
Introduction to Clinical Microscopy

Key concepts, equipment, techniques, and clinical applications

1. What Is Clinical Microscopy?

Aspect Description

Definition
The use of optical microscopes to examine patient specimens (blood, urine, body

fluids, tissues) for diagnostic purposes.

Scope

• Hematology (blood cells, parasites)

• Urinalysis (crystals, casts, cells)

• Body?fluid analysis (cerebrospinal fluid, pleural fluid, synovial fluid)

• Microbiology (pre?culture screening)

Goal
Provide rapid, quantitative or qualitative information that guides further testing,

treatment decisions, or disease monitoring.

2. Basic Optical Principles

Principle Relevance to Clinical Microscopy

Magnification
Objective lenses (4×, 10×, 40×, 100× oil) × ocular (usually 10×). Typical total

magnifications: 40×, 100×, 400×, 1000×.

Resolution

Ability to distinguish two points as separate; limited by wavelength (?0.2?µm

for visible light). Critical for identifying small organisms (e.g., Plasmodium

rings).

Numerical

Aperture (NA)

Higher NA ? better resolution and brighter image; oil?immersion (NA???

1.3–1.4) used for 100× objectives.

Illumination
Bright?field (standard), dark?field (detects small particles), phase?contrast

(enhances transparent cells), fluorescence (specific labeling).

3. Core Equipment

Component Function Typical Settings
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Microscope
Light?path platform; includes stage, focus

knobs, turret for objectives.

Research?grade or clinical?

grade (robust, easy cleaning).

Objectives Provide primary magnification and NA.

4× (low power), 10× (low?

medium), 40× (high), 100× oil

(very high).

Oculars Final magnification; often 10×.
May have reticles for cell

counting.

Light Source Köhler illumination for uniform field.
LED or halogen; adjustable

intensity.

Condenser
Focuses light onto specimen; includes iris

diaphragm to control contrast.

Centered, clean, and properly

aligned.

Coverslips &

Slides

Hold specimens; thickness standardized (0.17?

mm) for high?power work.
Clean, free of scratches.

Staining Kits

Rapid stains (Wright?Giemsa, Gram,

Papanicolaou) and reagents for specific tests

(e.g., crystal?identification reagents).

Prepared according to

manufacturer’s timing and pH.

Digital Imaging

(optional)

Camera or scanner for documentation and tele

?microscopy.

Integrated software for

measurement and archiving.

4. Specimen Preparation

Specimen Collection Tips Preparation Steps

Peripheral

Blood Smear

Fresh venous blood,

EDTA tube; avoid

clotting.

1. Place a small drop on slide. 2. Use spreader slide at

~45° to create thin feathered edge. 3. Air?dry, fix with

methanol, stain (Wright?Giemsa).

Urine

Sediment
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