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Diagnostic cytology is a vital tool in veterinary medicine, providing rapid, minimally
invasive, and cost-effective means of diagnosing a wide array of conditions in dogs
and cats. This technique involves the microscopic examination of cells collected
from tissues, fluids, or lesions to aid in diagnosis, determine prognosis, and guide
treatment plans. For pet owners and veterinarians alike, understanding the
principles and applications of diagnostic cytology can improve clinical outcomes and
foster better communication about health concerns in companion animals.
Introduction to Diagnostic Cytology in Small Animals In veterinary practice,
cytology is often the first step toward diagnosing diseases such as infections,
inflammations, and neoplasms. Its advantages include quick results, minimal patient
discomfort, and the ability to sample a variety of tissues and fluids. Key points: -
Provides rapid preliminary diagnosis - Less invasive than surgical biopsies - Cost-
effective and repeatable - Assists in differentiating benign from malignant lesions
Despite its many benefits, cytology has limitations such as sometimes providing
non-specific results or difficulty in distinguishing reactive from neoplastic processes.
Therefore, cytology is often complemented by other diagnhostics like
histopathology, imaging, and laboratory tests. Types of Samples in Diagnostic
Cytology Effective cytological diagnosis depends on obtaining high-quality samples.
Common sample types include: Fine-Needle Aspiration (FNA) - Most frequently used
method - Involves inserting a thin needle into a lesion to aspirate cells - Suitable for
external masses, lymph nodes, internal organs (with imaging guidance) - Provides
cells for smear preparation and staining Impression Smears - Created by pressing a
tissue excision or biopsy onto a glass slide - Useful for superficial lesions and tissue
surfaces Swabs and Washes - Used for mucosal lesions or cavities - Examples:
conjunctival, nasal, or vaginal swabs - Often used for infectious disease diagnostics 2
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Body Fluids - Includes cerebrospinal fluid, pleural, peritoneal, and synovial fluids -
Collected via needle aspiration or catheterization Sample Collection and Preparation
Techniques Proper collection and slide preparation are critical for accurate
cytological assessment. Collection tips: - Use sterile technique to prevent
contamination - Avoid excessive tissue trauma - Ensure adequate sample volume
Preparation methods: - Air-dried smears for Romanowsky stains (e.g., Diff-Quik) -
Fixed smears for Papanicolaou stain - Avoid air- drying artifacts and overlapping
cells Staining protocols: - Diff-Quik or Wright-Giemsa for general cell morphology -
Papanicolaou for nuclear detail - Special stains as needed for infectious agents
Interpretation of Cytological Samples The core of diagnostic cytology involves the
microscopic evaluation of cellular features. Veterinarians assess cell morphology,
background features, and the presence of microorganisms to reach a diagnosis. Cell
Types and Morphology - Epithelial cells: Usually cohesive, polygonal, with visible cell
borders - Mesenchymal cells: Spindle-shaped, often less cohesive - Lymphoid cells:
Small, round, lymphocyte-like cells - Neoplastic cells: May show atypia,
pleomorphism, increased mitoses, and abnormal nuclear features Common
Cytological Diagnoses - Inflammation: Presence of neutrophils, macrophages,
lymphocytes - Infection: Bacteria, fungi, or parasites visualized - Benign neoplasms:
Well-differentiated, cohesive cells without atypia - Malignant neoplasms: Atypia,
high nuclear-to-cytoplasmic ratio, abnormal mitoses Applications of Diagnostic
Cytology in Canine and Feline Practice Cytology is versatile and applicable in
numerous clinical scenarios: Lymph Node Evaluation - Differentiates reactive
hyperplasia from lymphoma - Provides rapid assessment for staging and prognosis 3
Mass Lesions - External skin masses - Oral, anal, and internal organ masses - Guides
decisions on biopsy or excision Organ-specific Cytology - Liver: assessing
hepatocellular vs. cholestatic processes - Kidney: evaluating masses or cysts -
Spleen: detecting splenic hematomas or neoplasms Body Fluids Analysis - Detects
infections, hemorrhage, or neoplastic cells - Assists in staging and prognosis
Infectious Disease Diagnostics - Identifies bacteria, fungi, or parasites - Guides
appropriate antimicrobial therapy Limitations and Challenges in Diagnostic Cytology
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Despite its utility, cytology has limitations: - Inability to assess tissue architecture
fully - Potential for sampling errors or inadequate samples - Difficulty differentiating
reactive versus neoplastic processes - Overlap in cytological features among
