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a
Abdominal fluid see Body 

cavity fluids
Abscess

cutaneous  127, 128f
leukemoid response and  477
mammary gland  366
pancreatic  278, 279f
tooth root  218

Acanthocheilonema reconditum see 
Microfilariae 

Acanthocytes  445f, 446, 447f
Acantholytic cells, pemphigus 

foliaceus   
132–133, 132f

Acid fast
Cryptosporidium spp.  64, 64f
Mycobacterium spp.  69, 70f
Nocardia spp.  69

Acral lick granuloma  126
Actinomyces spp.  69, 71f, 126
Acute leukemia

bone marrow  176–179, 176f–179f
lymph node infiltration  150, 151f
non‐regenerative 

anemia and  435
peripheral blood  461, 462f, 

500–502, 500f–503f
spleen  160, 160f–161f

Acute lymphoid leukemia (ALL) 
bone marrow  178, 179f
peripheral blood  500–502, 500f

Acute myeloid leukemia (AML) 
bone marrow  176–178, 176f–178f
erythroid  160, 161f, 176, 178f, 

459, 461, 462f, 502

granulocytic/monocytic  160f, 
176, 176f–177f, 481, 492

lymph node infiltration  150, 151f
megakaryoblastic  177, 178f, 502, 

523, 523f–524f, 529
peripheral blood  461, 462f, 

500–502, 500f–503f
spleen  160, 160f–161f

Adenocarcinoma
adrenocortical  339, 340f
anal sac apocrine gland   

111, 112f
ceruminous gland  412, 413f–414f
clitoral  374, 374f
colon  264f
intestinal  262, 263f
lung  317, 318f–319f
mammary  361, 365f
nasal  312, 314f
neutrophilia  477
ovarian  359, 360f
pancreatic  274, 274f–275f
parathyroid  335, 336f
perianal gland  111, 111f
prostatic  355, 355f
renal  285, 288f
salivary  255, 257f
sweat gland  105, 106f
thyroid  332, 332f–334f

Adenoma
adrenocortical  338, 338f–339f
bile duct  250, 251f
ceruminous gland  412, 413f
intestinal  262, 263f
mammary  34f, 361, 362f–363f
ovarian  359, 360f

pancreatic  272, 273f
parathyroid  335, 335f
perianal gland  110, 110f
salivary  255, 256f
sebaceous  105, 107f
sweat gland  105, 106f
thyroid  331, 331f

Adipocytes see also Lipoma
incidental  15, 22f

Adrenal gland  338–340
adenocarcinoma  339, 340f
adenoma  338, 338f–339f
extramedullary hematopoiesis   

339, 339f
pheochromocytoma  340, 341f

Aelurostrongylus abstrusus   
65, 67f, 322

Algae  56–58
Alimentary tract see Intestines
Allergic disease

basophilia  490
cutaneous  131, 131f
eosinophilia  488
respiratory  324, 325f

Amastigotes, in Leishmania  60, 
60f, 184f

Amelanotic melanoma see  
Melanoma

Ammonium urate crystals see Urine, 
crystals

Amyloid
liver  249, 249f
spleen  165, 166f

Anal sac apocrine gland 
adenocarcinoma  111, 112f

Anaphase  33–34, 41f

Index
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Anaplasma platys  524, 524f
Anaplasma spp.  72, 72f, 221, 221f, 

504, 505f, 524, 524f
Anaplastic mammary carcinoma   

362, 365f
Anaplastic sarcoma with giant 

cells  37f, 120, 121f
Ancylostoma spp.  269, 270f
Anemia  433–435

Immune‐mediated hemolytic 
anemia (IMHA)  430f–431f, 
437, 437f, 445f, 455f, 456f 

of inflammatory disease  435
Iron deficiency  435, 443, 448, 

451, 518
Non‐regenerative  435 
Regenerative  434–435,  

439, 440f
Anestrus, vaginal 

cytology  367, 370f
Anisocytosis

tissue cells  31, 34f
red blood cells  444, 444f

Anisokaryosis  32, 36f
Anisonucleosis  32
Antinuclear antibodies (ANA)  221
Aortic body tumor  337
Apocrine gland adenocarcinoma, 

anal sac  111, 112f
Apoptotic cells 

peripheral blood  531–532, 531f
tissue  14, 19f, 24, 29f 

Arthritis
immune‐mediated  221, 222f
osteoarthritis  219
septic  219, 220f

Arthrospores, Dermatophyte spp.   
46, 48f

Artifacts
cell lysis  14, 18f–19f, 428f
crystal formation  13, 16f
formalin  14, 20f
gel  13, 16f
glove powder/starch crystals   

13, 15f
hemoglobin crystals  13, 17f, 

427, 428f
nuclear material  14, 18f

pollen grains  14, 20f 
stain precipitation  8, 13,  

15f, 427, 427f, 460, 461f, 
527, 528f

Ascites see Body cavity fluids
Aspergillus spp.  53, 54f, 218,  

406, 415
Astrocytoma  379, 382f

b
Babesia spp.  449, 466, 467f–468f
Bacteremia  534–535, 534f
Bacteria

abscess  127, 128f, 279f
acid fast  69, 70f
arthritis  219, 220f
Borrelia spp.  534–535, 534f 
bile  252, 252f
branching  69, 71f
cerebrospinal fluid  391f,  

395–396
fecal flora  267, 267f–268f
fluids  194–195, 195f, 200f
identification of  69–75,  

69f–75f
osteomyelitis  217
otitis externa  413, 414f–415f
peripheral blood  534–535, 534f
pneumonia  321–323, 323f
prostatitis  357, 357f
rickettsial  72, 72f, 220–221, 221f, 

504, 505f, 524, 524f
spiral  73, 74f, 267
spirochetes  534, 534f
spore forming  73, 73f
vaginitis  373, 374f

Bactibilia  252, 252f
Band neutrophils  173f, 478, 

479f, 483f
Bare nuclei, artifact  14, 19f
Barium, pneumonia  326, 327f
Barr body  476, 477f
Basal cell carcinoma  104, 105f
Basal cells, vaginal 

cytology  366, 368f
Basal cell tumor see Cutaneous 

basilar epithelial neoplasia
Basket cells  532, 532f

Basophilic stippling  456, 457f
Basophils  476f, 489–490, 490f
Bence‐Jones urine protein   

162, 185, 216
Benign mammary tumors  34f, 361, 

362f–363f, 
Benign neoplasia  30, 33f–34f
Benign prostatic hyperplasia (BPH) 

see Prostate hyperplasia
Beta islet cell tumors see Insulinoma
Bile duct adenoma  250, 251f
Bile duct carcinoma  250, 251f
Bile duct cystadenoma  250, 251f
Bile peritonitis

classic  197, 197f
white bile  197, 198f

Biliary epithelium  250, 250f
Biliary hyperplasia  250, 250f
Biliary tract  250–252
Bilirubin

concentration in body fluids  197
crystals see Urine crystals
pigment, hepatocytes  246, 247f

Bladder  291–294
hyperplasia  291, 292f
papilloma/polyp  292, 293f
transitional cell carcinoma   

293, 293f
Blastocystis  63, 63f
Blastomyces dermatitidis  48, 49f
Blister cells  445f, 448, 449f
Blood

background features  527–528
components  430, 431f
erythrocytes  433–468
leukocytes  475–509
platelets  515–525

Blood smear
approach to evaluation  427–430
artifacts 

of preparation  424f, 425t
of staining  425–426, 426f

background features  527–528
monolayer  429, 429f
preparation  421–423, 422f–423f
stain precipitation  427, 427f, 

527, 528f
staining procedure  425–426
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Body cavity fluids  193–208
bile peritonitis  197–198,  

197f–198f
blood‐to‐fluid glucose 

difference  195
cell concentration in  193
cestodiasis  65, 66f, 194
cholesterol‐to‐triglyceride 

ratio  199
chylous effusion  198–199, 198f
classification of  193
exudate, eosinophilic   

195–196, 196f
exudate, high 

protein  196–197, 196f
exudate, neutrophilic  195, 195f
exudate, septic  194–195, 194f
exudate, sterile  195, 195f
feline infectious peritonitis  197
fluid‐to‐serum creatinine 

ratio  200
fluid‐to‐serum potassium 

ratio  200
hemorrhagic  200, 201f
histiocytic sarcoma  206f, 207
lymphocyte‐rich 

effusion  199, 199f
lymphoma  205, 206f
mast cell neoplasia  207, 

207f–208f
mesothelial hyperplasia  200–201, 

201f–202f
mesothelioma  202–203, 203f
modified transudate  193
neoplastic  202–207, 203f–208f
pericardial  195, 196, 200, 206f, 

207, 338
protein concentration in  193
transudate

low protein  193, 194f
high protein  193

triglyceride concentration in  199
uroabdomen  193, 199–200, 200f

Bone 
chondrosarcoma  212–213, 214f
fibrosarcoma  215, 216f
hemangiosarcoma  214, 215f
histiocytic sarcoma  216, 217f

metastatic neoplasia   
216–217, 218f

multilobular osteochondrosarcoma 
(MLO)  214, 215f

multiple myeloma  216, 217f
osteoma  211, 212f
osteomyelitis  217–218, 218f
osteosarcoma  211–212, 212f–213f

Bone marrow  170–187
acute leukemia  176–179, 

176f–179f
aplasia  185
chronic lymphocytic leukemia   

183, 184f
erythroid hyperplasia  180, 181f
granulocytic/erythroid ratio  

(G/E ratio)  176
granulocytic hyperplasia   

180, 180f
hemophagocytic histiocytic 

sarcoma  182, 182f
hemophagocytosis   

180–181, 181f
histiocytic sarcoma  182, 183f
hypoplasia  185, 187f
inflammation/infection   

182, 183f–184f
lymphoma  179, 179f
metastatic disease  185, 186f
multiple myeloma  185, 185f
normal  170, 176, 170f–175f

