


Table of Contents
Cover
Title Page
Copyright Page
Dedication Page
List of Contributors
Preface
1 General Laboratory Medicine

1.1 Introduction to Laboratory Medicine
1.2 Preanalytical Factors
1.3 Basic Hematological Techniques
1.4 Point‐of‐Care Testing
1.5 Test Validation and Reference Values
References

2 Equine Hematology
2.1 CBC Interpretation
2.2 Blood Film Evaluation
References

3 Bone Marrow Evaluation
3.1 Indications, Technique, and Evaluation of
Equine Bone Marrow Cytology
3.2 Indications
3.3 Technique for Bone Marrow Collection
3.4 Bone Marrow Evaluation
3.5 Case Examples
References

4 Immunohematology and Hemostasis

file:///tmp/calibre_5.42.0_tmp_q37qbgkr/j99p9n71_pdf_out/OPS/cover.xhtml


4.1 Immunohematology Testing
4.2 Immune‐Mediated Hemolytic Anemia
4.3 Coagulation Testing
References

5 The Liver
5.1 Liver Enzymes
5.2 Liver Function Tests
5.3 Hepatic Diseases
References

6 The Kidney
6.1 Laboratory Assessment of the Kidney
6.2 Urinalysis
6.3 Laboratory Abnormalities Associated with
Different Disease States
References

7 Acid–Base and Electrolytes
7.1 Acid–Base
7.2 Electrolytes
References

8 Proteins
8.1 Acute‐Phase Proteins
8.2 Albumin
8.3 Globulin
8.4 Interpreting Albumin and Globulin Relative to
Each Other
References

9 Laboratory Assessment of Lipid and Glucose
Metabolism

9.1 Lipids



9.2 Glucose
References

10 Laboratory Markers of Muscle Injury
10.1 Laboratory Evaluation of Equine Muscle
Disorders
10.2 Equine Muscle Diseases
10.3 Laboratory Evaluation of Equine Cardiac
Muscle Disorders
10.4 Specific Cardiac Biomarkers in Horses
10.5 Myocardial Diseases
References

11 Endocrine Evaluation
Abbreviations
11.1 Pituitary Pars Intermedia Dysfunction (PPID)
11.2 Testing for PPID
11.3 Testing Thyroid Function in Horses
11.4 Parathyroid Disease
References

12 Cytology of Cutaneous and Subcutaneous Lesions
12.1 Introduction
12.2 Collection Techniques
12.3 Slide Preparation
12.4 General Evaluation of Cytological Smears
12.5 Evaluation of Inflammatory Cell Populations
12.6 Cytological Characteristics of Select Infectious
Agents
12.7 Noninfectious Inflammatory Lesions
12.8 Round Cell Tumors
12.9 Epithelial Tumors



12.10 Mesenchymal Tumors
12.11 Melanocytic Tumors
12.12 Evaluation of Fluid‐Filled Lesions
References

13 Cytology of the Eyes and Associated Structures
13.1 Introduction
13.2 Collection of Cytology Samples
13.3 Cytological and Clinical Findings
13.4 Conjunctiva
13.5 Nictitating Membrane
13.6 Cornea and Sclera
13.7 Intraocular Structures, Aqueous, and Vitreous
Humor
13.8 Orbital and Retrobulbar Space
13.9 Nasolacrimal System
Acknowledgments
References

14 Cytology of the Oral and Nasal Cavities, Pharynx,
Guttural Pouches, and Paranasal Sinuses

14.1 Indications for Cytological Examination
14.2 Examination
14.3 Sample Collection
14.4 Sample Preparation
14.5 Normal Cytological Features
14.6 Abnormal Cytological Features
14.7 Nasal Passage and Paranasal Sinus Disease
14.8 Oral Cavity and Pharyngeal Disease
14.9 Guttural Pouch Disease
References



15 Cytology of the Lymph Nodes
15.1 Introduction
15.2 Sample Collection and Preparation
15.3 Lymph Node Cell Types
15.4 Metastatic Cancer Cells
15.5 Cytological Evaluation
15.6 Normal Lymph Nodes
15.7 Lymphoid Hyperplasia
15.8 Lymphadenitis
15.9 Lymphoproliferative Neoplasia (Lymphoma
and Plasma Cell)
15.10 Metastatic Neoplasia
15.11 Aspiration of Nonlymphoid Tissue
References

