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Locators in bold refer to figures and tables

ABC. see aneurysmal bone cyst
acinar cell carcinoma 110, 111,

259, 264
differential diagnosis 111,

259, 261, 264, 267
acini, salivary gland 111
ACT. see adreno-cortical tumors
acute chest syndrome 7–8
acute demyelinating disease 44
acute febrile neutrophilic der-

matosis. see Sweet
syndrome

acute leukemia, metastatic liver
tumors 257

acute lymphoblastic leukemia
318, 352, 353. see also
lymphoblastic
lymphoma

acute myeloid leukemia 9–10,
20, 365–366

acute sialadenitis. see
sialadenitis

adenocarcinoma 22–23, 110,
257

differential diagnosis 214, 264
mucinous 272–275
pancreatic 261, 262
papillary 100, 223. see also

papillary thyroid
carcinoma

adenoid carcinoma 300
adenoid cystic carcinoma

109–111, 110
differential diagnosis 106,

107, 110
adenoma. see hepatic adenoma;

metanephric adenoma;
monomorphic adenoma;
pituitary adenoma

adenomatoid tumor 316
adenosine deaminase 6
adenoviral pneumonia 3, 4
adipocytic/adipose tumors

179–180, 195–196
adrenal cortical carcinoma 194
adrenal cysts 291–318
adrenal myelolipoma 391
adrenal tumors 290–297
adreno-cortical tumors 294,

295, 297

AFH. see angiomatoid fibrous
histiocytoma

aggressive NK cell leukemia/
lymphoma 366–368, 370

airway eosinophilia 5–6
ALCL. see anaplastic large cell

lymphoma
ALK (anaplastic lymphoma

kinase) diffuse large B
cell lymphoma 365–366

ALL. see acute lymphoblastic
leukemia

ALPS. see autoimmune
lymphoproliferative
syndrome

alveolar rhabdomyosarcoma
174, 175, 177, 254–256,
257

alveolar soft part sarcoma
179–180, 194

amyloid material, medullary
thyroid carcinoma 127

anaplastic astrocytoma 60, 61
anaplastic ependymoma 68, 70
anaplastic large cell lymphoma

232, 364–366, 367
differential diagnosis 225,

303, 305, 362, 365–366,
372–373

anaplastic lymphoma kinase
diffuse large B cell
lymphoma 365–366

anaplastic meningioma 56,
75–76, 77

aneurysmal bone cyst 139–140,
141, 142

angioma, cavernous 143. see also
bone diseases

angiomatoid fibrous histiocy-
toma 179–180, 191–197,
192

angiosarcoma 164
ANKL. see aggressive NK cell

leukemia/lymphoma
arachnoid cyst 35–36
differential diagnosis 35–36,

37, 38
ARMS. see alveolar

rhabdosarcoma
arterio-venous malformation

41, 42

Askin tumor 210
Aspergillus infections 4, 47
aspiration (lipoid) pneumonia 7
ASPS (alveolar soft part

sarcoma) 179–180, 194
asthma 5–6
astroblastoma 73
astrocytoma 31, 60
differential diagnosis 44, 49,

50, 57
see also pilomyxoid

astrocytoma
ataxia-telangiectasia 347–348,

348
ATRT. see atypical teratoid

rhabdoid tumor
atypia of undetermined signifi-

cance/ follicular lesion of
undetermined signifi-
cance 130–132

atypical choroid plexus papil-
loma 73, 74

atypical meningioma 75–76
atypical teratoid/rhabdoid

tumor 51–53, 52
cerebrospinal fluid

cytopathology 31
differential diagnosis 52, 54,

56, 62, 64, 71, 74, 81
autoimmune diseases 333. see

also rheumatoid arthritis
autoimmune lymphoprolifera-

tive syndrome 346–347,
347

autonomic nervous
system tumors 294–297,
296. see also
pheochromocytomas

AVM. see arterio-venous
malformation

B lymphoblastic leukemia/lym-
phoma 10, 270–272, 273,
352–353, 354, 362, 364,
372–373. see also diffuse
large B cell lymphoma;
primary mediastinal
large B cell lymphoma