Bordetella bronchiseptica  70, 71f, 
322, 324f

Borrelia spp.  534f, 535 
Bowel see Intestines
Brain  379–386

astrocytoma  379, 382f
choroid plexus carcinoma   

385, 386f
choroid plexus papilloma   

384, 385f
encephalitis  386, 387f
ependymoma  386, 387f
histiocytic sarcoma  383, 385f
lymphoma  380–381, 384f
meningioma  379, 380f–381f
neuroblastoma  382, 384f
oligodendroglioma  379, 383f

primitive neuroectodermal tumors 
(PNET)  381–382, 384f

psammoma body, meningioma   
379, 381f

Branchial cyst  169, 169f
Bronchoalveolar lavage (BAL)   

320–327
allergic disease  324
bacteria  320, 322, 322f–324f
Curschmann’s spirals   

320–321, 323f
eosinophilic 

inflammation  323–324, 325f
foreign material  326, 327f
goblet cells  320, 322f 
hemorrhage  326, 327f
hyperplastic epithelium  320, 322f
hypersensitivity  324
infectious agents  322–323, 

323f–324f
lymphocytic 

inflammation  326, 326f
macrophages  325, 325f
mononuclear inflammation   

325, 325f 
mucus  320–321, 322f–323f
neoplasia  327, 328f
neutrophilic 

inflammation  321, 323f
normal epithelium  320, 321f
oropharyngeal contamination   

320, 322f
Brucella canis  349
Brush

sampling procedure  7
Buffy coat  430, 431f

infectious agents  64, 504, 508
mast cells  492

c
C cell carcinoma, thyroid   

334–335, 334f
Calcareous corpuscles  65, 66f
Calcinosis circumscripta   

129, 129f–130f
Calcinosis cutis  129, 130f
Calcium oxalate crystals see Urine 

crystals
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Campylobacter spp.  73, 74f, 267
Candida spp.  50, 51f, 297f, 406, 415
Canine

cutaneous mast cell neoplasia   
85–87, 85f–88f

histiocytoma  90–91, 91f–92f
lymphoma  143–144, 144f–146f
sterile nodular panniculitis   

124–125, 125f
Cannibalism, cells in neoplasia   

31, 35f, 202, 203f
Capillaria plica  298, 298f
Capillaries  15, 21f, 115, 116f, 121, 

122f, 239, 240f, 285, 338f, 347, 
349f, 379, 383f

Carcinoid
gall bladder  240
intestine  263, 264f
liver  239, 241f

Carcinoma see also Adenocarcinoma
adrenocortical  339, 340f
BAL/TTW  327, 328f
basal cell  104, 105f
bile duct  250–251, 251f
body cavity fluids  204, 204f–205f
choroid plexus  385, 386f, 

398, 399f
clear cell adnexal  112, 113f
hepatocellular  21f, 32f, 238–239, 

240f–241f
lung  317, 318f–319f
mammary  36f, 361–362, 

363f–365f
Merkel cell  93–94, 95f
metastatic

bone  216–217, 218f
bone marrow  185, 186f
cutaneous  108, 109f
liver  241, 242f 
lymph node  151, 151f
spleen  164, 164f
synovial fluid  222, 224f

parathyroid  335, 336f
perianal gland  35f, 111
pituitary  340, 341f
prostatic  12f, 30f, 355, 355f
pulmonary  317, 318f–319f
renal  285, 287f–288f

sebaceous  107, 108f
squamous cell  109, 110f, 315, 

315f, 317, 319f, 405, 407f
thymic  167, 168f
thyroid  332–333, 332f–334f
thyroid C cell carcinoma  334, 334f
transitional cell  36f, 289f, 293, 

293f, 296f, 355, 356f
Carcinoma in situ  262
Carcinomatosis  263
Carcinosarcoma, mammary 

gland  365
Carotid body tumor  336, 336f–338f
Casts, urinary see Urine casts
Cell count

body cavity fluids  193
cerebrospinal fluid  386
synovial fluid  219

Cells, categorization  15, 24, 29–30
Cellulitis see Panniculitis
Central nervous system  379–401
Cerebrospinal fluid (CSF)  386–400

blood contamination of  394
cell concentration  386
choroid plexus carcinoma   

398, 399f
choroid plexus cells, incidental   

389, 389f
eosinophilic inflammation   

391, 391f
ependymal cells  39, 399f
feline infectious peritonitis   

395, 396f
granulomatous meningoencephalitis  

395, 395f
hemorrhage  394, 394f
histiocytic sarcoma  397, 398f
infectious agents  391f, 

395–396, 396f
intervertebral disc 

material  387, 388f
lymphocytic 

inflammation  392, 392f
lymphoma  397, 397f
mast cell neoplasia  399, 400f
meningitis‐arteritis  390
mononuclear inflammation   

392, 393f

mononuclear reactivity  392, 393f
myelin‐like material  388, 389f
neoplasia  397–400
neutrophilic inflammation  390, 

390f–391f
normal  386, 388f
protein concentration  386
septic meningitis  391f, 

395–396, 396f
surface epithelial cells  389, 

389f–390f
xanthochromia  394

Ceruminous gland adenocarcinoma   
412, 413f–414f

Ceruminous gland 
adenoma  412, 413f

Cestodiasis see Body cavity fluids
Chagas’ disease see 

Trypanosoma cruzi
Chemodectoma  336–338

aortic body tumor  337
carotid body tumor  336f–338f

Chemoreceptor tumors see 
Chemodectoma

Chlamydia spp, 
conjunctival  409, 410f

Cholangiocarcinoma  250, 251f
Cholangiohepatitis  245, 250, 252
Cholangitis  246, 250
Cholecystitis  252, 252f
Cholestasis  246, 247f, 248
Cholesterol crystals  11, 11f, 101, 

224, 225f, 278, 279f, 290, 292
Cholesterol‐to‐triglyceride ratio see 

Body cavity fluids
Chondroid  212, 214f, 315, 367f
Chondrosarcoma

bone  212–213, 214f
mammary gland  362
nasal  315, 316f

Choroid plexus carcinoma
brain  385, 386f
cerebrospinal fluid  398, 399f

Choroid plexus cells  389, 389f
Choroid plexus papilloma  384, 385f
Chronic lymphocytic leukemia (CLL) 

bone marrow  183–184, 184f
liver  243
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peripheral blood  498–499, 499f
spleen  161, 161f

Chylous effusion  198–199, 198f
Ciliated epithelium

branchial cyst  169, 169f
respiratory  320, 321f

Clear cell adnexal carcinoma   
112, 113f 

Clitoral adenocarcinoma  374, 374f
Clostridium spp.  73, 73f
Coccidioides spp.  63, 63f–64f
Coccidiosis see Cystoisospora spp.
Codocytes  445f, 451, 453f
Colitis  267
Collagen

extracellular matrix  12, 13f, 
in feline gastrointestinal 

eosinophilic sclerosing 
fibroplasia  266

in keloidal fibromas  115, 115f
mast cell tumors  85, 85f, 86

Colloid, thyroid  331–332,  
331f–332f

Colon see Intestines
Conjunctiva  409–412

Chlamydia felis  409, 410f
inflammation  409, 410f–411f
lymphoma  411, 412f
mast cells  410, 411f
Mycoplasma felis  409, 411f
neoplasia  411–412

Copper pigment, in hepatocytes   
247–248, 248f–249f

Cornea  405–409
bacterial keratitis  405, 407f
chronic superficial keratitis   

408, 409f
eosinophilic keratitis  407, 408f
fungal keratitis  406, 408f
hyperplasia  405, 406f
inflammation  406f
normal epithelium  405, 406f 
pigmentary keratitis  409, 410f
squamous cell carcinoma   

405, 407f
Corticosteroid

hepatopathy  235
stress response  477

Cranial mediastinal mass
chemodectoma  336–337
lymphoma  168, 169f
thymoma  167, 167f–168f

Creatinine, in body fluids  200
Crenation  422, 423f, 446
Criteria of malignancy   

31–32, 34f–39f
Crown cells  115, 117f
Cryoglobulin  527, 529f
Cryptococcus spp.  45, 46f–47f, 218, 

322, 396f
Cryptosporidium spp.  64, 64f
Crystals

ammonium urate  300, 301f
background artifact  13, 16f
barium  326, 327f
bilirubin  303, 303f
calcium oxalate 

dihydrate  298, 299f
calcium oxalate monohydrate   

299, 300f
cholesterol  11, 11f, 101, 224, 

225f, 278, 279f, 290, 292
cystine  302, 302f
glove power  13, 15f
hematoidin  12f, 200, 201f, 202, 

203f, 255, 257f
hemoglobin  13, 17f, 445f, 

454–455, 456f–457
struvite  298, 299f
uric acid  301, 301f–302f
urinary  298–303

CSF see Cerebrospinal fluid (CSF)
Curschmann’s spirals  320–321, 323f
Cutaneous basilar epithelial 

neoplasia  102–103, 103f
granular  104f
pigmented  104f

Cutaneous lymphoma  93, 94f
Cutaneous metastatic carcinoma   

108, 109f
Cuterebra spp.  75, 76f
Cyniclomyces guttulatus   

53, 53f, 267
Cyst

background  11, 11f
Giardia lamblia  61, 62f

infundibular/epidermal   
101, 101f–103f

kidney  290, 292f
pancreas  278, 279f
Pneumocystis spp.  50, 51f–52f
prostate  356, 357f
synovial  224, 225f
thymic branchial  169, 169f

Cystadenoma, of bile duct  250, 251f
Cystine see Urine crystals
Cystitis see Urine, infection/

inflammation
Cystoisospora spp.  272, 272f
Cytauxzoon felis 

merozoites  60, 61f, 464, 466f
schizonts  60, 61f, 464, 466f, 508

Cytologic analysis of cells  11–43
Cytologic artifacts  13–15, 14f–20f
Cytology samples 

collection of  1–7, 2f–3f, 6f
fine‐needle aspiration  2, 3f 
needle collection  2–3, 2f–3f
selection of cases  1
slide preparation  3–4, 4f–5f
staining  7–8, 7f

Cytoplasmic fragments  12, 14f

d
Dacryocytes  452, 453f
Degenerative joint disease  219, 224
Degenerative left shift  481
Degenerative neutrophils  24, 28f
Demodex spp.  75, 77f, 415, 417f
Dermatophyte spp.  46, 48f
Diatoms  57, 57f
Diestrus, vaginal cytology  373, 373f
Diff‐Quik stain  7–8, 7f, 85, 88f, 90f, 