16 Cytology of the Endometrium
16.1 Sample Collection Techniques
16.2 Cytology Processing and Staining
16.3 Evaluation and Interpretation
16.4 Conclusion
References

17 Semen Evaluation
17.1 Semen Collection and Handling
17.2 Macroscopic and Physicochemical Analysis of
the Ejaculate
17.3 Routine Microscopic Analysis of Semen
17.4 Preparation of Cool‐Stored Semen Doses and
Estimation of Sperm Longevity
17.5 Ancillary Techniques for Stallion Sperm
Quality Analysis



17.6 Conclusion
Acknowledgments
References

18 Pleural, Peritoneal, and Synovial Fluid Analysis
18.1 Pleural and Peritoneal Fluid
18.2 Synovial Fluid
References

19 Cerebrospinal Fluid
19.1 Formation, Circulation, Absorption, and
Function
19.2 Collection
19.3 Laboratory Analysis
19.4 Cytological Examination
19.5 Cerebrospinal Fluid in Specific Diseases
References

20 Cytology of the Respiratory Tract
20.1 Cytology of the Nasal Cavity and Paranasal
Sinuses
20.2 Cytology of the Lower Respiratory Tract
References

Index
End User License Agreement

List of Tables
Chapter 3

Table 3.1 Case 1.
Table 3.2 Case 2.

Chapter 4



Table 4.1 Internationally recognized horse blood
groups, factors, and alleles...
Table 4.2 Equine blood typing laboratories (United
States).
Table 4.3 Cross‐matching procedure.
Table 4.4 Macroscopic agglutination.
Table 4.5 Coagulation factors, abbreviations, and
roles within each hemostasi...
Table 4.6 Major inhibitors of coagulation and
fibrinolysis and their function...

Chapter 5
Table 5.1 Etiologies of liver disease in horses.
Table 5.2 Lesions associated with various etiologies
of liver disease.

Chapter 6
Table 6.1 Common laboratory findings associated
with different renal diseases...

Chapter 7
Table 7.1 Uncomplicated acid–base abnormalities
and their expected changes.
Table 7.2 Common causes of sodium and chloride
abnormalities in horses.
Table 7.3 Common causes of potassium
abnormalities in horses.
Table 7.4 Common causes of calcium, magnesium,
and phosphorus abnormalities.

Chapter 8



Table 8.1 Common acute‐phase proteins in the
horse.

Chapter 9
Table 9.1 Conditions associated with
hyperglycemia.
Table 9.2 Conditions associated with hypoglycemia.

Chapter 10
Table 10.1 Equine myopathies.

Chapter 11
Table 11.1 Concentrations of thyroid hormones in
neonatal foals.
Table 11.2 Range of concentrations of thyroid
hormones in mature horses from ...
Table 11.3 Laboratory findings in parathyroid
disorders.

Chapter 12
Table 12.1 Some conditions suggested by certain
proportions of inflammatory c...

Chapter 13
Table 13.1 Gram staining reactions in bacterial
conjunctivitis and keratitis.

Chapter 17
Table 17.1 Composition of buffered formol saline
solution (1  L of solution).
Table 17.2 Classification system for sperm
morphological abnormalities, as re...

Chapter 18



Table 18.1 Classification of pleural and peritoneal
effusions.
Table 18.2 Synovial fluid characteristics.

Chapter 19
Table 19.1 Reference values for CSF in adult
horses.

Chapter 20
Table 20.1 Reference values (mean ± SD) for TW
and BAL in asymptomatic horses...