different tumor types To overcome these challenges, cytology is often combined
with other diagnostic modalities such as histopathology, imaging, and laboratory
testing. Immunocytochemistry and molecular diagnostics can further enhance
accuracy. Advances and Future Directions in Veterinary Cytology Recent advances
include: - Digital cytology and telecytology for remote consultation - Enhanced
staining techniques for infectious agents - Use of immunocytochemistry for tumor
identification - Integration with molecular diagnostics for precision medicine These
innovations are expanding the diagnostic capabilities and accuracy of cytology,
ultimately improving patient care. Conclusion Diagnostic cytology of the dog and cat
is an indispensable component of veterinary diagnostics. Its minimally invasive
nature, rapid turnaround, and broad applicability make it an essential first-line tool
for clinicians. When performed correctly and interpreted by experienced
veterinarians, cytology provides valuable insights that influence clinical decisions,
improve patient outcomes, and enhance the overall quality of veterinary care. Key
Takeaways: - Proper sample collection and preparation are critical. - Cytology is
most effective when combined with other diagnostic tests. - Continuous advances
are improving 4 diagnostic precision. - Familiarity with cytological features assists in
early detection and management of diseases. By understanding and utilizing
diagnostic cytology effectively, veterinary practitioners can better serve their
canine and feline patients through accurate, timely diagnoses and targeted
therapies. QuestionAnswer What are the most common cytological techniques used
in diagnosing diseases in dogs and cats? The most common cytological techniques
include fine- needle aspiration (FNA), impression smears, and exfoliative cytology,
which help evaluate masses, swellings, and effusions in dogs and cats. How can
cytology differentiate between inflammatory and neoplastic processes in canine
and feline tissues? Cytology allows for assessment of cellular morphology, presence
of atypia, mitotic figures, and inflammatory cells, helping distinguish inflammatory
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conditions from benign or malignant neoplasms. What are the limitations of
diagnostic cytology in small animal medicine? Limitations include sampling error,
difficulty in differentiating reactive from neoplastic cells, and inability to assess
tissue architecture, which may require histopathology for definitive diagnosis. Which
cytological features are indicative of malignancy in dog and cat tumors? Features
such as cellular pleomorphism, anisocytosis, increased nuclear-to-cytoplasmic ratio,
prominent nucleoli, and abnormal mitoses suggest malignancy in cytological
samples. How important is sample quality in cytology diagnostics for dogs and cats?
Sample quality is critical; well-prepared, representative samples with good cellular
preservation lead to accurate diagnoses, while poor samples can result in
inconclusive or misleading results. What are common cytological findings in feline
and canine infectious diseases? Findings often include suppurative or granulomatous
inflammation, presence of infectious organisms like bacteria, fungi, or protozoa, and
mixed inflammatory cell populations. When should cytology be combined with other
diagnostic modalities in small animal cases? Cytology should be used alongside
imaging, histopathology, and laboratory tests when results are inconclusive, or when
precise tumor typing, staging, or infectious agent identification is necessary. Are
there specific cytological features that help differentiate between benign and
malignant mammary tumors in dogs and cats? Benign tumors typically show
uniform, well- differentiated epithelial cells with low mitotic activity, whereas
malignant tumors often display cellular pleomorphism, high mitotic index, and
invasive features. What advances are currently shaping the field of diagnostic
cytology in veterinary medicine? Emerging technologies like digital cytology,
immunocytochemistry, and molecular diagnostics are enhancing accuracy,
facilitating early detection, and allowing for more precise classification of lesions in
small animals. Diagnostic Cytology Of The Dog And Cat 5 Diagnostic Cytology of the
Dog and Cat: A Comprehensive Overview --- Introduction Diagnostic cytology is a
cornerstone of veterinary medicine, providing rapid, minimally invasive insights into
a variety of pathological processes affecting dogs and cats. It involves the

microscopic examination of cells obtained from tissues, fluids, or masses to aid in
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diagnosis, prognosis, and treatment planning. The simplicity, cost-effectiveness, and
high diagnostic yield make cytology an indispensable tool in veterinary diagnostics.