bacterial infections
central nervous system 46, 47
differential diagnosis 47

osteomyelitis 136–137
pulmonary 2–5
see also specific organisms

BAL (broncho-alveolar lavage)
1–2, 2, 4

Bartonella henselae, 337–340,
343

basal cell adenoma 106–107
basal cell carcinoma 93
baseloid carcinoma, thymic 223
Beckwith–Wiedemann syn-

drome 279
benign bone disease 135–139,

140–156
benign cysts. see cysts, benign
benign epithelial inclusions,

lymph nodes 385, 389
benign intraparotid lymph node

105
benign lymphoepithelial lesions

104–105
benign mixed tumor 106, 109,

110
benign thyroid nodule 117–121,

118, 119, 120
cyst lining cells 120
differential diagnosis 126,

130
flame cells 120
Hurthle cells 119
radiation atypia 120

benign tumors
cystic teratomas 297. see also

germ cell tumor
head, neck, and salivary gland

95, 95–99, 96, 97, 98, 99,
105–108

Bethesda System for Reporting
Thyroid Cytopathology
116, 116

biliary tract tumors 257, 260
blastic plasmacytoid dendritic

cell neoplasm 374
blastoma, body cavity fluid

cytopathology 20–22
blastomycosis, central nervous

system infection 47
blueberry muffin baby 374
BMT. see benign mixed tumor
body cavity fluids 16–23
bone cysts 139–140
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bone diseases, benign 135–139,
140–156

bone marrow embolism 7–8
bone tumor cytology 135, 156
malignant neoplasms

156–166
normal bone elements 135
see also specific conditions for

detailed breakdown
bone-metastasizing tumors 281,

283, 284
BPD (bronchopulmonary dys-

plasia) 6–7
BPDCN. see blastic plasmacy-

toid dendritic cell
neoplasm

branchial cleft cysts 89, 90
differential diagnosis 91, 92,

93, 96, 99, 104
Brenner tumors 307
bronchial epithelial cell hyper-

plasia 8, 9
broncho-alveolar lavage 1–2, 2, 4
bronchogenic cysts 211
bronchopulmonary dysplasia

6–7
brucellosis 340
bubble gum colloid 125, 125
bunch of grapes (salivary gland

acini) 111
Burkitt lymphoma 350,

353–356, 357
differential diagnosis

270–272, 273, 355–356,
358, 374

gastrointestinal tract 272, 273
lymph nodes 325

BWS (Beckwith–Wiedemann
syndrome) 279

calcifying juvenile aponeurotic
fibroma 182

Candida infections 4, 24, 26, 47
capillary telangiectasia/heman-

gioma 42, 43
carcinoid tumor, gastrointest-

inal tract 271
carcinoma
basal cell 93
colorectal 272–275, 274
differential diagnosis 275, 303,

305, 316, 372–373, 389
head, neck, and salivary gland

108–111
stomach 275
see also adenoid cystic; ade-

nocarcinoma; choroid
plexus; embryonal;
hepatocellular; muco-
epidermoid; nasophar-
yngeal; neuroendocrine;
nuclear protein of the
testis midline; small cell
and thymic carcinoma

Castleman disease 333, 336–337,
338

cat-scratch disease 329–332,
337–340, 343

cavernous malformations 40, 41
cavernous angioma 143. see also

bone diseases, benign
CC. see choriocarcinoma
CCSK. see clear cell sarcoma of

kidney
cell block sections, bone tumor

cytology 135
central nervous system

cytopathology
benign/developmental cysts

35–40
developmental malforma-

tions 49–51
infections 46–48
vascular malformations/

lesions 40–85
see also specific conditions

cerebrospinal fluid cytopathol-
ogy 27–32

arachnoid cyst 35–36
normal tissue 27–28

cervical thymic cyst 90
Charcot-Leyden crystals 5
chemotherapy-related changes
lymph nodes 391, 392
pulmonary 11

chickenpox (Varicella zoster
virus) 3

Chlamydia trachomatis,
337–340

chloroma. see myeloid sarcoma
chondroblastoma 144–146, 148,

149
chondromyxoid fibroma 146,

150
chondrosarcoma
bone 163–164, 164, 165
central nervous system

83–84
differential diagnosis 83
mesenchymal 164, 166, 167,

176–179
soft tissue tumor cytology 177

chordoid tumors 196
chordoma 70, 82, 83
choriocarcinoma 80, 303, 305
choroid plexus carcinoma 56,