List of Illustrations
Chapter 1

Figure 1.1 Condensation artifact caused by
exposure of unfixed slides to moi...
Figure 1.2 Evaluation of plasma. From left to right:
normal plasma color and...
Figure 1.3 Schematic representing standard
impedance methodology. Blood is d...
Figure 1.4 Schematic representing the principle of
hematological analysis us...
Figure 1.5 Laser‐generated leukocyte differentials
from the ProCyte Dx POC h...
Figure 1.6 Ion selective electrode (ISE)
methodology. When a sample is in co...
Figure 1.7 Serial dilutions of high and low
concentrations of sorbitol dehyd...
Figure 1.8 A graph from Idexx Laboratories'
VetConnect® platform depicting a...



Chapter 2
Figure 2.1 Simplified overview of the mechanisms
in anemia of inflammation t...
Figure 2.2 Red blood cell (RBC) histograms from
the Advia 120 (Bayer Corpora...
Figure 2.3 Schematic diagram of bone marrow and
blood neutrophil pools. Infl...
Figure 2.4 Anatomy of a blood smear. The feathered
edge and monolayer should...
Figure 2.5 Comparison of the feathered edge from
two different blood smears....
Figure 2.6 Evaluation of red blood cell density at
low magnification (10×). ...
Figure 2.7 Equine blood film showing agglutination
(arrowheads) and prominen...
Figure 2.8 Equine blood film showing evidence of
erythrocyte oxidative damag...
Figure 2.9 Heinz body hemolytic anemia. (Left
panel) Heinz bodies are eviden...
Figure 2.10 Spherocytes can be identified as dense,
darkly staining erythroc...
Figure 2.11 Echinocytes can range from
erythrocytes with symmetrically undul...
Figure 2.12 Schistocytes (small arrow), keratocytes
(arrowheads), and acanth...
Figure 2.13 Equine blood leukocytes (Wright–
Giemsa stain). (a) Mature neutro...
Figure 2.14 (a) Neutrophil band with linear to
globular basophilic Döhle bod...



Figure 2.15 Toxic changes in neutrophils (Diff‐Quik
stain). (a) Normal neutr...
Figure 2.16 Two neutrophils from an Arab foal.
Note the fine magenta granula...
Figure 2.17 Hyposegmented, band‐shaped
neutrophils with no evidence of toxic...
Figure 2.18 Two fields from a peripheral blood film
from a horse with large ...

Chapter 3
Figure 3.1 Bone marrow aspirate. (a) Many
hypercellular particles are shown ...
Figure 3.2 Bone marrow aspirate. (a) While the
cellularity of the particles ...

Chapter 4
Figure 4.1 (a) The coagulation cascade model:
intrinsic, extrinsic, and comm...
Figure 4.2 The cell‐based model of hemostasis
showing initiation, amplificat...

Chapter 5
Figure 5.1 The cells and the structures they form
along with their constitue...
Figure 5.2 The approximate magnitude and
duration of SDH, AST, and GLD incre...
Figure 5.3 Bilirubin metabolism. Unconjugated
bilirubin is released into the...
Figure 5.4 Liver impression smear showing a
hepatocyte containing Clostridiu...

Chapter 6



Figure 6.1 Simplified illustration of the three major
functions of the kidne...
Figure 6.2 Gross evaluation of urine. Equine urine
is frequently cloudy as s...
Figure 6.3 Paradoxical aciduria. In horses with
metabolic alkalosis, chlorid...
Figure 6.4 Sedimented urine from a horse with
rhabdomyolysis. Granular casts...
Figure 6.5 Cast formation in the renal tubules.
Tubular epithelial cells, le...
Figure 6.6 Sedimented urine from a severely
dehydrated animal. Cellular cast...
Figure 6.7 Calcium carbonate crystals. Note the
concentric lamellar structur...

Chapter 8
Figure 8.1 Schema depicting the acute‐phase
response.
Figure 8.2 Serum electrophoretogram densitometer
tracing from a healthy hors...

Chapter 9
Figure 9.1 Overview of triglyceride (TG)
metabolism. TGs are synthesized in ...
Figure 9.2 Hormone effects on triglyceride (TG)
metabolism. Insulin inhibits...
Figure 9.3 Lipemic serum is opaque and white to
pink. The pink tinge is comm...
Figure 9.4 The effects of hormones on glucose
metabolism. Insulin promotes n...



Figure 9.5 Glucose tolerance test. (a) Glucose
concentration post administra...
Figure 9.6 Current recommendations for EMS
screening.

