC
	NC
	NSCC（Lung adenocarcinoma）
	Prior chemotherapy induced tumor depletion

	6
	Pleura effusion
	NC
	NC
	NSCC（squamous cell lung carcinoma)
	Prior chemotherapy and 
immunotherapy induced tumor depletion

	7
	Pleura effusion
	NC
	NSCC（Lung adenocarcinoma）
	NSCC（Lung adenocarcinoma）
	Scant tumor cellularity

	8
	Pleura effusion
	NC
	SCC
	SCC
	Prior chemotherapy induced tumor depletion

	9
	Pleura effusion
	NC (infection)
	NC
	NSCC（Lung adenocarcinoma）
	Obstructive pneumonia/empyema complicating diagnosis

	10
	Pleura effusion
	NC
	NSCC（Lung adenocarcinoma）
	NSCC（Lung adenocarcinoma）
	Scant tumor cellularity

	11
	Pleura effusion
	NC (suspected TB)
	NC
	MPM
	Misinterpretation of malignant mesothelioma as reactive mesothelial proliferation. Thoracoscopy affirmed MPM.

	12
	Pleura effusion
	NC (suspected TB)
	NC
	MPM
	Pleural hyperplasia, 
negative thoracoscopy. Laparoscopy confirmed MPM 

	13
	Pleura effusion
	NSCC 
	NC
	MPM
	Misdiagnosis of mesothelioma as adenocarcinoma (IHC-confirmed)

	14
	Pleura effusion
	NSCC 
	OC
	MPM
	Misinterpretation of mesothelioma as adenocarcinoma (IHC-confirmed)

	15
	Pleura effusion
	HM
	NC
	NC
	Misinterpretation of reactive lymphocytes as tumor cells. Subsequent PET-CT confirmed mediastinal lymphadenopathy without pleural involvement, and the effusion resolved after chemotherapy for NHL, supporting its mechanical etiology.

	16
	Pleura effusion
	NC
	OC
	HM
	Flow cytometry-confirmed chronic granulocytic leukemia cells misclassified as benign lymph cells. 

	17
	Ascites
	NC 
	NC
	HM
	Misinterpretation of lymphoma cells as reactive mesothelial cells. The patient was complicated as liver cirrhosis and heart failure. Flow cytometry of ascites confirmed diffuse large B lymphoma.

	18
	Ascites
	NC 
	NC 
	HM
	Prior chemotherapy for follicular T-cell lymphoma with peritoneal metastasis inducing tumor depletion

	19
	Pleura effusion
	NC
	NC
	OC
	Imaging and laboratory tests confirming malignancy; no pathology.

	20
	Pleura effusion
	NC 
	OC
	OC (Pleurosynovial sarcoma)
	Pleural hyperplasia; 
Negative medical thoracoscopy. Surgical thoracotomy confirmed pleurosynovial sarcoma. 

	21
	Pleura effusion
	NC
	NC
	OC 
	Imaging and laboratory test affirming malignant tumors with pleural and mediastinal metastasis. No pathology.

	22
	Pleura effusion
	NSCC
	NC
	OC (malignant thymoma) 
	A past medical history of malignant thymoma. CT showed pleural and mediastinal metastasis.

	23
	Pleura effusion
	NC (infection)
	OC
	OC (osteosarcoma)
	Prior chemotherapy and pleural infection obscuring malignancy. A past medical history of osteosarcoma.

	24
	Pleura effusion
	MPM
	NC
	NC 
	Overinterpretation of reactive mesothelial cells as mesothelioma. Negative surgical thoracoscopy. 2-year recurrence-free.

	25
	Ascites
	NSCC
	NC
	NC
	Misinterpretation of reactive mesothelial cells as adenocarcinoma. A past medical history of liver cirrhosis. 

	26
	Pleura effusion
	HM
	NC
	NC
	Misclassification of reactive cells as myeloma. A past medical history of multiple myeloma and heart failure. 

	27
	Pleura effusion
	NSCC
	NSCC
	NC
	Overdiagnosis of reactive mesothelial proliferation as adenocarcinoma. Negative thoracoscopy for two times. 2-year recurrence-free.


CT = computed Tomography; IHC = Immunohistochemistry; HM = hematologic malignancy; MET = mesenchymal-epithelial transition factor; MPM = malignant pleural mesotheliomas; NC = non-cancer; NHL = Non-Hodgkin lymphoma; NSCC = non-small cell carcinoma; OC = other cancers; PET = positron emission tomography; ROSE = rapid on-site evaluation; SCC = small cell carcinoma; TB = tuberculosis.