73, 74, 75
choroid plexus cyst 36, 38
choroid plexus papilloma 73, 74,

75
choroid plexus tumors 32, 73, 81
chronic granulomatous disease

343–346, 346
chronic lymphocytic thyroiditis

121–122, 126, 131,
380–382

chronic recurring multifocal
osteomyelitis 136, 137

chronic sialadenitis. see
sialadenitis

chylous effusions, body cavity
fluid cytopathology 19

CIFS (congenital-infantile
fibrosarcoma) 206, 237

CJAF (calcifying juvenile apo-
neurotic fibroma) 182

calcifying epithelioma of
Malherbe. see
pilomatrixoma

CLC (Charcot-Leyden crystals)
5

clear cell carcinoma 223, 385
clear cell sarcoma
ovary 309
soft tissue 179–180, 193–194

clear cell sarcoma of kidney
(CCSK) 281, 283, 284

CMN (congenital mesoblastic
nephroma) 281–283,
282

CMV. see cytomegalovirus
Coccidioides immitis, 4
Coccidioidomycosis 47
colloid cysts 36, 37, 38
colorectal carcinoma 272–275,

274
common variable immunodefi-

ciency disease 343, 345
congenital hemangioma
central nervous system 43
differential diagnosis

244–245
liver 243–245, 244

congenital-infantile fibrosar-
coma 206, 237

congenital mesoblastic
nephroma 281–283, 282

cortical malformations/dyspla-
sia 49, 50, 51

Coxsackie virus 103
CPDN. see cystic partially dif-

ferentiated
nephroblastoma

craniopharyngioma
central nervous system 81–82
cerebrospinal fluid cyto-

pathology 32
differential diagnosis 39, 40, 82

cribriform neuroepithelial
tumor 52, 55–56

Crohn’s disease 346
CROM. see chronic recurring

multifocal osteomyelitis
Cryptococcus infection 29, 47
CS. see chondrosarcoma
CVID. see common variable

immunodeficiency
disease

cyclophosphamide 26
cystic craniopharyngioma 39
cystic fibrosis 10
lymphatic malformations 92,

93–94, 96, 104
cystic nephroma 287, 288
cystic partially differentiated

nephroblastoma
287–288

cystic teratomas
ovary 297
testis 311
see also germ cell tumors

cysts, benign/developmental
central nervous system 35–40
differential diagnosis 100

head, neck, and salivary gland
89–95

see also specific cyst types
cytogenetics
Epstein–Barr virus infectious

mononucleosis 350
lymphoblastic lymphoma 353
myeloid sarcoma 374
neuroblastoma 294
pheochromocytomas/para-

gangliomas 297
rhabdomyosarcoma 377

cytology, exfoliative 1
cytomegalovirus
differential diagnosis 103,

343, 376
pulmonary cytology 3, 3
urine cytopathology 25

cytospin preparations, bone
tumor cytology 135

demyelination, tumefactive
48, 62

dendritic cell tumors 372–373
dendritic neoplasms 190
Denys-Drash syndrome 279
dermatofibrosarcoma protuber-

ans 179–180, 184, 188,
189

dermatopathic lymphadenopa-
thy 325, 326–329, 330

dermoid cysts
central nervous system 39, 40
differential diagnosis 36, 37,

39, 40, 82, 90, 91, 92
head and neck 92

desmoid fibromatosis 179–180,
181, 182

desmoplastic infantile ganglio-
glioma/desmoplastic
infantile astrocytoma 63,
64

desmoplastic small round cell
tumor 281

body cavity fluid cytopathol-
ogy 20

differential diagnosis 176,
210, 292, 300, 380

kidney 290
lung and pleural 209, 210
ovary 297, 310
soft tissue 175–197

developmental ovarian cysts 299
developmental malformations,

CNS 49–51
developmental venous malfor-

mations 40, 41,
42–43, 43

DFSP. see dermatofibrosarcoma
protuberans

diffuse astrocytoma 60
diffuse large B cell lymphoma

270–272, 355–358, 359,
374, 384

diffuse type giant cell tumor
149–151

DIG/DIA. see desmoplastic
infantile ganglioglioma
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disorder of sex development 279
DLBCL. see diffuse large B cell