Chapter 10
Figure 10.1 Increases in serum CK and AST
activities after muscle injury. CK...
Figure 10.2 Urine sample with myoglobinuria.
Unlike hemoglobinuria, a concur...

Chapter 11
Figure 11.1 (Left panel) PPID horse showing poor
coat shedding.(Right pa...
Figure 11.2 Schema for PPID diagnosis using the
TRH stimulation test measuri...

Chapter 12
Figure 12.1 Algorithm to aid in evaluation of
aspirates containing a prepond...
Figure 12.2 Nondegenerate neutrophil. Note the
tightly clumped, dark‐stainin...
Figure 12.3 A hypersegmented neutrophil (arrow).
Hypersegmentation is an age...
Figure 12.4 Foamy macrophages from peritoneal
fluid. Wright's stain, origina...
Figure 12.5 Equine eosinophils (arrow) are
characterized by large, round, eo...
Figure 12.6 Large numbers of equine eosinophils
with few red blood cells.
Figure 12.7 Neutrophils showing hydropic
degeneration (degenerative neutroph...



Figure 12.8 Purulent inflammation is characterized
by a predominance of neut...
Figure 12.9 A neutrophil containing phagocytized
cocci. Wright's stain, orig...
Figure 12.10 Large numbers of variably degenerate
neutrophils. Some are fill...
Figure 12.11 Imprint from underside of scab
secondary to Dermatophilus congo...
Figure 12.12 Numerous small, bipolar bacterial
rods are present extracellula...
Figure 12.13 A neutrophil containing phagocytized
bacilli. Wright's stain, o...
Figure 12.14 Degenerate neutrophils and bacteria.
The long filamentous bacte...
Figure 12.15 Note two large binucleate
macrophages filled with phagocytosed ...
Figure 12.16 Few macrophages with
intracytoplasmic negative‐staining mycobac...
Figure 12.17 Acid‐fast stain showing red
filamentous mycobacteria.
Figure 12.18 A neutrophil containing numerous
Sporothrix schenckii organisms...
Figure 12.19 A large macrophage containing
numerous Histoplasma organisms is...
Figure 12.20 Pyogranulomatous inflammation. A
Blastomyces dermatitidis organ...
Figure 12.21 Blastomyces dermatitidis (arrows) is a
bluish, spherical, thick...
Figure 12.22 Blastomyces dermatitidis organisms
in a macrophage (arrows). Wr...



Figure 12.23 A budding Blastomyces dermatitidis
organism (arrow). Wright's s...
Figure 12.24 Large cluster of several extracellular,
round, heavily encapsul...
Figure 12.25 Many extracellular Cryptococcus
yeasts. The large capsule appea...
Figure 12.26 Cryptococcus neoformans is a
spherical, yeast‐like organism tha...
Figure 12.27 In the center of the field is a singular,
large, round, basophi...
Figure 12.28 Many large, round, blue Coccidioides
yeast are in the extracell...
Figure 12.29 Large cluster of Coccidioides yeast.
Note the thin but defined ...
Figure 12.30 Coccidioides immitis organisms are
large, double‐contoured, blu...
Figure 12.31 Scraping from animal with ringworm.
Several degenerate neutroph...
Figure 12.32 Numerous fungal hyphae are present.
Many macrophages and neutro...
Figure 12.33 The negative image of a nonstaining
fungal hyphae can be seen i...
Figure 12.34 Many extracellular and phagocytosed
(within macrophages) Leishm...
Figure 12.35 Numerous Leishmania donovani
organisms (arrows). Leishmania don...
Figure 12.36 Vaccination reaction. Large numbers
of mononuclear inflammatory...
Figure 12.37 Aspirate from an injection site
reaction in a gelding. Large ma...