146f, 350, 425, 463f–464f, 
505f, 507, 507f

Dipylidium caninum  271, 271f
Dirofilaria spp. see Microfilariae 
Disseminated intravascular 

coagulation (DIC)  442, 447, 
448, 517

Distemper
conjunctiva  409
erythrocytes  464, 464f–465f
leukocytes  507, 507f
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Döhle bodies  24, 28f, 481–483, 
482f–483f

Dracunculus  67, 68f
Dry‐mount fecal cytology  267–268
Dysgerminoma  358, 358f
Dystrophic mineralization  129 

e
Ear mites see Otodectes cynotis
Ears  412–417

ceruminous gland adenocarcinoma  
412–413, 413f

ceruminous gland 
adenoma  412, 413f

otitis externa  413–415, 414f–417f
Eccentrocytes  448, 450f
Echinocytes  445f, 446, 447f
Ectoparasites  75–78
Effusions see Body cavity fluids
Ehrlichia spp.  72, 221, 504, 505f
Elliptocytes  451, 452f
Encephalitis  386, 387f
Endocrine tumors  331–341
Endospores

Clostridium spp.  73, 73f
Coccidioides spp.  49, 50f
Prototheca spp.  56, 57f
Rhinosporidium seeberi  58, 58f 

Enteritis  267, 268f
Eosinopenia  488
Eosinophilia  488
Eosinophilic effusion   

195–196, 196f
Eosinophilic granuloma  131, 131f
Eosinophilic inflammation

body cavity fluids  195–196, 196f
bronchoalveolar lavage   

323, 325f
cerebrospinal fluid  391, 391f
cornea  407, 408f
cutaneous lesions  130–131, 

130f–131f
feline gastrointestinal eosinophilic 

sclerosing 
fibroplasia  266, 266f

lymphadenitis  142, 143f
mast cell tumor  85, 85f 

Eosinophilic keratitis  407, 408f

Eosinophilic 
meningoencephalomyelitis   
391, 391f

Eosinophils
gray  488, 490f
peripheral blood  476f, 488, 489f
tissue  24, 25f

Ependymal cells  389, 389f
Ependymoma  386, 387f
Epidermal inclusion cyst see 

Infundibular/epidermal cyst
Epithelial cells

cerebrospinal fluid  389, 
389f–390f

identification of  29, 30f
Epithelioid macrophages  126
Epithelioma, sebaceous  107, 107f
Epitheliotropic lymphoma  93
Erythrocytes see also Red blood 

cells (RBCs)
body cavity fluids  200, 201f
cerebrospinal fluid  394, 394f
hemorrhage  11, 12f
peripheral blood see Red blood 

cells (RBCs)
synovial fluid  223, 224f

Erythrocytosis  435–436, 435f–436f
paraneoplastic  285, 289, 316
primary  436f, 461

Erythroid precursors
adrenal gland  339f 
bone marrow  170f–171f, 

180, 181f
peripheral blood  441, 441f–443f
spleen  155, 155f

Erythroleukemia
bone marrow  176–177, 178f
peripheral blood  461, 462f
spleen  160, 161f

Erythrophagocytosis
hemophagocytic 

syndrome  166, 166f
hemorrhage  11, 12f, 200, 202, 

326, 327f
histiocytic sarcoma  162, 

182, 182f
Escherichia coli  252, 285, 358, 

365, 373

Estrogen
bone marrow hypoplasia  185, 

478, 517
granulosa cell tumor  359
sertoli cell tumor  346
serum concentration  370, 373
in squamous metaplasia, 

prostate  356
Estrous cycle  366–373

cytologic staging of   
366, 370f–373f

Estrus, vaginal cytology  370, 372f
Ethylene glycol 

toxicity  299–300, 300f
Excitement response  477, 495, 518
Extracellular matrix

background  12, 13f
chondroid  212, 214f, 315, 

316f, 367f
collagen  12, 13f, 85, 85f, 86, 

115, 115f
colloid  331–332, 331f–332f
mesenchymal cells  29–30
osteoid  211, 212f–213f

Extramedullary 
hematopoiesis (EMH)

adrenal gland  339, 339f
spleen  155, 155f

Extramedullary plasmacytoma
cutaneous  95, 96f–98f
gastrointestinal  261, 261f
nasal  311, 313f

Exudate see Body cavity fluids
Eyes  405–412

conjunctiva  409–412
cornea  405–409

f
Fatty cast, urinary  305, 307f
Fatty liver see Hepatic lipidosis
Fecal cytology  267–272

bacteria  267, 267f
bacterial overgrowth  267, 269f
Campylobacter spp.  73, 74f, 267
Clostridium spp.  73, 73f, 267
Coccidia  272, 272f
Cryptosporidium spp.   

64, 64f, 267
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Cyniclomyces guttulatus  53, 
53f, 267

Cystoisospora spp.  272, 272f
Giardia spp.  61, 62f, 267
hookworm  269, 270f, 434f
inflammation  267, 268f
normal  267, 267f–268f
parasite ova  268–272
roundworm  268, 269f
tapeworm  271, 271f
trichomonads  62, 63f
whipworm  270–271, 270f

Feline
eosinophilic keratitis  407, 408f
gastrointestinal eosinophilic 

sclerosing fibroplasia   
266, 266f

hepatic lipidosis  235, 237f–238f
visceral mast cell neoplasia  89, 

163–164, 164f, 207, 486f
Feline herpesvirus, 

conjunctival  408–409
Feline immunodeficiency 

virus (FIV)
lymphoma  144
neutropenia  478
Toxoplasma gondii  59

Feline infectious peritonitis (FIP)
cerebrospinal fluid  395, 396f
exudate  196–197, 196f, 199

Feline leukemia virus (FeLV)
acute erythroid leukemia  461
acute lymphoid leukemia  179
bone marrow hypoplasia  185
chronic myeloid leukemia 

(CML)  503
Cryptosporidium spp.  64
erythroleukemia  461
Howell‐Jolly bodies  459
lymphoma  144
macrocytosis  444
mediastinal lymphoma  169
nasal lymphoma  314
neutropenia  478
pseudo‐Pelger‐Huët  481

Feline mast cell neoplasia
cutaneous  87–89, 89f–90f
visceral  163, 164f, 486f

FeLV see Feline leukemia 
virus (FeLV)

Fibrocartilagenous emboli 
(FCE)  390

Fibroma
cutaneous  13f, 33f, 113, 114f
keloidal  115, 115f

Fibroplasia
reactive  112, 113f
reactive, in mast cell 

tumors  85, 86f
Fibrosarcoma

bone  215, 216f
cutaneous  114–115, 114f
keloidal  115
mammary  362
metastatic  153f, 165f, 243f
nasal  315, 316f

Filaroides hirthi  65, 67f, 322
Fine‐needle aspiration  2–3, 2f–3f
FIP see Feline infectious 

peritonitis (FIP)
FIV see Feline immunodeficiency 

virus (FIV)
Flame cell

blood smear  531f
identification  24, 27f
multiple myeloma  216, 217f
plasmacytoma  96, 97f, 311, 313f
reactive lymphoid 

hyperplasia  139
Fluid‐to‐serum creatinine ratio  200
Fluid‐to‐serum potassium ratio  200
Fluids see Body cavity fluids; 

Cerebrospinal fluid (CSF); 
Synovial fluid

Follicular cyst see Infundibular/
epidermal cyst

Foreign body
cutaneous reaction  126
nasal  311
otitis externa  414–415
respiratory  325
septic peritonitis  195
sialocele and  256

Formalin artifact  8, 14, 20f
Fungal agents  45–56
Furunculosis  126

g
Gallbladder

carcinoid  240, 252, 252f
white bile and  198, 198f

Gamonts, Hepatozoon spp.  64, 65f, 
508, 509f

Gastrinoma  276f, 277
Gastritis see Intestines
Gastrointestinal stromal tumor 

(GIST)  265, 265f
Gastrointestinal tract see Intestines
Gel, artifact  13, 16f
Ghost cells  454, 455f
Giant cells

anaplastic sarcoma with giant 
cells  37f, 120, 121f

macrophages, multinucleated   
125f, 127f

osteoclasts  213f, 218f
osteosarcoma  211

Giant cell tumor of soft tissue see 
Anaplastic sarcoma with 
giant cells

Giardia spp.  61, 62f
Gliomas  379
Glomerular tuft  285, 286f
Glove powder crystals, artifact   

13, 15f
Glucose, in body cavity fluids  195
Goblet cells  320, 322f
Gram stain

Actinomyces spp.  69
Clostridium spp.  73
Helicobacter spp.  74
Mycobacterium spp.  69
Nocardia spp.  69
Simonsiella spp.  75

Granular casts, urinary  303, 304f
Granular lymphoma

blood  501, 501f
intestinal  259, 261f
pancreas, metastatic  277f

Granulocytic/Erythroid ratio (G/E 
ratio)  176

Granulocytic leukemia
acute  176, 502, 503f
bone marrow  176f–177f
chronic  477, 503, 504f
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lymph node  151
spleen  160, 160f

Granulocytic precursors
bone marrow  170, 172f–174f, 

180, 180f
spleen  155, 155f–156f

Granuloma
acral lick  126
eosinophilic  131, 131f

Granulomatous inflammation 
cutaneous  126, 127f
lymph node  143, 144f
osteomyelitis  218, 218f

Granulomatous meningoencephalitis 
(GME)  395, 395f

Granulosa cell tumor  18f, 359, 359f

h
Hair follicular tumors see 

Cutaneous basilar 
epithelial neoplasia

Hair shaft fragments  101, 102f
Heartworm  533–534, 533f
Heinz bodies  455f, 458–459, 