lymphoma
DNET/DNT. see dysembryo-

plastic neuroepithelial
tumor

drop metastases, cerebrospinal
fluid cytopathology 30

DSRCT. see desmoplastic small
round cell tumor

DTGCT (diffuse type giant cell
tumor lesions) 149–151

ductal adenocarcinoma 264
Duncan disease 349–350, 350
DVA. see developmental venous

malformations
dysembryoplastic neuroepithe-

lial tumor 63, 64–65, 66
dysgerminoma 303, 304

ectomesenchymoma, malignant
377

EIC. see epidermal inclusion
cysts

EMA (epithelial membrane
antigen) 35, 37

embryonal carcinoma 225, 232,
303, 305

embryonal rhabdomyosarcoma
differential diagnosis 96, 180,

191, 251
kidney 288
soft tissue 177

EMH. see extramedullary
hematopoiesis

encephalitis/encephalomyelitis
44–45

encephalomalacia 49
enchondroma 144, 147
endodermal cysts 35, 36, 37
endodermal sinus tumor 80
endometrial ovarian cysts 299
endometriosis 19, 389
eosinophilia, airway 5–6
eosinophilic effusions 19, 29
ependymal tumors 68, 69, 70
ependymomas 31
epidermal inclusion cysts 91,

311, 313
epidermoid cysts
central nervous system 39, 40
differential diagnosis 36, 37,

39, 40, 82, 91, 92, 93, 104
head, neck, and salivary gland

91–92
ovarian 299

epithelial cell hyperplasia, bron-
chial 8, 9

epithelial inclusions, lymph
nodes 385, 389

epithelial membrane antigen 35,
37

epithelial monophasic synovial
sarcoma 193

epithelial neoplasms 297,
299–300

epithelial tumors 214–224, 223

epithelioid cell tumors, soft tis-
sue cytology 179–180

epithelioid cells, soft tissue
cytology 192

epithelioid hemangioendothe-
lioma 164, 192–193

epithelioid leiomyoma 267–268,
269

epithelioid sarcoma
body cavity fluid cytopathol-

ogy 22
differential diagnosis 193,

194, 284–285
lung and plural 210, 212
soft tissue cytology 193

Epstein–Barr virus 337, 339, 340,
343, 350, 366–368, 376

ependymoma 68, 69, 70, 74
ERMS. see embryonal

rhabdomyosarcoma
ES. see epithelioid sarcoma;

Ewing sarcoma
Escherichia coli, bacterial

meningitis 46
European Respiratory Society 1
Evans syndrome 347
Ewing sarcoma
body cavity fluid cytopathol-

ogy 20–22
bone 156–158, 157, 158, 159
differential diagnosis 174,

175, 176, 194, 208–209,
281, 284–285, 292, 300,
318, 377, 379, 380

kidney 288
lung and pleural 210, 211
lymph node 380, 382
ovary 297, 310
soft tissue 174–175, 177, 178
see also primitive neuroecto-

dermal tumor
exfoliative pulmonary cytology

2
broncho-alveolar lavage 1–2, 4
neoplastic diseases 8–10
sputum 1
therapy-related changes 11
see also fluid cytopathology;

lung and pleural cytol-
ogy; and see specific
conditions

extramedullary hematopoiesis
body cavity fluid cytopathol-

ogy 19
differential diagnosis 391
lymph nodes 389–392, 391,

392
extramedullary myeloid tumor.

see myeloid sarcoma
extranodal NK/T cell lym-

phoma, nasal type
366–368, 370

extraskeletal cartilage bone-
forming tumors 196

extraskeletal mesenchymal
chondrosarcoma
176–179, 177

extraskeletal myxoid chondro-
sarcoma 176–179, 177

exudative effusions 16

fetus-in-fetu, 302
FFB (flexible fiberoptic

bronchoscope) 1
FH (fibrous histiocytoma) 184,

188
fibroblastic myofibroblastic. see

myofibroblastic tumors
fibrocartilaginous dysplasia

153–154, 154
fibrohistiocytic tumors

188–197. see also fibrous
histiocytoma

fibromas, ovary 309–310
fibromatosis
differential diagnosis 95, 96,

99, 182
head, neck, and salivary gland

95, 96
soft tissue cytology 181, 182

fibromyxoid sarcoma. see low-
grade fibromyxoid
sarcoma

fibrosarcoma
bone 158–160
differential diagnosis 96, 101,

180–181, 186–187, 188
soft tissue cytology 184–197
see also congenital-infantile

fibrosarcoma
fibrothecomas 297. see also sex

cord-stromal tumors
fibrous dysplasia 153–154, 154
fibrous hamartoma of infancy

182, 183
fibrous histiocytoma 184, 188
fine-needle aspiration cytology
bone cytology 135
kidney tumors 279
soft tissue cytology 173

flame cells 120
flexible fiberoptic

bronchoscope 1
fluid cytopathology 16, 17, 32
body cavity fluids 16–23
cerebrospinal fluid 27–32
urine 24–27