This review delves into the principles, techniques, interpretative nuances, and clinical
applications of cytology in small animal practice, focusing on dogs and cats. ---
Fundamentals of Diagnostic Cytology Principles and Objectives The primary goal of
diagnostic cytology is to characterize cells from lesions to determine their
nature-whether inflammatory, infectious, neoplastic, or physiological. Cytology can:
- Differentiate between benign and malignant neoplasms. - Identify infectious
agents. - Assess inflammatory versus non-inflammatory processes. - Provide
guidance for further diagnostic workup or treatment. Types of Specimens
Specimens for cytology are typically obtained via: - Fine-Needle Aspiration (FNA):
The most common method, involving a thin needle to aspirate cells from a mass or
organ. - Impression Smears: Direct contact of a slide with tissue surfaces, such as
biopsies or excised tissues. - Body Fluids: Including effusions, cerebrospinal fluid,
synovial fluid, urine sediments, etc. - Swabs and Scrapings: From superficial lesions or
mucosal surfaces. Sample Collection and Handling Proper collection and handling are
critical for accurate diagnosis: - Use sterile, fine-gauge needles (22- 25G) for FNA. -
Attach the needle to a syringe and apply gentle negative pressure. - Prepare
immediate smears by expelling material onto slides and making smear preparations
with minimal pressure to avoid cell distortion. - Air-dry some slides for
Romanowsky-type stains and fix others in alcohol for Papanicolaou stain. - Keep
slides dry and protected from environmental contaminants. - Avoid excessive blood
contamination, which can obscure cellular details. --- Techniques in Cytology Fine-
Needle Aspiration (FNA) FNA is the gold standard for cytological sampling of masses
and organs: 1. Preparation: Restrain the animal properly; local anesthesia is optional.
2. Aspiration: Insert the needle into the lesion, move it back and forth to dislodge
cells. 3. Expression: Gently withdraw the syringe; prepare smears by expelling
material onto slides. 4. Smear Preparation: Spread the aspirate evenly to produce
monolayered smears; air-dry or fix for staining. Impression Smears Ideal for tissue

biopsies: - Gently press a clean slide onto the cut surface. - Use a second slide to
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smear the sample if needed. - Fix appropriately for staining. Body Fluid Collection -
Use sterile technique. - Centrifuge samples if viscous or contaminated. - Prepare
slides from the sediment or directly from the fluid. --- Cytological Features of
Common Conditions Inflammatory Lesions Inflammation can be classified based on
predominant cell types: - Suppurative (Pyogranulomatous): Dominance of
neutrophils; often bacterial infection. - Lymphocytic: Mostly lymphocytes;
associated with immune-mediated or viral processes. - Eosinophilic: Predominance
of eosinophils; parasitic Diagnostic Cytology Of The Dog And Cat 6 infections,
allergies, or certain neoplasms. Key points: - Presence of bacteria, fungi, or parasites
can be identified via special stains. - Degree of cellularity and background debris aid
in interpretation. - Cytology can distinguish between infectious and sterile
inflammation. Infectious Agents - Bacteria: Gram-positive cocci, rods, or
filamentous forms can be visualized. - Fungi: Hyphal forms of fungi like Aspergillus or
Cryptococcus can be detected. - Parasites: Examples include demodex mites,
leishmania, or larval forms. Neoplastic Lesions Cytology plays a pivotal role in
distinguishing benign from malignant neoplasms: - Benign tumors: Well-
differentiated, cohesive cells with uniform morphology, low nuclear-to-cytoplasmic
ratios. - Malignant tumors: Anisocytosis, anisokaryosis, increased mitotic figures,
infiltrative patterns. Common neoplasms: - Lipomas, sebaceous adenomas, mast cell
tumors, lymphoma, melanoma, carcinoma, sarcomas. Hematologic Disorders -
Lymphoma: Monomorphic population of lymphocytes with high nuclear-
cytoplasmic ratios. - Leukemias: Presence of abnormal circulating cells. - Anemia or
thrombocytopenia: Blood smears can confirm these conditions. --- Interpretation
and Diagnostic Challenges Cell Morphology and Arrangement - Recognize cell types:
epithelial, mesenchymal, round cell. - Assess cell cohesion: cohesive in carcinomas,
discohesive in lymphomas. - Evaluate nuclear features: size, shape, chromatin
pattern, nucleoli. - Cytoplasmic characteristics: granularity, vacuolation, inclusion
bodies. Background and Context - Identify presence of blood, mucus, keratin,
necrosis, or mineralization. - Consider clinical history and lesion location. - Correlate

cytologic findings with other diagnostics. Limitations of Cytology - Overlap between

6 Diagnostic Cytology Of The Dog And Cat



Diagnostic Cytology Of The Dog And Cat

reactive and neoplastic processes. - Difficulty distinguishing benign from low-grade
malignant tumors. - Sampling errors or inadequate material. - Inability to assess
tissue architecture fully; sometimes necessitates histopathology. --- Special
Considerations in Dogs and Cats Species-Specific Features - Dogs: Higher incidence
of certain tumors like mast cell tumors, hemangiosarcomas. - Cats: Predisposition to
lymphoma, especially in the gastrointestinal tract and mediastinum; more prone to
eosinophilic inflammation. Common Sites and Corresponding Cytological Features 1.
