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BODY FLUIDS

Roxanne Bohlke CLT/ASCP HEW
University of Iowa

Know what to look for

• Scan entire cytospin before beginning
• Know which Cells are normal in CSF
• Look for cells suggestive of malignancy
• Differentiate between reactive changes 

and malignant criteria
• Leave all suspicious slides for path review

Cerebrospinal Fluid

• Gross exam
• Supernatant
• Cell counts
• Differential
• Disease

CSF

• Monocytes
• Lymphocytes
• Neutrophils
• Eosinophils
• Basophils
• Ependymal cells
• Choroid Plexus cells

Artifacts of cytocentrifugation Cells found in normal CSF
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Choroid Plexus Ependymal Cells

Bone Marrow Contamination Multiple Sclerosis

Erythrophagocytosis Hemosiderin Granules
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hematoidin crystal Hemosiderin and Hematoidin

Prussian Blue Stain
Reactive Changes:

Increased Neutrophils
• Bacterial meningitis
• Early stages of viral meningitis
• TB
• Cerebral abscess
• Trauma

Bacterial meningitis Pyknotic neutrophils
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Eosinophilic pleocytosis in a patient 
with intracranial shunt Meningitis-bacterial

Reactive changes:  lymphocytes

• Heterogeneous population
• Cytoplasmic color

• Nuclear shape

Plasmacytoid lymphs

Leukemic infiltrate of csf Cryptococcus-India Ink
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Cryptococcus Neoformans -
stained cytospin prep

Silver Lake

Synovial Fluid

• Gross exam
• Cell counts
• Differential
• Crystals
• Disease

Synovial

• <25% Neutrophils
• Monocytes/Histiocytes
• Lymphocytes
• Synovial Lining Cells

Bacterial Arthritis Predominance of lymphs



6

Mixed cell reaction Synovial lining cell

Multinucleated synovial lining 
cell

Synovial Crystals

• Cholesterol
• Monosodium Urate-gout
• Calcium Pyrophosphate-pseudo gout

Monosodium urate crystals Calcium pyrophosphate crystals
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Silver Lake Pleural Fluid

• Gross exam
• Cell counts
• Differential
• Disease 

Transudate

Characteristics

• Clear/Pale Yellow
• No clot/No Fibrinogen
• Protein <3g/dl
• Specific Gravity <1.015
• WBC <1000/cu. mm

Disease states

• Congestive Heart 
Failure

• Systemic Disorders

• Liver Disease

• Nephrotic Syndrome

Exudates

Characteristics

• Cloudy to turbid
• May clot due to fibrinogen 

present
• Protein >3g/dl
• Specific Gravity >1.015
• WBC >1000/cu.mm.
• RBC >1000/cu.mm

Disease states

• Perforated organs
• Pneumonia
• Carcinoma
• Organ abscess

Section of pleura Mesothelial cells
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Mixed cell populations Mesothelial Cell

Tuberculosis-no mesothelial
cells

Trauma-chest injury

Peritoneal Fluid

• Gross exam
• Cell counts
• Differential
• Disease

Peritoneal Fluid

Normal
• pale yellow
• Clear/Slightly Hazy

Abnormal
• Red
• Green
• Milky White (chylous)

Disease
• Ruptured Liver
• Ruptured Spleen
• Pancreatitis
• Carcinoma
• Perforated gallbladder
• Tuberculosis
• Lymphoma
• Hepatic cirrhosis
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Bacterial Pneumonia
Rheumatoid arthritis-pleural 

fluid

Silver Lake Malignancy

• Cells foreign to the body fluid (CSF)
• Clumps of cells
• Giant cells
• Cells with abnormal nuclear morphology
• Cells with high N/C ratio

Malignant Cells

• Irregular, jagged nuclear membrane
• Irregularly clumped chromatin
• Nucleoli with irregular nucleolar membrane
• Cell size and cytoplasm amount vary
• Nuclear molding / clumps of cells
• High nuclear-cytoplasmic ratio

Metastatic Breast cancer
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Clumping of tumor cells Metastatic ovarian carcinoma

Metastatic breast cancer
Molding of nuclei in oat cell 

carcinoma cells

Malignant lymphoma Histiocytic lymphoma
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Tumor clump Mesothelioma

Silver Lake Bronchoalveolar Lavage

Gross exam
• Usually colorless
• Hazy with particulate matter

BAL Normal Values

Non-Smokers

� Bronchial Alveolar Macrophages 82-
86%

� Lymphocytes 12-12%

� Neutrophils <1%

� Eosn/Baso <1%

BAL Microscopic Exam

• Cells on chamber are difficult to count
• Normal cell yield:  WBC 100-150/cu.mm
• Cells four-fold or more increased in 

smokers
• RBC rare when bronchoscopy done 

without complications



12

BAL WBC Differential

• Bronchial alveolar macrophages
• Neutrophils
• Lymphocytes
• Eosinophils
• Ciliated bronchial lining cells
• Bronchial epithelial cells

Silver Lake