Figure 12.38 Cytological preparation from area of
fat necrosis. Numerous mac...
Figure 12.39 Cytological preparation from area of
fat necrosis. Large multin...
Figure 12.40 Cutaneous lymphosarcoma. Note
large numbers of lymphoblasts. A ...
Figure 12.41 Lymphoblasts, characterized by a
small amount of blue cytoplasm...
Figure 12.42 Left of center is a round mast cell
filled with metachromatic (...
Figure 12.43 Two large mast cells and several
eosinophils.
Figure 12.44 Mast cells are recognized by their
round to oval nucleus and nu...
Figure 12.45 Aspirate of a papilloma. Low‐power
view of large numbers of ind...
Figure 12.46 Aspirate of a papilloma. Higher power
view of koilocytes. There...
Figure 12.47 Aspirate of a neoplasm of basilar
epithelial origin. Note large...
Figure 12.48 Aspirate of a neoplasm of basilar
epithelial origin. Large, com...
Figure 12.49 Aspirate of a squamous cell
carcinoma. Note individualized, ver...
Figure 12.50 Aspirate of a squamous cell
carcinoma. Neoplastic squamous cell...
Figure 12.51 Aspirate from a squamous cell
carcinoma. Several squamous epith...
Figure 12.52 Aspirate from a sebaceous adenoma.
A cluster or acinus of sebac...



Figure 12.53 A cluster of malignant glandular
epithelial cells is shown. Not...
Figure 12.54 Aspirate from an apocrine adenoma.
Large cluster of cohesive ne...
Figure 12.55 Aspirate from thyroid gland. Note
small cluster of thyroid epit...
Figure 12.56 Aspirate of thyroid adenocarcinoma
from an aged gelding. The ne...
Figure 12.57 Fibrocytes have long slender nuclei,
with long tails of cytopla...
Figure 12.58 Aspirate from a lipoma containing
numerous adipocytes which are...
Figure 12.59 Aspirate from a hemangioma shows
several spindle‐shaped cells. ...
Figure 12.60 Large foamy macrophage with
intracytoplasmic golden, hematoidin...
Figure 12.61 Macrophages showing
erythrophagocytosis. Wright's stain, origin...
Figure 12.62 Aspirate from a malignant spindle cell
tumor. Spindle cells sho...
Figure 12.63 Aspirate from myxosarcoma. Low
magnification shows mesenchymal ...
Figure 12.64 Aspirate from myxosarcoma. Higher
magnification shows pleomorph...
Figure 12.65 Aspirate from a peripheral nerve
sheath tumor. Note large multi...
Figure 12.66 Aspirate from malignant fibrous
histiocytoma (giant cell tumor)...
Figure 12.67 Aspirate from melanoma. Neoplastic
cells contain abundant amoun...



Figure 12.68 Aspirate from a malignant melanoma
shows several neoplastic cel...
Figure 12.69 Aspirate from an epidermal cyst. Note
abundant blue amorphous d...
Figure 12.70 Aspirate from an epidermal cyst. A
cholesterol crystal is prese...

Chapter 13
Figure 13.1 (a) Environmental plant material found
in a corneal scraping can...
Figure 13.2 (a) Collection of cytological samples
with the handle of a singl...
Figure 13.3 (a) Subpalpebral lavage systems can
cause local cellulitis and o...
Figure 13.4 Fine needle aspirate sample collected
from several small eyelid ...
Figure 13.5 Fine needle aspirate sample from a
chalazion. Many nondegenerate...
Figure 13.6 Corneal scraping from an adult horse
with a history of corneal s...
Figure 13.7 (a) Habronemiasis is characterized by
nonhealing, raised, ulcera...
Figure 13.8 Squamous cell carcinoma. (a) SCC
affecting the lower eyelid and ...
Figure 13.9 Equine sarcoid. (a) Sarcoids can
present as darkly pigmented mas...
Figure 13.10 Representative images of two
separate horses with eyelid swelli...
Figure 13.11 Melanoma of the eyelid. (a) The
melanoma shown here is invading...