458f–459f
New methylene blue  426, 459f

Helicobacter spp.  73, 74f
Helminths  65–69
Hemangioma  116–117, 118f
Hemangiopericytoma  115
Hemangiosarcoma

bone  214, 215f
cutaneous  118, 118f–119f
hemorrhagic effusion with  200
kidney  290, 291f
mammary  362
neutrophilia and  477
poikilocytosis 

and  446–448, 451–452
spleen  157, 157f

Hemarthrosis  223, 224f
Hematoidin crystals  11, 12f, 200, 

201f, 203f, 257f
Hematopoiesis see Extramedullary 

hematopoiesis (EMH)
Hemoabdomen  158–159,  

200, 201f

Hemoglobin crystals
artifact  13, 17f, 427, 428f
peripheral blood  445f, 454–455, 

456f–457f
Hemophagocytic histiocytic sarcoma

bone marrow  182, 182f
spleen  162, 163f

Hemophagocytic syndrome   
166, 166f

Hemorrhage
background  11, 12f
body cavity fluids  200, 201f
bronchoalveolar lavage  326, 327f
cerebrospinal fluid  394, 394f
iatrogenic  200, 223, 394
regenerative anemia  435, 440f
synovial fluid  223, 224f

Hemorrhagic effusion  200, 201f
Hemosiderin

chronic hemorrhage  11, 12f, 
118f, 143f, 200, 201f, 
327f, 530f

liver  246–247, 248f
Hepatic disease see Liver
Hepatic lipidosis  235, 

237f–238f, 245f
poikilocytosis and  447–448, 451

Hepatitis see Liver, inflammation
Hepatocellular carcinoma 

high‐grade  32f, 164f, 239, 241f
well‐differentiated  21f, 

238–239, 240f
Hepatocytes see Liver
Hepatoid gland tumor see Perianal 

gland adenoma
Hepatoma  236–237, 239f
Hepatosplenic lymphoma  159, 160f
Hepatozoon spp.  64, 65f, 429, 431, 

508, 509f
Herpesvirus, conjunctival  409
Histiocytic sarcoma see also 

Hemophagocytic 
histiocytic sarcoma

body fluids  206f, 207
bone  216, 217f
bone marrow  182, 183f
brain  383, 385f
cerebrospinal fluid  397, 398f

criteria of malignancy  37f–39f, 42f
cutaneous  92, 92f–93f
lungs  318, 320f
neutrophilia and  477
periarticular  225, 226f
spleen  162, 163f
synovial fluid  222, 223f

Histiocytoma  32f, 90, 91f–92f
Histoplasma capsulatum 

feces  267
osteomyelitis  218
peripheral blood  508, 508f
tissue  45, 47f

Hodgkin’s‐like lymphoma  149, 150f
Hookworm  269, 270f, 434f
Howell‐Jolly bodies  459, 460f–461f
Hyaline cast, urine  303, 304f
Hygroma  128
Hypercalcemia

anal sac apocrine gland 
adenocarcinoma  112

clitoral adenocarcinoma  375
leiomyoma  227
lymphoma, large cell  144
lymphoma, lymphoblastic  148 
lymphoma, mediastinal  168–169
multiple myeloma  162, 185, 216
parathyroid adenocarcinoma  335
parathyroid adenoma  335
renal carcinoma  285
thymoma  167

Hyperchromasia, nuclear  32, 38f
Hyperplasia

biliary  250, 250f
corneal  405, 406f
erythroid, bone 

marrow  180, 181f
granulocytic, bone 

marrow  180, 180f
liver, nodular  235, 238f
lung  317, 317f
lymph node  139, 140f–141f
mesothelial  200, 201f–202f
pancreas, nodular  272, 273f
prostatic  350, 354f 
respiratory epithelial  312, 313f, 

320, 322f
spleen, nodular  154, 154f–155f

Granulocytic leukemia (cont’d)
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synovial  219
thyroid, adenomatous  331
transitional cell  292f, 

293–294, 295f
Hypersensitivity reaction

basophilia, blood  490
bronchoalveolar lavage  324
conjunctivitis  410
cutaneous  130, 131f
eosinophilia, blood  488
eosinophils in  24

Hyphae, fungal
Aspergillus spp.  53, 54f
Candida spp.  50, 51f
Conidiobolus spp.  324f
keratitis  406, 408f
osteomyelitis  218f
Penicillium spp.  53, 54f
Phaeohyphomycosis  54, 55f
Pythium insidiosum  56, 56f

Hypocellular, bone marrow   
185, 187f

i
Iatrogenic hemorrhage

cerebrospinal fluid  394
hemorrhagic effusion  200
synovial fluid  223

Idiopathic
calcinosis cutis  129
chylous effusion  199
eosinophilic airway disease  324
eosinophilic granuloma  132
eosinophilic meningoencephalitis   

391, 391f
hypereosinophilic syndrome  488
neutropenia  478
pericardial effusion, 

hemorrhagic  200
sialadenosis  255
sialocele  256
xanthoma  124

Immune mediated polyarthritis 
(IMPA)  125, 221, 222f

Immunoglobulins
flame cells  24, 27f
mott cells  24, 27f
ragocytes  221, 222f

Immunophenotype, lymphoma see 
Phenotype, lymphoma

In vitro artifacts
background crystal formation   

13, 16f
cell lysis  14, 19f
formalin  8, 14, 20f
hemoglobin crystal formation

cytology  13–14, 17f
blood  427, 428f

urine crystal formation  298
Infectious agents  45–78
Infiltrative lipoma see Lipoma
Inflammation

bile  252
body cavity fluids  193–196
bone  217, 218f
bone marrow  182–183, 183f–184f
brain  386, 387f
bronchoalveolar lavage  321–326, 

323f–326f
cerebrospinal fluid  390–393, 

390f–394f
characterization, cells  24, 25f–28f
conjunctiva  409–410, 410f–411f
cornea  405–409, 406f–409f
cutaneous disorders  124–132, 

125f–132f
ears  413–415, 414f–417f
feces  267, 268f
granulomatous  126, 127f
intestine  258, 259f
joint  219–222, 220f–222f
kidney  285, 287f
liver  244–246, 245f–246f
lung  320, 321f
lymph node  140–143, 142f–144f
mammary gland  365, 367f
nasal cavity  311, 312f
pancreas  277–278, 278f–279f
prostate  357, 357f
pyogranulomatous  126, 127f
salivary gland  257, 258f
testicle  348, 350f
urine  296, 297f
vagina  373, 374f

Inflammatory bowel disease (IBD)   
258, 496

Inflammatory cells, identification   
24, 25f–28f

Infundibular/epidermal cyst  101, 
101f–103f

Injection site reaction  126
Insulinoma  275, 276f
Intermediate cells, vaginal 

cytology  366, 369f
Interstitial cell tumor  347, 349f
Intervertebral disc material   

387, 388f
Intestines  258–267

adenocarcinoma  262, 263f
adenoma  262
carcinoid  263, 264f
feline gastrointestinal eosinophilic 

sclerosing fibroplasia   
266, 266f

gastrointestinal stromal tumor 
(GIST)  265, 265f

inflammation  258, 259f
leiomyosarcoma  265f, 266 
lymphoma, large cell  259–260, 

260f–261f
lymphoma, small cell  258, 

259f–260f
mast cell neoplasia  262, 262f
plasmacytoma  261, 261f
polyp  262, 263f

Intracellular bacteria  13, 72f, 127, 
128f, 144f, 194, 194f, 200f, 
220f–221f, 279f, 297f, 312f, 
323f, 357f, 367f, 373f–374f, 
391f, 407f, 411f, 505f–506f, 524f

Ischemia  305, 393, 487
Ischemic myelopathy see 

Fibrocartilagenous 
emboli (FCE)

Islet cell tumors  275
Isospora see Cystoisospora spp.

j
Joint fluid see Synovial fluid
Joints  219–226

degenerative disease  219, 224
hemarthrosis  223, 224f
immune mediated disease   

221, 222f
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infection  219–221, 220f–221f
inflammation  219–222,  

220f–223f
neoplasia

metastatic  222, 223f–224f
primary  225, 226f

synovial cyst  224, 225f
systemic lupus erythematosus   

221, 223f
Juvenile cellulitis  141, 142f

k
Karyolysis  24, 28f
Karyorrhexis  24, 28f, 531, 531f
Keloidal fibroma/fibrosarcoma   

115, 115f
Keratin debris

incidental  15, 23f
infundibular/epidermal cysts   

101, 102f
Keratinization  109, 110f, 319f, 355, 

356f, 405, 407f
Keratinocytes  132, 132f
Keratitis  405–409

bacterial  405, 407f
chronic superficial  408, 409f
eosinophilic  407, 408f
fungal  406, 408f
pigmentary  409, 410f

Keratocytes  448, 449f–450f
Keratohyaline granules, squamous 

papilloma  108, 109f
Kerion  47, 48f
Kidney  285–291

carcinoma  285, 287f–288f
cyst  290, 292f
inflammation  285, 287f
glomerulus  285, 286f
lymphoma  288, 290f
nephroblastoma  286, 289f–290f
normal  285, 286f
pyelonephritis  285, 287f
sarcoma  289, 291f
transitional cell carcinoma   

285, 289f
Kinetoplasts, in Leishmania spp.   

