BODY CAVITY FLUIDS CYTOLOGY
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Sample handling. Avoid: 1. coagulation (use EDTA containing tubes); 2. waste of cells (don’t use gel-containing tubes); 3. bacterial contamination (sterility); 4. waste of bacteria (use special tube for bacterial culture) (Sehlly, 2001); 5. cellular damage (Cowell, 1993).

Laboratory evaluation. 1. organoleptic examination; 2. Rivalta-test (Hartman, 2003); 3. total nucleated and red blood cell count; 4. direct, unconcentrated smear; 5. specific gravity (SG); 6. centrifuging (Sehlly, 2001); 7. separating upper layer; 8. total protein concentration (TP) (O’Brien, 1988); 8. smearing; 9. staining (Cowell, 1993).

Ancillary tests: 1. pH is determined in pericardial effusion to evaluate malignant fluids (Sehlly, 2001); 2. creatinine/potassium concentration values in fluid are higher than in serum is suggestive for uroperitoneum  (Sehlly, 2001); 3. albumin/globulin (Alb/Glob) ratio value in effusion of a cat > 0.8, is suggestive for feline infectious peritonitis (FIP) (Sehlly, 2001); 4. serum-effusion albumin gradient (sAlb-eAlb gradient) in abdominal effusion, with a gradient > or = 1.1 indicating portal hypertension (Pembleton-Corbett, 2000); 5. alpha 1-acid glycoprotein and haptoglobin concentration helps in evaluating FIP (Duthie, 1997); 6. adenosine deaminase activity helps in evaluating FIP (Hirschberger, 1995); 7. total bilirubin (Br) concentration in peritoneal fluid greater than twice that in serum is suggestive for bile peritonitis (Sehlly, 2001); 8. lipase and amylase activity in peritoneal fluid higher than in serum is suggestive for acute pancreatitis (Sehlly, 2001) or small intestinal rupture; 9. fluid glucose concentration in septic effusion is lower than in blood (Bonczynski, 2003); 10. fluid lactate concentration in septic effusion is higher than in blood (Bonczynski, 2003); 11. cholesterol/triglycerol (TG/Chol) ratio less than 1 in the effusion is suggestive for chylous (Sehlly, 2001); 12. lactate dehydrogenase activity in a non inflammatory effusion higher than in serum is suggestive for neoplasm; 13. immunology tests: anti-coronavirus antibody concentration, presence of immune complexes (Hartman, 2003); 14. molecular biology tests: detection of corona viral RNA (Hartman, 2003); 15. miscallenous tests to distinguish benign from malignant effusions: a) flow cytometry analysis - DNA ploidy analysis, immunophenotyping; b) hyaluronan production for lymphoma immunophenotype OHK; c) vascular endothelial growth factor; d) telomerase enzyme activity; e) fibronectin concentrations; f) AgNOR counts; 16. microbiology tests to detect infectious disease.
	Effusion type
	Color/turbidity
	TP g/l
	SG g/ml
	Nucleated cell / µl
	Predominant cell type

	Transudate
	Colorless/clear
	< 25 
	< 1.017
	<1000
	Ly, Mes, Mac

	Modified transudate
	Light yellow to red /clear to cloudy
	( 25
	1.017-1.025
	( 1000
	Mon   

	Exudate
	Apricot to tan/ cloudy
	( 30
	( 1.025
	( 5000
	Degenerate Ne  (septic),  

Non degen. Ne

(non septic)


1. Characteristics of Common Body Cavity Effusions (Sehlly, 2001 with some modifications)

Abbreviations: Ly: small lymphocyte, Ne: neutrophil granulocyte, Mac: macrophage, Mes: mesothelial cell, RBC: red blood cell, PLT: platelet, Mon: mononuclear cells in mixed population
	Specific conditions (often classified as exudates by TP, SG and nucleated cell count)

	Effusion type
	Color/ turbidity
	Predominant cell type

	Chylous
	White/opaque
	Acute: Ly, Chronic:  Ne, Mon

TG(Chol

	Pseudo-chylous
	White/opaque
	Ne, Mon

Chol(TG

	Neoplastic 
	Light yellow to apricot/ clear to cloudy
	Mes and neoplastic cells

	Hemorrhagic
	Pink to red/ cloudy
	RBCs, Ne, Ly, acute bleeding – PLTs, chronic bleeding – erythrophagocytosis, Mes, Mac

	Bilious
	Dark yellow or brown or green / opaque
	Ne, Mon with bile pigment
(fluid Br ( serum Br)

	FIP
	Colorless to yellow / transparent to cloudy
	Mac, Ne (karyopicnosis), Ly, Mes


2. Characteristics of Specific Body Cavity Effusions (Sehlly, 2001 with some modifications)

Microscopic evaluation helps in differentiating inflammatory and non inflammatory fluids. If the fluid diagnosed as inflammatory, it can be septic or non septic. If diagnosed as non inflammatory it should be evaluated if it is neoplastic or reactive. The latter is often difficult as hyperplastic mesothelial cells resemble to malignant neoplastic cells (Baker, 2000). Sensitivity of cytology analysis of malignant tumors in effusion was low (64% for dogs, 61% for cats), and the specificity was high (99% for dogs, 100% for cats) (Hirschberger, 1999), in pericardial fluid specificity and sensitivity values were less (Shelly, 2001).
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