Figure 13.12 Periocular mast cell tumor in a horse.
(a) Low magnification (2...
Figure 13.13 Normal conjunctival scrape. (a)
Superficial epithelial cells (b...
Figure 13.14 Septic conjunctivitis. Many
degenerate neutrophils with degrade...
Figure 13.15 Pseudotumor, also known as nodular
lymphoid hyperplasia, of the...
Figure 13.16 Onchocerciasis. (a) Onchocercal
hypersensitivity reaction in th...
Figure 13.17 Normal cornea. Scrapings of a normal
cornea may reveal only low...
Figure 13.18 Changes to cornea with chronic
inflammation or irritation. (a,b...
Figure 13.19 Bacterial keratitis. Numerous short
rod‐shaped bacteria (red ar...
Figure 13.20 Fungal keratitis. Fungal infection of
the cornea can produce se...
Figure 13.21 Cytological findings of fungal
keratitis. (a) Basophilic staini...
Figure 13.22 Two cases of eosinophilic keratitis. (a)
Gross image of equine ...
Figure 13.23 Corneal squamous cell carcinoma.
(a,b) Temporal and ventral lim...
Figure 13.24 Intraocular medulloepithelioma in a 9‐
year‐old Tennessee walkin...

Chapter 14
Figure 14.1 Endoscopic view of the opening of the
guttural pouch. A Chambers...



Figure 14.2 Swab smear from the oral cavity of a
normal horse. Squamous epit...
Figure 14.3 Swab smear from the nasal cavity of a
normal horse. Ciliated col...
Figure 14.4 Goblet cells. Two goblet cells appear as
columnar to cuboidal ep...
Figure 14.5 Swab smear of normal pharyngeal
recess. Note cuboidal and column...
Figure 14.6 Wash sediment from normal guttural
pouch. Note cuboidal and colu...
Figure 14.7 Swab smear from oral cavity.
Squamous epithelial cells with comm...
Figure 14.8 Swab smear from oral cavity.
Simonsiella spp. is seen alongside ...
Figure 14.9 Wash from the upper respiratory tract.
Vacuolated macrophages ar...
Figure 14.10 Wash sediment from a horse with
guttural pouch irritation. Larg...
Figure 14.11 Wash sediment from a horse with
guttural pouch irritation. Larg...
Figure 14.12 Smear of exudate from paranasal
sinus. Smear contains large num...
Figure 14.13 Smear of exudate from paranasal
sinus. Note large numbers of de...
Figure 14.14 Smear of exudate from paranasal
sinus. Note large multimorphic ...
Figure 14.15 Smear of exudate from paranasal
sinus. Note ruptured cells and ...
Figure 14.16 Smear from the nasal cavity. Several
spherical rhinosporidia ab...



Figure 14.17 Fine needle aspirate from a cystic
lesion. Note large numbers o...
Figure 14.18 Fine needle aspirate from the oral
cavity. Atypical epithelial ...
Figure 14.19 Smear of exudate from guttural
pouch. Large basophilic structur...

Chapter 15
Figure 15.1 Algorithmic approach to cytological
evaluation of lymph node asp...
Figure 15.2 Reactive lymphoid hyperplasia in a
horse. Note small lymphocytes...
Figure 15.3 Reactive lymphoid hyperplasia in a
horse. Mostly small lymphocyt...
Figure 15.4 Neutrophilic lymphadenitis in a horse:
>5 neutrophils/100×. Modi...
Figure 15.5 Eosinophilic lymphadenitis in a horse.
Modified Wright–Giemsa st...
Figure 15.6 Eosinophilic lymphadenitis in a horse.
Modified Wright–Giemsa st...
Figure 15.7 Macrophagic lymphadenitis with >5
macrophage/100×. Note erythrop...
Figure 15.8 Mixed lymphadenitis or
pyogranulomatous lymphadenitis with numer...
Figure 15.9 Large cell (lymphoblastic) lymphoma
with >50% large lymphocytes ...
Figure 15.10 Large cell (lymphoblastic) lymphoma
with a homogeneous populati...
Figure 15.11 Small cell lymphoma consisting of a
monomorphic population of s...



Figure 15.12 Metastatic squamous cell carcinoma
involving the submandibular ...
Figure 15.13 Metastatic squamous cell carcinoma
involving the submandibular ...
Figure 15.14 Malignant melanoma with metastases
to the submandibular lymph n...
Figure 15.15 Aspiration of mostly perinodal adipose
tissue with a scant amou...
Figure 15.16 Aspiration of normal salivary gland
tissue in a horse. Note num...