FNAC. see fine-needle aspira-
tion cytology

focal nodular hyperplasia 248,
249. see also hyperplastic
nodule

follicular ovarian cysts 299
follicular hyperplasia 364
follicular lesion of undeter-

mined significance
130–132

follicular lymphoma 326, 333,
364. see also Hodgkin
lymphoma; non-Hodkin
lymphoma; pediatric
follicular lymphoma

follicular neoplasm 128, 129,
130

fracture, bone 137–139

FS. see fibrosarcoma
fungal infections
central nervous system 47
differential diagnosis 47
osteomyelitis 136–137
pulmonary cytology 3–4
see also specific organisms

fungal lymphadenitis 337–340

gangliocytoa 65–68, 68
ganglioglioma 65, 67
differential diagnosis 50, 51,

59, 68
ganglioneuroblastoma 213
ganglioneuroma 213
gangliorhabdomyosarcoma 377
gastrointestinal stromal tumor

267, 268, 269
gastrointestinal tract tumor

267–275
GBM. see glioblastoma
GCTB. see giant cell tumor of

bone
genetic findings. see

cytogenetics
germ cell tumor 297
body cavity cytopathology

20, 22
central nervous system 78–81,

79, 80
cerebrospinal fluid cyto-

pathology 31
differential diagnosis 40, 47,

71, 74, 78, 81, 214,
223–224, 300, 302, 377

liver metastases 254–257
lung and pleural 213–214
ovary 300–302, 301
testis 312–313, 315
see also cystic teratomas

germinoma 80, 303, 304
GFAP. see glial fibrillary acidic

protein
giant cell fibroblastoma

179–180, 184
giant cell soft tissue tumors

188–197
giant cell tumor of bone

149–151, 152
gingival fibromatosis 182
GIST (gastrointestinal stromal

tumor) 267, 268, 269
glial fibrillary acidic protein

35–36, 37
glial neoplasms 45, 71
glioblastoma 47, 56, 60, 61,

62, 64
glioependymal cysts 36, 36, 37
differential diagnosis 35, 36,

37, 38
gliomas 49, 59, 60, 62
gliomatosis cerebri 61
gliosarcoma 47
gliosis 60
gold therapy 333, 391
gonadoblastoma 302, 303
gonads. see ovary; testis
Gorlin’s syndrome 30
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granular cell tumors, pulmonary
cytology 10

granulocytic sarcoma. see mye-
loid sarcoma

granulomas 203, 204, 385
granulomatous lymphadenitis

334–336, 340, 343
granulomatous sialadenitis

102, 103
granulosa cell tumor. see

juvenile granulosa cell
tumor

HA. see hepatic adenoma
Haemophilus influenza, bacterial

meningitis 46
hamartoma of infancy, fibrous

182, 183
Hashimoto’s thyroiditis 121, 122
HCC. see hepatocellular

carcinoma
head, neck, and salivary gland

cytology
benign conditions 89–99,

103–108
carcinomas 108–111
inflammatory and

infectious conditions
102–103

lymph nodes, non-neoplastic
cytology 325

lymphoma 111
malignant neoplasms 99–101

Helicobacter pylori, 275
hemangioblastoma 84–85
hemangioendothelioma 43
hemangioma
bone 140–141, 143
central nervous system

42, 43
differential diagnosis 85, 95,

104
head, neck, and salivary gland

94, 95
see also congenital

hemangioma
hemangiopericytoma 43
hematocele, testis 311
hematolymphoid malignancy