Lymph Nodes: - Reactive hyperplasia: mixed cell populations. - Lymphoma:
monomorphic lymphoid populations. 2. Skin and Subcutaneous Tissue: - Sebaceous
adenomas, histiocytomas, mast cell tumors. 3. Body Cavity Effusions: - Transudates:
low cellularity, mainly erythrocytes. - Exudates: high cellularity, mixed inflammatory
cells. - Malignant effusions: presence of neoplastic cells. 4. Oral and Nasal Masses: -
Squamous cell carcinoma, melanoma, inflammatory polyps. --- Advanced Cytological
Techniques and Stains Special Stains - Gram stain: For bacteria. - Periodic acid-Schiff
(PAS): Detect fungi and certain bacteria. - Acid-fast stain: Mycobacteria. -
Cytochemical stains: For cellular enzymes or inclusions. Immunocytochemistry -
Used to identify cell lineage, especially in poorly differentiated tumors. - Markers
include CD3, CD20, Melan-A, cytokeratins, and others. --- Integration with Other
Diagnostic Modalities While cytology provides valuable information, it should be
integrated with: - Diagnostic Cytology Of The Dog And Cat 7 Histopathology: For
definitive tissue architecture assessment. - Imaging: Ultrasound, radiographs, CT for
lesion localization and sampling guidance. - Laboratory Tests: Bloodwork, serology,
and molecular diagnostics. --- Clinical Case Examples Case 1: Mast Cell Tumor in a Dog
- FNA reveals round cells with granular cytoplasm (mast cell granules). - Cytology
shows anisokaryosis, mitotic figures. - Diagnosis: Malighant mast cell tumor. Case 2:
Lymphadenopathy in a Cat - FNA demonstrates a monomorphic lymphoid
population. - Features consistent with lymphoma. - Further staging and
immunophenotyping recommended. Case 3: Pleural Effusion in a Dog - Cytology
shows neoplastic epithelial cells forming clusters. - Features suggest mesothelioma
or metastatic carcinoma. - Correlation with imaging and histopathology necessary. -
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-- Conclusion Diagnostic cytology of the dog and cat is a vital, rapid, and minimally
invasive diagnostic modality that provides critical insights into a wide range of
diseases. Mastery of cytological techniques, appreciation of cellular features, and
understanding of species- specific differences enhance diagnostic accuracy. When
combined with clinical evaluation and other diagnostic tools, cytology significantly
improves disease characterization, guides appropriate treatment, and ultimately
benefits patient outcomes in small animal practice. --- References and Further
Reading - Veterinary Cytology by Martin L. B. et al. - Small Animal Cytology by P. M.
Harvey. - Color Atlas of Veterinary Cytology by D. J. Williams. - Peer-reviewed
articles in the Journal of Veterinary Diagnostic Investigation and Veterinary Clinical
Pathology. --- This comprehensive overview aims to serve as both an educational
resource and a practical guide for veterinary practitioners and students interested
in the diagnostic cytology of dogs and cats. canine cytology, feline cytology,
veterinary cytology, cytopathology, fine needle aspiration, cytological examination,
tumor diagnosis, infectious disease detection, sample collection, veterinary
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