Chapter 16
Figure 16.1 The Kalayjian single‐guarded
endometrial swab. Observe the cap i...
Figure 16.2 The McCullough double‐guarded
endometrial swab. (Top) Appearance...
Figure 16.3 A cytological brush (Cytobrush). The
system used to protect the ...
Figure 16.4 Jackson uterine biopsy forceps without
(left) and with (right) s...
Figure 16.5 Passing an endometrial culture device
through a speculum. This m...
Figure 16.6 Obtaining a sample via uterine lavage.
The fluid is first infuse...
Figure 16.7 Smearing a sample onto a microscope
slide. (Top left) Smear made...
Figure 16.8 Normal uterine epithelial cells
(endometrial cells). Diff‐Quik, ...
Figure 16.9 Endometrial cells from the same
cytology sample as Figure 16.8. ...



Figure 16.10 (Right) Uterine epithelial cells
(endometrial cells) and (left)...
Figure 16.11 Uterine epithelial cells. Note the
endometrial cell in the cent...
Figure 16.12 A neutrophil observed in a cytological
specimen from a mare 12 ...
Figure 16.13 Positive endometrial cytological
sample from a mare. Neutrophil...
Figure 16.14 A degenerated neutrophil is observed
phagocytizing bacteria (ar...
Figure 16.15 Neutrophils and macrophage (arrow)
present in a mare with chron...
Figure 16.16 The presence of eosinophils in the
endometrial cytology of a ma...
Figure 16.17 Example of poor perineal
conformation in the mare that may resu...
Figure 16.18 Bacteria (rod‐shaped) observed in a
stained smear from a mare u...
Figure 16.19 Hyphae fungal organisms in a mare
suffering fungal endometritis...

Chapter 17
Figure 17.1 (a) Improved Neubauer
hemocytometer, with V‐shaped indentations ...
Figure 17.2 SpermaCue (Minitube, Tiefenbach,
Germany) for spectrophotometric...
Figure 17.3 Densimeter (“Blue box,” Animal
Reproduction Systems, Chino, CA) ...
Figure 17.4 NucleoCounter SP‐100 (ChemoMetec,
Allerød, Denmark). This fluore...



Figure 17.5 Morphologically normal stallion
spermatozoa, as observed using e...
Figure 17.6 Stallion spermatozoa as observed
under phase‐contrast microscopy...
Figure 17.7 Stallion spermatozoa observed under
DIC microscopy. A: Morpholog...
Figure 17.8 Sperm at the lower right has an
abnormal head (pyriform), a “pse...
Figure 17.9 Sperm at the left is morphologically
normal (observe the abaxial...
Figure 17.10 Spermatozoon on the left has a distal
cytoplasmic droplet. Sper...
Figure 17.11 Stallion spermatozoa as observed
under DIC microscopy. A: Morph...
Figure 17.12 Stallion spermatozoa as observed
under DIC microscopy. A: Morph...
Figure 17.13 Stallion spermatozoa as observed
under DIC microscopy. A: Morph...
Figure 17.14 Stallion spermatozoa as observed
under phase‐contrast microscop...
Figure 17.15 Stallion spermatozoa as observed
under phase‐contrast microscop...
Figure 17.16 Stallion spermatozoa on phase‐
contrast microscopy. The presence...
Figure 17.17 Stallion spermatozoa on phase‐
contrast microscopy. Observe the ...
Figure 17.18 Stallion spermatozoa stained using
Diff‐Quik. The presence of o...
Figure 17.19 Stallion spermatozoa stained using
eosin/nigrosin (Hancock stai...



Figure 17.20 Stallion spermatozoa stained with
eosin/nigrosin (Hancock stain...
Figure 17.21 Stallion spermatozoa stained with
eosin/nigrosin (Hancock stain...
Figure 17.22 Stallion sperm plasma membrane
function as assessed by the hypo...
Figure 17.23 Frozen–thawed stallion spermatozoa
stained using the combinatio...
Figure 17.24 Flow cytometry scattergram
representing the simultaneous assess...