377
hematopoietic neoplasms 297
body cavity fluid cytopathol-

ogy 20
differential diagnosis 303, 380
pulmonary cytology 9–10
see also leukemia; lymphoma

hepatic adenoma 245, 247, 248,
249, 251

hepatic infantile hemangioma
242, 243

hepatoblastoma 249, 250
body cavity fluid cytopathol-

ogy 20–22
classification 249
differential diagnosis 249,

251, 254
hepatocellular carcinoma 194,

251, 252, 253, 294

Herpes simplex virus
encephalitis 46
pulmonary cytology 3
urine cytopathology 25–26, 26

HHV-6 (human herpesvirus, 6)
376

hibernoma 98
highly vascular meningioma 43
histiocytes, cerebrospinal fluid

cytopathology 29
histiocytic necrotizing lymph-

adenitis. see Kikuchi-
Fujimoto disease

histiocytic neoplasms, soft tissue
cytology 190

histiocytic sarcoma 370–373,
374–375

Histoplasma
central nervous system infec-

tion 47
respiratory infections 4

HIV lymphadenopathy 343
Hodgkin lymphoma 10, 101,

227, 228, 229,
363–364

body cavity fluid cytopathol-
ogy 20

classification 227
clinicopathologic features 232
differential diagnosis 228,

329, 358, 362, 364,
365–366

lymph node neoplasias
359–362

lymph nodes, non-neoplastic
cytology 325

Reed–Sternberg cells 230
see also nodular lymphocyte

predominant Hodgkin
lymphoma

human herpesvirus 376
human polyomavirus 26, 26
Hurthle cells 118–119, 119,

128–130, 129
hyaline fibromatosis, juvenile

182
hydroceles, testis 310, 311
hypercapnia 1
hyperplastic nodule 117–121,

118, 119. see also focal
nodular hyperplasia

hypoxia 1

idiopathic pulmonary hemosi-
derosis 8, 8

imprints, bone tumor cytology
135

IMT. see inflammatory myofi-
broblastic tumor

inclusion-bearing fibromatosis
182

indolent B cell lymphoma, pul-
monary cytology 10

infantile digital fibroma 182
infantile fibrosarcoma 179–180,

184
infantile hemangioma 43, 242,

243

infantile myofibroma/myofi-
bromatosis 182

infants, broncho-alveolar
lavage 1

infectious conditions
central nervous system 46–48
cerebrospinal fluid cyto-

pathology 27–29
fluid cytopathology 16–19,

17, 18
head, neck, and salivary gland

cytology 102–103
lung and pleural granulomas

204
lymph nodes 325, 346,

366–368
osteomyelitis 136–137
urine cytopathology 25–26
see also bacterial infections;

fungal infections; viral
infections

infectious lymphadenitides
329–332, 337–340

infectious mononucleosis
329–332, 362

inflammatory conditions
cerebrospinal fluid cyto-

pathology 27–29
fluid cytopathology 16–19,

17, 18
head, neck, and salivary gland

cytology 102–103
lung and pleural cytology 203,

204
testis 311–312
urine cytopathology 25–26

inflammatory myofibroblastic
tumor 10, 10, 179–180,
182–183, 204–237, 205,
365–366

interstitial cell tumors 313, 316
intracortical osteosarcoma

163
intramedullary osteosarcoma

162
intraparotid lymph node,

benign 105
IPH (idiopathic pulmonary

hemosiderosis) 8, 8
iron-containing macrophages 8

juvenile fibromatoses 182. see
also fibromatosis

juvenile granulosa cell tumor
297, 303, 305–307, 308,
309, 316. see also sex
cord-stromal tumors

juvenile hemangioma 43. see
also infantile
hemangioma

juvenile hyaline fibromatosis
182

juvenile myelomonocytic leuke-
mia 375–376, 376, 391

juvenile recurrent parotitis 105
juvenile xanthogranuloma

(JXG) 71, 85, 95, 190,
191

Kawasaki disease 329–332,
333–334, 335

kidney tumors 279–290, 310. see
also clear cell sarcoma of
kidney; renal cell
carcinoma

Kikuchi-Fujimoto disease
329–332, 332, 334, 340

Kimura lymphadenopathy 325
Kulchitzky cells 8

Langerhans cell histiocytosis
373

bone diseases, benign
155–156, 155, 156

differential diagnosis 95, 190,
329, 370

head, neck, and salivary gland
cytology 95

lymph node neoplasias 370
pulmonary cytology 8, 9

large cell lymphoma 23, 54,
223–224, 225, 228,
235–237, 385. see also
anaplastic large cell
lymphoma

