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The evolution of veterinary medicine has transitioned from purely symptomatic observation to a data-driven science
where the clinical laboratory serves as the backbone of diagnostic accuracy. For veterinary technicians, proficiency
in laboratory procedures is not merely a technical requirement but a fundamental pillar of patient care. Drawing

from the authoritative frameworks established in the 6th edition of Laboratory Procedures for Veterinary
Techniciansby Margi Sirois, this guide explores the intricate workflows, methodologies, and analytical rigor
required in a modern veterinary clinical setting.

1.The Theoretical Framework of Veterinary Clinical Pathology

Clinical pathology involves the evaluation of disease through the laboratory analysis of bodily fluids, such as blood,
urine, and cavitary effusions, as well as tissues and cytology samples. To perform these tasks effectively, the
technician must understand the Three Phases of Laboratory Testing:

¢ Pre-analytical Phase: This encompasses everything from patient preparation and sample collection to
transport and processing. Studies suggest that over 60% of laboratory errors occur in this phase, often due to
hemolysis, lipemia, or improper anticoagulant-to-blood ratios.

¢ Analytical Phase: This is the actual performance of the test, whether manual or automated. It requires strict
adherence to Standard Operating Procedures (SOPs) and rigorous quality control (QC).

* Post-analytical Phase: This involves the recording, reporting, and interpretation of results. While the
veterinarian makes the final diagnosis, the technician must recognize "panic values"—results that indicate a life-
threatening emergency.

Quality Assurance and Control Systems

A reliable laboratory must implement a Quality Assurance (QA) program. This is a total system designed to
monitor the accuracy and precision of results. Precision refers to the reproducibility of a test, while Accuracy

refers to how close the result is to the true value. Technicians utilize Levey-Jennings charts to track control data
over time, identifying shifts (sudden changes) or trends (gradual changes) that might indicate equipment failure or
reagent degradation.

2. Advanced Hematology: The Erythrogram and Leukogram

Hematology is perhaps the most frequent task performed by veterinary technicians. The Complete Blood Count
(CBC) provides a shapshot of the patient’s immune status, oxygen-carrying capacity, and coagulation potential.

The Erythrogram and Red Blood Cell (RBC) Indices

Understanding RBC indices is crucial for classifying anemias. The three primary indices are:

1. Mean Corpuscular Volume (MCV): Measures the average size of the RBCs. Measured in femtoliters (fL).
High MCV suggests macrocytosis (often seen in regenerative anemia), while low MCV suggests microcytosis
(common in iron deficiency).

2. Mean Corpuscular Hemoglobin Concentration (MCHC): Measures the average concentration of hemoglobin
in a specific volume of RBCs. High MCHC is usually an artifact (hemolysis), while low MCHC (hypochromia)



indicates reduced hemoglobin synthesis.
3. Mean Corpuscular Hemoglobin (MCH): The average weight of hemoglobin per cell.
Mathematical Modeling in Hematology

When automated counters detect nucleated Red Blood Cells (nRBCs), the total White Blood Cell (WBC) count
must be corrected because the machine’s laser or impedance counter cannot distinguish between a lymphocyte
and an nRBC. The standard formula for the Corrected WBC Count is:

Corrected WBC = (Observed WBC x 100) / (100 + Number of nRBCs per 100 WBCs)

3. Clinical Chemistry and Organ Function Profiles

Veterinary technicians must master the biochemical assays used to evaluate organ health. Unlike hematology,
which deals with whole blood, chemistry typically utilizes serum (from plain or tiger-top tubes) or plasma(usually
from lithium heparin tubes).

Renal Function Assessment

The primary markers for renal health are Blood Urea Nitrogen (BUN) and Creatinine. However, these are
insensitive; 75% of functional nephrons must be lost before elevations occur. Technicians are now increasingly
involved in testing for SDMA (Symmetric Dimethylarginine), which can detect kidney decline as early as 25%
loss of function.

Hepatic and Hepatobiliary Evaluation

Liver enzymes are categorized into leakage enzymes (indicating cell damage) and cholestatic enzymes (indicating
bile flow obstruction):



Enzyme Category Abbreviation Clinical Significance

Leakage (Hepatocellular) ALT / AST Indicates acute cell damage or
necrosis. ALT is more liver-specific in
dogs/cats.

Cholestatic (Biliary) ALP / GGT Indicates cholestasis (bile backup),
drug induction (steroids), or bone
growth.

Functional Markers Bilirubin / Bile Acids Indicates the liver's ability to process
and excrete metabolites.

4. Microbiology and Immunology Protocols

Diagnostic microbiology requires a sterile technique to avoid contamination. The technician’s role involves the
Gram Stain, which is the foundational step in bacterial identification. The process follows a specific chemical
sequence:

1. Primary Stain (Crystal Violet): Stains all cells purple.

2. Mordant (Gram’s lodine): Forms a complex with crystal violet, locking it into the peptidoglycan layer.

3. Decolorizer (Alcohol/Acetone): The most critical step. It washes stain from Gram-negative cells but is
retained by the thick walls of Gram-positive cells.