Chapter 18
Figure 18.1 Calcium carbonate crystals within
macrophages in peritoneal flui...
Figure 18.2 Glove talc (starch crystals) in a sample
of peritoneal fluid. Th...
Figure 18.3 Hemorrhagic pleural effusion.
Macrophages contain a globular gre...
Figure 18.4 Peritoneal fluid with neutrophils
containing abundant intracellu...
Figure 18.5 Degenerate changes in neutrophils
from a suppurative pleural eff...
Figure 18.6 Concentrated preparation of normal
peritoneal fluid. Monocytes (
Figure 18.7 Concentrated preparation of peritoneal
fluid containing microfil...
Figure 18.8 Eosinophilic peritoneal effusion of
unknown etiology. The horse ...
Figure 18.9 Mesothelial cells in pleural fluid.
Mesothelial cells are rare i...



Figure 18.10 Pleural effusion (left panel) from a 14‐
year‐old Thoroughbred h...
Figure 18.11 Peritoneal effusion from a 20‐year‐old
Standardbred horse. The ...
Figure 18.12 High‐magnification view of synovial
fluid from a horse with a r...
Figure 18.13 Low‐magnification view of synovial
fluid from a horse with an a...
Figure 18.14 Degenerate neutrophils (arrowheads)
and nondegenerate neutrophi...
Figure 18.15 High‐magnification view of a
phagocytic macrophage and a multin...
Figure 18.16 Macrophages containing golden‐green
hemosiderin (upper left) an...

Chapter 19
Figure 19.1 Macroscopic examination of CSF. Tubes
are viewed against a lined...
Figure 19.2 Microscopic identification of WBCs and
RBCs in the hemocytometer...
Figure 19.3 Mixed inflammatory cell response from
a CSF from a foal with hea...
Figure 19.4 Ependymal or choroid plexus lining
cells (arrowhead) from a touc...
Figure 19.5 CSF from a foal with septic meningitis.
The field shows numerous...
Figure 19.6 Cytophagia in CSF from a horse with
resolving septic meningitis....
Figure 19.7 Erythrophagia in CSF from a foal with
head trauma. Two monocytoi...



Chapter 20
Figure 20.1 Smear from the paranasal sinus of a
horse containing goblet cell...
Figure 20.2 Squamous and ciliated epithelial cells,
goblet cells with cytopl...
Figure 20.3 Secretion from the paranasal sinus of
horse with dental sinusiti...
Figure 20.4 Cytology of a progressive ethmoidal
hematoma containing macropha...
Figure 20.5 Cytocentrifuged BAL preparation.
Ciliated columnar epithelial ce...
Figure 20.6 Ciliated columnar respiratory epithelial
cells with admixed gobl...
Figure 20.7 Tracheal wash from horse with IAD.
Three Curschmann's spirals (a...
Figure 20.8 Neutrophils, few macrophages, and a
nonciliated columnar epithel...
Figure 20.9 Transtracheal wash. Squamous
epithelial cell with adherent Simon...
Figure 20.10 Small and pleomorphic, Rhodococcus
equi coccobacilli are presen...
Figure 20.11 A multinucleated giant cell containing
septated, branching fung...
Figure 20.12 Neutrophils and a foamy macrophage
amid a background of blue‐gr...
Figure 20.13 Eosinophils (arrowheads) and
macrophages admixed with few colum...
Figure 20.14 Cytocentrifuged preparation of BAL
fluid from a horse with EIPH...



Figure 20.15 Sediment preparation of BAL fluid
from a horse with septic supp...



Equine Hematology,
Cytology, and Clinical
Chemistry

Edited by

Raquel M. Walton VMD, MS, PhD, DACVP (Clinical
Pathology)
Senior Veterinary Clinical Pathologist
IDEXX Laboratories, Inc.
Langhorne, PA, USA

Rick L. Cowell DVM, MS, DACVP (Clinical Pathology)
Retired
Stillwater, OK, USA

Amy C. Valenciano DVM, MS, DACVP (Clinical
Pathology)
Senior Veterinary Clinical Pathologist
IDEXX Laboratories, Inc.
Dallas, TX, USA

Second Edition