60, 60f

l
Large granular lymphoma (LGL)

intestines  259, 261f
pancreas  277f
peripheral blood  501, 501f

Large intestine see Intestines
Larynx

rhabdomyoma  227f
Lead toxicity  456–457, 457f
Left shift  478–481

degenerative  481
Leiomyoma  227, 229f, 265, 294, 373
Leiomyosarcoma  30f, 228, 230f, 

265, 265f, 266, 373
Leishmania spp.  60

amastigotes  60, 60f
bone marrow  184f
orchitis  349
peripheral blood  508

Leukemia
acute erythroid  160, 161f, 176, 

178f, 459, 461, 462f, 502
acute granulocytic/

monocytic  160f, 176, 
176f–177f, 481, 492, 502f

acute lymphoid  178, 179f, 
500–502, 500f

acute megakaryoblastic  177, 
178f, 502, 523, 523f–524f, 529

acute myeloid  176–179, 
461–462, 500–503

chronic lymphocytic  161, 
161f, 183, 184f, 243, 
498–499, 499f

lymph node infiltration  150, 151f
spleen  160, 160f–161f

Leukemoid response  477
Leukergy  475
Leukocyte adhesion deficiency 

(LAD)  477–478, 532
Leukocytes see also White blood 

cells (WBC)
peripheral blood  475–509
tissue  24, 25f–28f

Leukogram
excitement  477, 495, 518
inflammatory  477–481
stress  477, 492

Leydig cells  345, 346f
Leydig cell tumor  347, 349f
Lipid, background  15, 22f
Lipid droplets, fatty cast  305, 307f
Lipidosis

hepatic  235, 237f–238f, 245f
poikilocytosis and  448, 451

Lipofuscin  235, 246, 247f, 487, 487f
Lipoma

infiltrative  122
myelolipoma  156, 156f
subcutaneous  121, 121f–122f

Liposarcoma  115, 122, 122f–123f
Liver  235–250

amyloid  249, 249f
bile pigment  246, 247f
carcinoid  239, 241f
carcinoma  238

high‐grade  239, 241f
well‐differentiated  238, 240f

cholangiohepatitis  245, 250, 252
cholestasis  246, 247f
copper pigment  247, 248f–249f
cytoplasmic changes   

235, 237f–238f
hemosiderin pigment  246, 248f
hepatic lipidosis  235, 237f–238f
hepatoma  236, 239f
inflammation  244–246, 

245f–246f
lipofuscin pigment  246, 247f
lymphoma

large cell  242, 243f–244f
small cell  243, 244f

metastatic disease  241, 242f–243f
nodular hyperplasia  235, 238f
normal  235, 236f
nuclear inclusion  235, 236f
steroid hepatopathy  235
vacuolar hepatopathy  235, 

237f–238f
Lubricant gel, artifact  13, 16f
Lung  317–320

bronchoalveolar lavage of   
320–328

carcinoma  317, 318f–319f
histiocytic sarcoma  318, 320f
hyperplasia  317, 317f

Joints (cont’d)

0005772185.INDD   546 01-09-2024   17:24:31



Index 547

infection  320, 321f
inflammation  320, 321f
parasites  65–66, 67f
squamous cell carcinoma  317, 319f

Lungworm
Aelurostrongylus abstrusus   

65, 67f
Filaroides hirthi  65, 67f
Oslerus osleri  65

Lupus erythematosus (LE) cells, 
synovial fluid  221, 223f

Luteinizing hormone (LH)  370, 373
Lymph node  139–153

eosinophilic lymphadenitis   
142, 143f

hyperplasia  139, 140f–141f
infectious organisms  142f, 

143, 144f
leukemia infiltration  150, 151f
lymphoma 

Hodgkin’s‐like  149, 150f
large cell  143, 144f–146f
lymphoblastic  148, 148f
mott cell differentiation   

149, 149f
small cell  145–147, 146f–147f

metastatic disease  151, 151f–153f 
neutrophilic lymphadenitis   

140, 142f
normal  139, 139f–140f
reactive hyperplasia   

139, 140f–141f
salmon poisoning disease   

143, 144f
Lymphadenitis

eosinophilic  142, 143f
neutrophilic  140, 142f
septic  142f

Lymphocytes
granular  259, 261f, 277f, 497f, 

498–499, 499f, 501, 501f
in bone marrow  176
in bronchoalveolar lavage  326f
in cerebrospinal fluid  388f, 392, 

392f, 394f
in histiocytoma  92f
identification of  24, 26f
lymph nodes  139

peripheral blood  495–498, 
496f–498f

reactive  495, 497f
in seminoma  348f
in synovial fluid  219

Lymphocytic inflammation
bronchoalveolar lavage  326, 326f
cerebrospinal fluid  388f, 392, 

392f, 394f
intestines  258
liver  244, 245f
nasal cavity  311, 312f

Lymphoglandular bodies see 
Cytoplasmic fragments

Lymphoid leukemia see Leukemia
Lymphoma

B‐cell  144, 147, 149, 159, 179, 412
bladder  294, 294f
body cavity fluids  205, 206f
bone marrow  179, 179f
brain  380, 384f
cerebrospinal fluid  397, 397f
conjunctiva  411, 412f
cutaneous  93, 94f–95f
cytoplasmic fragments and  14f
epitheliotropic  93
hepatosplenic  159, 160f
Hodgkin’s‐like  149, 150f
intestinal  258–259, 259f–261f
large cell  143, 144f–146f
large granular  259, 261f, 277f, 

501, 501f
leukemic phase  501, 501f
liver  242–243, 243f–244f
lymphoblastic  148, 148f
marginal zone  159, 159f
mediastinal  148, 168, 169f
mott cell differentiation  149, 149f
nasal  314, 314f
nodal  143–149
pancreas  277, 277f
peripheral blood  501, 501f
renal  288, 290f
small cell  145–147, 146f–147f
spleen  158–159, 158f–160f, 161
T‐cell  24, 93, 142, 144–148, 159, 

168–169, 259, 412, 488, 502
thymic  168, 169f

Lymphoplasmacytic inflammation
brain  386, 387f
intestines  258, 259f
liver  244, 245f
nasal cavity  311, 312f

Lysis, of cells  14, 18f–19f
Lysosomal storage disease  484, 

484f–485f

m
Macrophages

alveolar  325, 325f
body cavity fluids  193
cerebrospinal fluid  386, 388f
epithelioid  126
granulomatous inflammation   

126, 127f
hemorrhage  201f
identification of  24, 26f
multinucleated  126, 127f
peripheral blood  529, 530f
synovial fluid  219, 219f, 

224f, 225f
xanthoma  124, 124f

Magnesium ammonium phosphate 
crystals see Urine crystals, 
struvite

Malassezia spp.
identification  51, 52f
otitis externa  415, 416f

Malignancy, criteria of   
30–33, 34f–39f

Malignant fibrous histiocytoma see 
Anaplastic sarcoma with 
giant cells.

Malignant mammary tumors  36f, 
361–362, 363f–365f

Malignant melanoma  33f, 99, 
100f–101f, 153f

Mammary gland  361–366
adenocarcinoma  361, 365f
adenoma  361, 362f
benign tumors  361, 362f–363f
carcinoma  36f, 361–362, 

363f–365f
carcinosarcoma  365
complex tumor  364, 366f
hyperplasia  361
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inflammation  365, 367f
mastitis  365, 367f
metastatic  218f, 242f
mixed tumor  364, 367f
sarcoma  362, 366f

Marginal zone lymphoma  159, 159f
Mast cell neoplasia

body fluid  207, 207f–208f
bone marrow  185, 187f
canine  31f, 85, 85f–88f
cerebrospinal fluid  399, 400f
collagen in  85, 85f
cutaneous  85–90, 85f–90f
Diff‐Quik  8, 88f
eosinophilic inflammation in   

85, 86f, 88f
feline  87–88, 89f–90f 
fibroplasia in  85, 86f
grading  85
high‐grade  85, 86f–88f
intestine  262, 262f
low‐grade  85, 85f–86f
metastatic  152, 152f, 164, 165f, 

187f, 242f
spleen  163–164, 164f–165f
subcutaneous  85
visceral  163, 164f

Mast cell granules
in leukocytes  486, 486f

Mast cells
allergic disease  130, 131f
in bone marrow  185
buffy coat and  431
conjunctivitis  410, 411f
in eosinophilic keratitis  407
in feline gastrointestinal 

eosinophilic sclerosing 
fibroplasia  266–267

in hemangioma  117, 118f
lymph nodes  152
paraneoplastic  117, 118f, 

167, 168f
peripheral blood  491, 491f
staining  8, 88f
in thymoma  167, 168f

Mastitis  365, 367f
Mastocytemia  491, 491f

Matrix see Extracellular matrix
May Hegglin anomaly   

487–488, 488f
Mediastinal lesions

branchial cyst  169, 169f
chemodectoma  336
lymphoma  148, 168, 169f
thymic carcinoma  167, 168f
thymoma  167, 167f–168f

Medulloblastoma  382
Megakaryoblastic leukemia  177, 

178f, 502, 523, 523f–524f, 529
Megakaryocytes

bone marrow  170, 176, 174f–175f
extramedullary hematopoiesis   

156f
identification of  174f–175f
myelolipoma  156f
peripheral blood  528, 529f

Melamed‐Wolinska bodies  293, 
293f, 355, 356f

Melanocytoma  99, 100f
Melanoma

amelanotic  101f
benign  99, 100f
malignant  33f, 99, 100f–101f
metastatic  153f
poorly melanotic  101f

Meningeal cells  389, 390f
Meningioma  379, 380f–381f
Meningitis

eosinophilic  391, 391f
mononuclear  392
septic  390, 391f, 395, 396f
steroid responsive meningitis‐

arteritis  390, 390f, 392–393
Meningoencephalitis

granulomatous 
meningoencephalitis   
392, 395, 395f

necrotizing meningoencephalitis   
392, 395

of unknown etiology  392, 393
Merkel cell carcinoma  93, 95f
Merozoites, Babesia spp.   