4. Counterstain (Safranin): Stains the decolorized Gram-negative cells pink/red.

Sensitivity Testing (Kirby-Bauer Method)

Technicians perform the Agar Disk Diffusion test to determine which antibiotics are effective against a pathogen. By
measuring the Zone of Inhibitionaround antibiotic disks and comparing them to standardized charts, the
technician reports the organism as Sensitive (S), Intermediate (I), or Resistant (R).

5. Urinalysis: The Liquid Biopsy

Urinalysis is an essential component of a minimum database. It is often referred to as a "liquid biopsy" of the
urinary system. The procedure consists of three distinct parts:

|. Physical Evaluation

Assessment of color, clarity, and specific gravity (USG). USG is measured via a Refractometerand indicates the
concentrating ability of the renal tubules. For example, isosthenuria (USG 1.008-1.012) indicates that the urine is
neither concentrated nor diluted by the kidneys, a hallmark of chronic renal failure.

[I. Chemical Evaluation

Performed using reagent strips (dipsticks). Technicians must be aware of species-specific limitations; for instance,
the leukocyte and nitrite pads are notoriously unreliable in feline and canine samples.

[ll. Sediment Analysis

The urine is centrifuged at 1,500-2,000 RPM for 3 to 5 minutes. The supernatant is discarded, and the sediment is
examined under low-light microscopy. Technicians look for:

e Casts: Cylindrical structures formed in the lumen of the distal tubules (e.g., Hyaline, Granular, Waxy).
e Crystals: pH-dependent structures such as Struvite (alkaline) or Calcium Oxalate (acidic).



e Cells: Erythrocytes, leukocytes, and transitional epithelial cells.

6. Practical Implementation: Optimizing Lab Workflow

Efficiency in the veterinary lab requires organized station management. Integration with Practice Management
Software (PIMS) is essential for modern clinics to ensure results are automatically uploaded to the patient record.

Step-by-Step Blood Film Preparation

1. Place a small drop of EDTA-anticoagulated blood near the frosted end of a clean glass slide.

2. Use a second "spreader" slide at a 30-45 degree angle, pulling back into the drop until the blood spreads
along the edge.

3. Push forward in a smooth, steady motion to create a "feathered edge."

4. Air dry rapidly to prevent cell shrinkage (crenation).

5. Stain using a Romanowsky-type stain (e.g., Diff-Quik).

7.Troubleshooting Common Laboratory Errors

Even with advanced equipment, errors occur. A senior technician must be able to troubleshoot these issues
effectively.



Observed Issue Potential Cause Corrective Action

False High Hemoglobin Lipemia or Heinz Bodies Saline replacement or manual
calculation check.

Platelet Clumping Traumatic Venipuncture Redraw sample from a larger vein
(e.g., Jugular).

Inconsistent Chemistry Results Expired Reagents Perform daily QC and check lot
numbers.

Cloudy Refractometer Reading Dirty Prism Surface Clean with distilled water and lens
paper.

Case Study: The "Pseudothrombocytopenia” in Felines

Feline platelets are notoriously reactive and prone to clumping during collection. An automated analyzer may
misread these clumps as WBCs or simply fail to count them, leading to a report of "thrombocytopenia" (low platelet
count). A skilled technician must always verify low platelet counts with a manual smear review. By looking at the
feathered edge of the blood film, the technician can often find the clumps, confirming the automated result was an
artifact and preventing unnecessary medical intervention.

8. Advanced Parasitology and Fecal Analysis

Parasitology remains a core competency for veterinary technicians. The 6th edition of Sirois’ procedures
emphasizes the move toward Centrifugal Flotation over simple standing flotation. Research indicates that
centrifugation recovers significantly more eggs per gram of feces, particularly for heavy eggs like those of Taenia
(tapeworms) or Trichuris vulpis (whipworms).

Standard Centrifugation Procedure:

1. Mix 2-5 grams of feces with flotation solution (e.g., Zinc Sulfate or Sheather’s Sugar).
Strain the mixture into a centrifuge tube.

Centrifuge at 1,200 RPM for 5 minutes.

Place the tube in a rack and top off with solution to create a positive meniscus.

Apply a coverslip and wait 10 minutes before microscopic examination.

ok~ wn

9. Summary and Technical Evolution

The role of the veterinary technician in the laboratory is evolving from manual operator to diagnostic analyst. As
equipment becomes more automated, the technician’s value lies in their ability to validate data, maintain quality
control, and interpret the morphological nuances that machines often miss. Mastering the procedures outlined in
the 6th edition of Margi Sirois' work ensures that the veterinary technician remains an indispensable asset to the
clinical team.

By maintaining a rigorous approach to both the theoretical and practical aspects of laboratory medicine,
technicians directly contribute to faster diagnoses, more effective treatment plans, and improved patient outcomes.
The future of veterinary diagnostics—ranging from molecular PCR testing to digital cytology—will continue to rely
on the foundational skills of specimen handling, microscopic evaluation, and meticulous attention to detail that
define the professional veterinary technician.
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