466, 467f–468f
Merozoites, Cytauxzoon felis   

60, 61f, 464, 466f

Mesenchymal tissue cells
identification of  29, 30f–31f
origin of  29

Mesocestoides  65, 66f
Mesomycetozoea  58
Mesothelioma  34f–35f, 202, 

203f–204f
Mesothelium

body cavity fluids  200, 201f–202f
hyperplasia  200, 201f–202f
identification of  15, 200–201
neoplasia see Mesothelioma
normal  15, 24f
reactive  200, 201f–202f

Metamyelocytes 
bone marrow  173f, 180, 180f
peripheral blood  479, 479f, 495f

Metaphase  33, 40f–41f, 43f
Metaplasia, squamous, prostate   

355, 356f
Metarubricytes 

bone marrow  171f
peripheral blood  441, 441f–442f, 

445f, 456f, 462f
Metastatic disease

bone  216, 218f
bone marrow  179f, 185, 

186f–187f
cutaneous  108, 109f
joints  222, 223f–224f
kidney  285
liver  241, 242f–243f
lungs  317
lymph nodes  151–152, 151f–153f
pancreas  277f
spleen  164, 164f–165f

Metritis  373
Microfilariae  533, 533f
Microsporum spp.  47
Mineralization

calcinosis circumscripta  129, 129f
dystrophic  129
identification of  12–13, 14f
infundibular/epidermal cysts   

101, 102f
prostatic carcinoma  355
prostatic cyst  356, 357f
psammoma body  379, 381f

Mammary gland (cont’d)
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Mites
Demodex spp.  75, 77f, 415, 417f
Otodectes cynotis  78, 78f, 

415, 416f
Sarcoptes scabiei  77, 77f

Mitotic figures 
atypical/bizarre  34–35, 42f–43f
in blood  532, 533f
criteria of malignancy   

32–33, 40f–43f
normal  33, 40f–42f

Modified transudate see Body 
cavity fluids

Monocytes  492, 492f–495f
Monocytic leukemia  150, 151f, 176, 

177f, 492, 502, 502f
Mononuclear inflammation

bronchoalveolar lavage  325, 
325f–326f

cerebrospinal fluid  392, 393f
synovial fluid  219, 220f

Mononulcear reactivity
cerebrospinal fluid  392, 393f
synovial fluid  219, 220f

Mott cell
identification of  24, 27f
lymph nodes  139, 
lymphoma, differentiation in   

149, 149f
rhinitis  312f
Russell bodies  149f, 313f, 495, 498f

Mucin
biliary cystadenoma  250, 251f
bronchoalveolar lavage  321, 323f
cholecystitis  252, 252f
myxoma  119f
myxosarcoma  120f 
nasal cavity  312f
respiratory epithelium  321f–322f
salivary gland  255, 
sialocele  255, 257f
synovial cyst  224, 225f
synovial fluid  219, 219f
white bile  198f

Mucocele, salivary  255, 257f
Mucus  320–321, 323f
Multilobular osteochondrosarcoma 

(MLO)  214, 215f

Multinucleation
criterion of malignancy  32, 37f
crown cells  115, 117f
giant cells  121f
macrophages  126, 127f
osteoclasts  213f

Multiple myeloma
bone  216, 217f
bone marrow  185, 185f
spleen  162, 162f

Muscle
skeletal muscle, normal  15, 23f
tumors of  226–229, 227f–230f

Mycobacterium spp. 
airway  322, 325
mastitis  365
peripheral blood  505, 506f
pyelonephritis  285
pyogranulomatous 

inflammation  69f–70f, 126
tissues  69, 69f–70f

Mycoplasma spp. 
airway  324
conjunctiva  409, 411f
peripheral blood  462, 462f–463f

Myelin, in cerebrospinal 
fluid  388, 389f

Myeloblasts  172f, 180, 180f, 
480, 481f

Myelocytes  173f, 480, 480f
Myelofibrosis  185
Myeloid leukemia see Leukemia
Myeloid/erythroid (M/E) ratio see 

Granulocytic/Erythroid 
(G/E) ratio

Myelolipoma  156, 156f
Myelomonocytic leukemia

bone marrow  176, 177f
lymph node infiltration  150, 151f
peripheral blood  502

Myiasis  75, 76f
Myxoma  119, 119f
Myxosarcoma  120, 120f

n
Nasal cavity  311–317

adenocarcinoma  312, 314f
chondrosarcoma  315, 316f

epithelial hyperplasia  312, 313f
extramedullary plasmacytoma   

311, 313f
fibrosarcoma  315, 316f
infection  311, 312f
inflammation  311, 312f
lymphoma  314, 314f
squamous cell carcinoma   

315, 315f
N/C ratios  31, 36f
Necrosis  11, 12f
Necrotizing cholecystitis  197
Necrotizing meningoencephalitis 

(NME)  392, 395
Nematodes  65–67
Neoplasia see also specific 

tumor types
benign  30, 34f
criteria of malignancy  30–32
malignant  30, 35f–39f
mitoses in  33–34, 40f–43f

Neorickettsia helminthoeca  72, 72f, 
143, 144f

Neospora caninum  58, 59f
Nephroblastoma

renal  286, 289f–290f
spinal  400, 401f

Nerve sheath tumor  400, 401f
Neuroblastoma  382, 384f
Neuroendocrine tumor

chemodectomas  336, 336f–338f
hepatic carcinoid  239, 241f
gastrinoma  276f, 277
insulinoma  275, 276f
intestinal carcinoid  263, 264f
pancreas  275–277, 276f
parathyroid tumors  335–336, 

335f–336f
thyroid tumors  331–334, 

331f–334f
Neutropenia  478
Neutrophilia  477
Neutrophilic inflammation

abscess  127, 128f
body cavity fluids  194f, 195, 195f
bronchoalveolar lavage  321, 323f
cerebrospinal fluid  390, 390f–391f
conjunctiva  409, 410f–411f
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cornea  405, 406f–407f
feces  267, 268f 
kidney  285, 287f
liver  245, 246f
lymphadenitis  140, 142f
pancreas  277–278, 278f–279f
salivary gland  257, 258f
semen  354f
synovial fluid  219–221,  

220f–223f
urine  296, 297f

Neutrophils
bands  478, 173f, 478, 479f, 483f
degenerative  24, 28f
Döhle bodies  24, 28f, 481–483, 

482f–483f
hypersegmented  478, 478f
identification of  24, 25f
inclusions  484–488
karyolysis  24, 28f
karyorrhexis  24, 28f, 531, 531f
left shift  478–481, 479f–481f
lysosomal storage disease  484, 

484f–485f
normal  24, 25f, 476, 476f
Pelger‐Huët anomaly   

481, 482f
peripheral blood  476–478, 476f
pyknosis/pyknotic  24, 29f
right shift  478
toxic changes  24, 28f, 481–483, 

482f–484f, 495f
New methylene blue (NMB)

Heinz bodies  459f
procedure  426
reticulocytes  438, 440f

Nocardia spp.  69
Nodular hyperplasia

liver  235, 238f
pancreas  272, 273f
spleen  154, 154f–155f

Nodular panniculitis, canine 
sterile  124–125, 125f

Nose see Nasal cavity
Nuclear fragmentation  32, 38f
Nuclear streaming  14, 18f

Nuclear to cytoplasmic ratios (N/C 
ratios)  31, 36f

Nucleated red blood cells (nRBC)
bone marrow  170f–171f
peripheral blood  441, 441f–443f

Nucleoli, criteria of 
malignancy  32, 39f

o
Oligodendroglioma  379, 383f
Oncocytoma  226
Oocysts

Cryptosporidium spp.  64, 64f
Cystoisospora spp.  272, 272f
Toxoplasma gondii  59

Oomycetes  56, 56f
Orchitis  348, 350f
Oropharyngeal contamination  75, 

320, 322f
Oslerus osleri  65
Osteoarthritis  219–220
Osteoblast  211, 212f, 218f
Osteoclast  213f, 218f
Osteoid  212f–213f
Osteoma  211, 212f
Osteomyelitis  217, 218f
Osteosarcoma  31f, 38f, 39f, 211, 

212f–213f, 362, 366f
Otitis externa

bacterial  413, 414f–415f
fungal  415, 416f
parasitic  415, 416f–417f

Otodectes cynotis  78, 78f,  
415, 416f

Ovalocytes  451, 452f
Ovary  358–361
adenocarcinoma  359, 360
adenoma  359, 360
dysgerminoma  358, 358f
granulosa cell tumor  18f, 

359, 359f
teratoma  360, 361f

p
Pancreas  272–279

abscess  278, 279f
adenocarcinoma

poorly‐differentiated   
274, 275f

well‐differentiated   
274, 274f

adenoma  272, 273f
beta islet cell tumor  275, 276f
cyst  278, 279f
gastrinoma  276f, 277
inflammation  277–278, 278f
insulinoma  275, 276f
lymphoma  277, 277f
metastatic neoplasia  277, 277f
nodular hyperplasia  272, 273f

Pancreatitis  277–278, 278f
exudate  195, 195f

Panniculitis  124, 125f, 126
Pannus  409, 409f
Papilloma

bladder  292
choroid plexus  384, 385f
squamous  108, 109f

Pappenheimer bodies  457, 458f
Parabasal cells, vaginal 

cytology  366–367, 368f, 
370–371, 370f, 373

Paragonimus kellicotti  68, 68f
Parasites

ectoparasites  75–78, 76f–78f, 
415, 416f

effusions  65, 66f
gastrointestinal  61–64, 62f–64f
ova  268–272, 269f–272f
respiratory  65–66, 67f

Parathyroid 
adenocarcinoma  335, 336f

Parathyroid adenoma  276, 277f
Pearsonema plica see Capillaria  

plica
Pelger‐Huët anomaly  481, 482f
Pemphigus foliaceus  132, 132f
Penicillium spp.  53, 54f
Penis  358
Pentatrichomonas hominis  62
Perianal gland adenocarcinoma   

111, 111f
Perianal gland adenoma   

110, 110f

Neutrophilic inflammation (cont’d)
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Pericardial effusion
hemorrhagic  200, 201f
idiopathic  200 
neoplastic  203–205, 206f
reactive mesothelial 

hyperplasia  200–201, 202f
septic  195

Perinuclear vacuolation  109, 110f, 
202f, 315, 318 

Peripheral nerve sheath tumor  115
Peritonitis

bile  197, 197f–198f
feline infectious peritonitis   

196–197, 196f, 199
parasitic  65, 66f
septic  194–195, 194f
sterile  195, 195f

Perivascular wall tumors   
115, 116f–117f

Phaeohyphomycosis  54, 55f
Phenotype, lymphoma

B‐cell  144, 147, 149, 159, 179, 412
T‐cell  24, 93, 142, 144–148, 159, 

168–169, 259, 412, 488, 502
Pheochromocytoma  340, 341f
Pigmentary keratitis  409, 410f
Pigments, hepatic  246–248, 

247f–249f
Pilomatricoma  103
Piroplasms, Cytauxzoon felis  60, 

61f, 464–465, 466f
Pituitary carcinoma  340, 341f
Plaque, eosinophilic  132
Plasma cells see also Plasmacytoma 

and Multiple myeloma
bone marrow  176, 182, 183f
brain  386, 387f
flame cells  24, 27f
identification of  24, 26f
intestines  258, 259f
liver  244, 245f
lymph node  139, 140f
mott cells  24, 27f
nasal cavity  311, 312f
peripheral blood  530,  

530f, 531f
spleen  154, 155f

Plasmacytoma
colon  261, 261f
cutaneous  95, 96f–98f
nasal  311, 313f

Platelets  515–525
activated  519, 521f
aggregates  515, 516f
Anaplasma platys  524, 524f
approach to evaluation  515
clumping  515, 516f
estimating concentration  515
giant platelets / macroplatelets   

518, 520f
hypogranular  520, 521f
macrothrombocytopenia   

518–519
neoplasia  522–524, 522f–524f
normal  518, 519f
pseudothrombocytopenia  515
thrombocytopenia   

516, 516f–517f
thrombocytosis  517, 518f
vacuolated  521, 522f

Pleural effusion see Body cavity fluids
Pneumocystis spp.  50, 51f–52f
Pneumonia  320–321, 323, 

323f–324f
Poikilocytes see Red blood cells 

(RBCs), poikilocytes
Pollen grains  14, 20f
Polyarthritis  221, 222f–223f
Polychromatophils  171f, 426, 

438–439, 440f, 445f
Polycythemia see Erythrocytosis
Polyp

bladder  292, 293f
gastrointestinal  262, 263f
nasal, Rhinosporidium seeberi  58

Polypoid cystitis  293
Potassium, in body cavity fluids  200
Primary erythrocytosis  436f, 461
Primary thrombocytosis  517, 

522–523, 522f–523f
Primitive neuroectodermal tumors 

(PNET)  381–382, 384f
Proestrus, vaginal cytology   

370, 371f

Progesterone, concentration
estrous cycle staging   

370, 373
granulosa cell tumor  359

Promegakaryocytes  175f
Promyelocytes 

bone marrow  172f, 180, 180f
peripheral blood  480–481, 480f

Prophase  33, 40f
Prorubricytes

bone marrow  170f, 180
peripheral blood  441, 442f

Prostate  350, 354–358
carcinoma  355, 355f
cyst  356, 357f
hyperplasia  350, 354, 354f
septic prostatitis  357, 357f
squamous metaplasia   

355–356, 356f
transitional/urothelial cell 

carcinoma  355, 356f
Protein concentration

body cavity fluids  193–194
cerebrospinal fluid  386

Prototheca spp.  56, 57f
Protozoa  58–65
Psammoma bodies, meningioma   

379, 381f
Pseudohyperkalemia  518
Pseudohyphae, Candida spp.   

50, 51f
Pseudothrombocytopenia  515
Pulmonary see Lung
Pulmonary carcinoma  317, 

318f–319f
cutaneous metastases   

108, 109f
Pyelonephritis  285, 287f
Pyknocytes  450, 451f
Pyknosis/pyknotic cells  24, 29f
Pyogranulomatous inflammation   

126, 127f
Pyometra  359, 373, 477, 478f
Pyothorax  194–195
Pythium insidiosum  56, 56f
Pyuria see Urine, infection/

inflammation
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r
Rabies, vaccine reaction  127f
Ragocytes  221, 222f
Ranula  256
Reactive fibrohistiocytic nodule   

124, 125f
Reactive fibroplasia  112, 113f
Reactive lymphoid hyperplasia   

139, 140f–141f
Rectal

adenoma  262
carcinoid, prognosis in  264
plasmacytoma  261, 261f
prolapse  262
scrape  267

Rectum see Intestines
Red blood cells (RBCs) see also 

Erythrocytes 
agglutination  436, 437f
anemia  433–435, 434f
anisocytosis  444, 444f
approach to evaluation  433
artifacts  426f, 454, 456f, 460, 461f
Babesia spp.  466, 467f–468f
basophilic stippling  456, 457f
Cytauxzoon felis  60, 61f, 

464–465, 466f
Distemper  464, 464f–465f, 507f
distribution  433–438
erythrocytosis  435–436, 

435f–436f
ghost cells  454, 455f
Heinz bodies  455f, 458, 

458f–459f
New methylene blue  426, 459f

hemoglobin crystals  445f, 454, 
456f–457f

Howell‐Jolly bodies  459, 
460f, 461f

hypochromatophils  443, 443f
inclusions  456–461, 457f–461f
infectious agents  462–467, 

462f–468f
monolayer  422–423, 429, 

429f, 433
morphology  438–455
Mycoplasma spp.  462, 462f–463f

neoplasia of  461–462, 462f
normal  438, 439f
nucleated  440f, 441–442, 

441f–443f
Pappenheimer bodies   

457, 458f
poikilocytes  444–455

acanthocytes  445f, 446, 447f
blister cells  445f, 448, 449f
codocytes  445f, 451, 453f
dacryocytes  452, 453f
eccentrocytes  448–449, 450f
echinocytes  445f, 446, 447f
elliptocytes  451, 452f
ghost cells  454, 455f
keratocytes  448, 449f–450f
ovalocytes  451, 452f
pyknocytes  450, 451f
schistocytes  445f, 447, 

448f–449f
spherocytes  444–446, 445f, 

455f–456f
spheroechinocytes  446, 446f
stomatocytes  453, 454f
target cells  445f, 451, 453f
torocytes  454, 455f

polychromatophils  171f, 426, 
438–439, 440f, 445f

reticulocytes  426, 435, 438, 440f
rouleaux  438, 438f
saline agglutination test  430, 

430f–431f
siderocytes  457, 458f
siderotic inclusions  457, 458f

Reed‐Sternberg cells  149, 150f
Renal  285–291

carcinoma  285, 287f–288f
cyst  290, 292f
inflammation  285, 287f
glomerulus  285, 286f
lymphoma  288, 290f
nephroblastoma  286, 289f–290f
normal  285, 286f
pyelonephritis  285, 287f
sarcoma  289, 291f
transitional cell carcinoma   

285, 289f

Reproductive system
female  358–375
male  345–358

Respiratory tract  311–328
Reticulocytes  426, 435, 438, 440f
Reticulum  426, 440f
Rhabdomyoma  226, 227f
Rhabdomyosarcoma  227, 228f–229f
Rhinitis  311, 312f
Rhinosporidium seeberi  58, 58f
Rickettsia spp.

identification  72, 72f
joints  220, 221f
lymph nodes  143, 144f
peripheral blood  72f, 504, 505f, 

524, 524f
Ringworm see Dermatophyte spp.
Romanowsky stains  7–8, 7f, 425
Round cell tumors, 

classification of  29
Roundworm  268, 269f
Rubriblasts

bone marrow  170f, 178f, 180
peripheral blood  441, 443f, 462f

Rubricytes 
bone marrow  170f–171f, 

180, 181f
peripheral blood  440f, 441, 

442f–443f, 462f
Russell bodies, mott cells  149f, 

313f, 495, 498f

s
Saline agglutination test  430, 

430f–431f, 436–438
Salivary gland  255–258

adenocarcinoma  255, 257f
adenoma  255, 256f
inflammation  257, 258f
mucocele  255, 257f
normal  255, 256f
sialocele  255, 257f

Salmon poisoning disease  72, 72f, 
143, 144f

Sample collection  1–7
brush  7
cytology  1–7
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fine‐needle aspiration  2–3, 2f–3f
impression smear  6
needle collection  2–3, 2f–3f
procedure  2–7
scrape  5–6
swab  5, 6f
techniques  2–7

Sample preparation
blood  421–425, 422f–424f
cytology  3–4, 4f–5f

Sample staining
blood  425
cytology  7–8, 7f

Sarcoma
anaplastic sarcoma with giant 

cells  37f, 120, 121f
chondrosarcoma  212–213, 214f, 

315, 316f, 362
fibrosarcoma  114–115, 114f, 115, 

153f, 165f, 215, 216f, 315, 
316f, 362

hemangiosarcoma  118, 
118f–119f, 157, 157f, 200, 214, 
215f, 290, 291f, 362, 477

hemophagocytic histiocytic 
sarcoma  162, 163f, 182, 182f

histiocytic sarcoma see 
Histiocytic sarcoma

keloidal fibrosarcoma  115
leiomyosarcoma  30f, 228, 230f, 

265, 265f, 266, 373
liposarcoma  115, 122, 122f–123f
metastatic

liver  241, 242f–244f
lymph node  151, 151f–153f
spleen  164, 164f–165f
synovial fluid  222, 223f–224f

myxosarcoma  120, 120f
osteosarcoma  31f, 38f, 39f, 211, 

212f–213f, 362, 366f
renal sarcoma  289, 291f
rhabdomyosarcoma  227, 

228f–229f
soft tissue sarcoma  43f, 115, 

116f–117f
synovial cell sarcoma  13f, 

225, 226f

Sarcoptes scabiei  77, 77f
Satellite nuclei  32, 37f
Schistocytes  445f, 447, 448f–449f
Schizont, Cytauxzoon felis  60, 61f, 

464, 466f, 508
Scrapes

corneal  406
deep skin  76
rectal  267
sampling procedure  5–6

Sebaceous adenoma  105–106, 107f
Sebaceous carcinoma  107, 108f
Sebaceous epithelioma  107, 107f
Semen analysis  350, 351f–354f
Seminoma  345, 348f
Septic

abscess  127, 128f, 218, 278, 279f, 
366, 477

arthritis  219, 220f
body cavity fluids  194, 194f, 200f
lymphadenitis  142f
mastitis  365, 367f
meningitis  390, 391f, 395, 396f
pancreatic abscess  278, 279f
prostatitis  357, 357f
rhinitis  311, 312f
urine  296, 297f
vaginitis  373, 374f

Seroma  128, 128f
Sertoli cell  345, 346f
Sertoli cell tumor  345, 348f
Sialadenitis  257, 258f
Sialadenosis  255
Sialocele  255, 257f
Siderocytes  457, 458f
Siderotic inclusions  457, 458f
Simonsiella‐like spp.

identification  75, 75f
oropharyngeal contamination   

320, 322f
Skeletal muscle, normal  15, 23f
Skin  85–133
Skin surface debris  15, 23f
Small cell lymphoma see Lymphoma
Small intestines see Intestines
Soft tissue sarcoma  43f, 115, 

116f–117f

Spermatozoa morphology  350, 
351f–354f

Spherocytes  444–446, 445f, 
455f–456f

Spheroechinocytes  446, 446f
Spherules, Coccidioides spp.  49, 49f
Spinal cord  400–401

ependymoma  401
meningioma  401
nephroblastoma  400, 401f
nerve sheath tumor  400, 401f

Spindle cells, identification of   
29, 30f

Spirochetes  534, 534f
Spleen  153–167

amyloid  165, 166f
chronic lymphocytic leukemia   

161, 161f
extramedullary hematopoiesis   

155, 155f
hemangiosarcoma  157, 157f
hemophagocytic histiocytic 

sarcoma  162, 163f
hemophagocytic syndrome   

166, 166f
histiocytic sarcoma  162, 163f
hyperplasia, nodular  154, 154f
leukemia  160, 160f–161f
lymphoma

hepatosplenic  159, 160f
large cell  158, 158f
marginal zone  159, 159f
small cell  161

mast cell neoplasia  163, 164f
metastatic disease  164,  

164f–165f
multiple myeloma  162, 162f
myelolipoma  156, 156f
nodular hyperplasia  154, 154f
normal  153, 154f

Sporothrix schenckii  45, 48f
Squamous cell carcinoma

cornea  405, 407f
cutaneous  109, 110f
lung  317, 319f
lymph node, metastatic  151f
nasal  315, 315f
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Squamous metaplasia, prostate   
355, 356f

Squamous papilloma  108, 109f
Stain

Acid fast  64, 64f, 69, 70f
Alkaline Phosphatase (ALP)  211
artifacts  425, 426f
Diff‐Quik  7–8, 7f, 425
Grocott methenamine silver (GMS)  

55, 55f
handling and storage  7–8
New methylene blue (NMB)  426
precipitation  8, 15f, 427, 427f, 

461, 461f, 527, 528f, 534f
procedure  7–8, 425
Prussian blue  457
Romanowsky‐type  7–8, 7f
Wright Giemsa  7, 425

Starch crystals, artifact  13, 15f
Steatitis  126, 126f
Sterile nodular panniculitis   

124, 125f, 126
Steroid hepatopathy  235
Steroid responsive meningitis‐

arteritis  390, 392–393
Stomach see Intestines
Stomatocytes  453, 454f
Strap cells  227
Stress leukogram  477
Struvite crystals see Urine crystals
Superficial cells, vaginal cytology   

366–367, 369f, 370, 371f, 373
Suppurative inflammation see 

Neutrophilic inflammation
Surface epithelial cells, in 

cerebrospinal fluid  389, 
389f–390f

Swab
sampling procedure  5, 6f

Sweat gland 
adenocarcinoma  105, 106f 

Sweat gland adenoma  105, 106f
Synovial cell sarcoma  13f, 225, 226f
Synovial cyst  224, 225f
Synovial fluid 

cell concentration  219
degenerative joint disease  219, 224

hemarthrosis  223, 224f
immune mediated polyarthritis 

(IMPA)  221, 222f
inflammation  219–222, 

220f–223f
metastatic neoplasia  222, 

223f–224f
mononuclear 

inflammation  219, 220f
mononuclear reactivity   

219, 220f
normal  219, 219f
ragocytes  221, 222f
rickettsial disease  220–221, 221f
septic  219–221, 220f–221f
systemic lupus 

erythematosus  221, 223f
Systemic lupus erythematosus 

(SLE)  221, 223f

t
Tachyzoites

Neospora caninum  58, 59f
Toxoplasma gondii  59, 59f, 321f

Tamm‐Horsfall proteins  303
Tapeworm  271, 271f
Telophase  33–34, 42f
Teratoma  360, 361f
Testes  345–349

inflammation  348, 350f
interstitial (Leydig) cell 

tumor  347, 349f
normal  345, 346f–347f
orchitis  348, 350f
seminoma  345, 348f
sertoli cell tumor  345, 348f

Thoracic fluid see Body cavity fluids
Thrombocytopenia  516, 516f–517f

pseudothrombocytopenia  515
Thrombocytosis  517, 518f
Thymic branchial cyst  169, 169f
Thymic carcinoma  167, 168f
Thymic lymphoma  168, 169f
Thymoma  167, 167f–168f
Thyroid adenoma  331, 331f
Thyroid C cell carcinoma   

334, 334f

Thyroid carcinoma  332–334, 
332f–334f

Thyroid medullary carcinoma see 
Thyroid C cell carcinoma

Tick‐borne relapsing fever 
(TBRF)  534f, 535

Tissue cells, types  24, 29
Torocytes  454, 456f
Total nucleated cell count

body cavity fluids  193
cerebrospinal fluid  386
synovial fluid  219

Total protein concentration
body cavity fluids  193
cerebrospinal fluid  386

Toxascaris leonina  268
Toxic neutrophils  24, 28f,  

481–483, 482f–484f,  
495f

Toxocara spp.  268, 269f
Toxoplasma gondii  59, 59f, 321f
Transitional cell carcinoma  36f

bladder  293, 293f
kidney  285, 289f
prostate  355, 356f
in urine  295, 296f

Transitional cell papilloma/polyp   
292, 293f

Transitional epithelium
hyperplasia  294–295, 295f
normal  294–295, 295f

Transmissible venereal tumor 
(TVT)  98, 98f–99f,  
152, 152f

Transtracheal wash see 
Bronchoalveolar lavage

Transudate see Body cavity fluids
Traumatic catheterization, 

urethra  296
Trichoblastoma  103, 103f
Trichoepithelioma  103, 104f
Trichomoniasis  62, 63f
Trichophyton spp.  47
Trichuris vulpis  270f, 271
Triglycerides, in chylous 

effusion  199
Tritrichomonas foetus  62, 63f
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Trophozoites
Giardia spp.  61, 62f
Pneumocystis spp.  50

Trypanosoma cruzi  535, 535f
Tumors see also specific tumor types

epithelial  29, 30f, 34f
mesenchymal  29, 30f–31f, 33f
round cell  29, 31f–32f

TVT see Transmissible 
venereal tumor

u
Ultrasound gel, artifact  13, 16f
Uncinaria spp.  269
Urine  294–307

Capillaria plica  298, 298f
hyperplastic cells  294, 295f
infection/inflammation   

296–297, 297f
neoplastic cells  295, 296f
normal cells  294, 295f

Urine casts  303–307
cellular  305, 306f
granular  303, 304f
hyaline  303, 304f
fatty  305, 307f
waxy  303, 305f

Urine crystals  298–303
ammonium urate  300, 301f
bilirubin  303, 303f
calcium oxalate dihydrate   

298, 299f
calcium oxalate 

monohydrate  299, 300f
cystine  302, 302f
struvite  298, 299f
uric acid  301, 301f–302f

Uric acid crystals, urine   
301, 301f–302f

Uroabdomen  199, 200f

v
Vaccination reaction  126, 127f
Vacuolar hepatopathy  235, 237f–238f
Vagina

inflammation  373, 374f
neoplasia  373–374, 374f

Vaginal cytology  366–373
anestrus  367, 370f
cell types  366, 368f–369f
diestrus  373, 373f
estrous cycle staging  366–373
estrus  370, 372f
proestrus  370, 371f

Vaginitis  373, 374f
Venereal tumor, transmissible see 

Transmissible venereal 
tumor (TVT)

Virus
canine distemper virus   

409, 464, 464f–465f, 507, 507f
feline herpesvirus  408–409
feline immunodeficiency virus 

(FIV)  59, 144, 478
feline infectious peritonitis 

(FIP)  196–197, 196f, 199, 
395, 396f

feline leukemia virus see Feline 
leukemia virus (FeLV)  179, 
185, 461, 503

papilloma virus  108
parvovirus  185, 478, 492

w
Wart see Squamous papilloma
Waxy casts, urinary  303, 305f
Whipworm  270, 270f
White bile peritonitis  197, 198f
White blood cells (WBCs) see also 

Leukocytes
approach to evaluation  475
bacteria  504, 506f
bands  478, 173f, 478,  

479f, 483f
basophils  476f, 489–490, 490f
degenerative left shift  481
Distemper  507, 507f
Döhle bodies  24, 28f, 481–483, 

482f–483f
eosinophils  488–489

eosinopenia  488
eosinophilia  488
gray  488, 490f
normal  476f, 488, 489f

infectious agents  504–509, 
505f–509f

left shift  478–481
leukemoid response  477
leukergy  475
lymphocytes  495–498

granular  498, 499f
lymphocytosis  495
lymphopenia  495
normal  495, 496f
reactive  495–496, 497f

mastocytemia  491–492, 491f
monocytes  492–495

monocytosis  492
normal  492, 492f–493f
reactive  493, 494f–495f

neoplasia  498–504
acute lymphoid leukemia 

(ALL)  500, 500f
acute myeloid leukemia 

(AML)  502, 502f–503f
chronic lymphocytic leukemia 

(CLL)  498, 499f
chronic myeloid leukemia 

(CML)  503, 504f
leukemic phase of 

lymphoma  501, 501f
neutrophils

granules in cats  485, 485f
immature  478–481,  

479f–481f
inclusions  484–488
lysosomal storage disease  484, 

484f–485f
May Hegglin 

anomaly  487–488, 488f
neutropenia  478
neutrophilia  477
normal  24, 25f, 476, 476f
toxic  24, 28f, 481–483, 

482f–484f, 495f
Pelger‐Huët anomaly   

481, 482f
Rickettsial spp.  504, 505f
sideroleukocytes  486, 487f
toxic changes  24, 28f, 481–483, 

482f–484f, 495f
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Windrowing
salivary gland  255
synovial fluid  220f, 222f, 225, 226f

x
Xanthochromia, of cerebrospinal 

fluid  394
Xanthoma  124, 124f

y
Yeast

candida  50, 51f
enteric  267, 268f
malassezia  51, 52f, 415, 416f

z
Zoonoses

Blastocystis  64
Bordetella bronchiseptica  71
Brucella canis  349
Campylobacter spp.  73

Cryptosporidium spp.  64
Dermatophytes spp.  47
giardia  61
hookworms  270
Leishmania spp.  60
Mycobacterium spp.  69
roundworms  268
Sporothrix schenckii  45
tapeworms  272
Toxoplasma gondii  59
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