LBL. see lymphoblastic
lymphoma

LCH. see Langerhans cell
histiocytosis

lead poisoning, urine cyto-
pathology 24, 25

leiomyoma 187, 267–268, 269,
270, 275

leiomyosarcoma 101, 179–180,
187–188, 290

Leishmania lymphadenitis 343
leukemia
body cavity fluid cytopathol-

ogy 20
cerebrospinal fluid cyto-

pathology 29, 29
testis 316–317
see also acute lymphoblastic

leukemia; juvenile mye-
lomonocytic leukemia

Leydig cell tumors 307–309,
313, 316, 377

Leydig cells 307–309
LGFMS. see low-grade fibro-

myxoid sarcoma
lipid-laden alveolar macro-

phages 7, 8
lipid storage disorders 25
lipoblastoma 196
adipose tumors 195–196
differential diagnosis 98, 196
head, neck, and salivary gland

cytology 97–111, 98
soft tissue cytology 179–180

lipoid pneumonia 7
lipoma 98
liposarcoma 196, 197
liver tumors 241
benign 242–248
malignant 249–254
metastatic 254–257
normal liver tissue 241, 245
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LLAMs. see lipid-laden alveolar
macrophages

low-grade fibromyxoid sarcoma
179–180, 184, 290

low-grade glioma 49
low-grade intramedullary

osteosarcoma 162
LM. see leiomyoma
LMS. see leiomyosarcoma
LPB. see lipoblastoma
LPS (liposarcoma) 196, 197
LRCHL. see lymphocyte rich

classical Hodgkin
lymphoma

lung and pleural cytology 203
benign tumors 203–205
inflammatory conditions 203
metastatic tumors 210
see also exfoliative pulmonary

cytology; mediastinum/
thymus tumors; and see
specific conditions

lung transplants, exfoliative
pulmonary cytology
10–11

lupus lymphadenitis/lymphade-
nopathy 329–332, 333,
334

Lyme disease 29
lymph nodes 324
benign intraparotid 105
differential diagnosis 325
non-specific reactive changes

324, 327–328
therapy-related changes 391,

392
see also specific conditions

lymphadenoma 108
lymphadenopathy, dermato-

pathic 325, 326–329, 330
lymphangioma, cystic. see cystic

hygroma/
lymphangioma

lymphoblastic lymphoma
270–272, 352–353,
355–356, 374. see also
acute lymphoblastic
leukemia

lymphocyte rich classical
Hodgkin lymphoma
326

lymphocytosis 8
lymphoepithelial cysts 103–104,

104, 105
lymphoepithelial lesions, benign

104–105
lymphoepithelial sialadenitis

104–105
lymphoepithelioma-like thymic

carcinoma 223
lymphogranuloma venereum

337–340
lymphoid hyperplasia 9
lymphoma
body cavity fluid cytopathol-

ogy 20
differential diagnosis 45, 46,

81, 111, 176, 203,

223–224, 292, 329–332,
337, 374, 391

head, neck, and salivary gland
cytology 111

lung and plural metastatic
tumors 210

ovary 310
testis 316–317

lymphomatous meningitis 29,
29

lymphoreticular neoplasia 166,
168, 169

macrocystic lymphatic malfor-
mation. see cystic
hygroma/
lymphangioma

Maffucci’s disease 84
malakoplakia 313
malignant ectomesenchymoma/

gangliorhabdomyosar-
coma 377

malignant effusions
body cavity fluid 20, 21, 22
cerebrospinal fluid 29–32

malignant melanoma. see
melanoma

malignant mesothelioma 316
malignant peripheral nerve

sheath tumor
differential diagnosis 101,

186–187, 189
head, neck, and salivary gland

cytology 101, 102
soft tissue cytology 179–180,

186, 187
malignant rhabdoid tumor
differential diagnosis 281,

284–285, 292
kidney 284, 285
soft tissue cytology 179–180

MEC. see mucoepidermoid
carcinoma

mediastinum/thymus tumors
237

clinicopathologic features
232

differential diagnosis 225,
232, 235

immunophenotype 234
malignant lymphoma 239

medullary thyroid carcinoma
126, 127, 128

amyloid material 127
differential diagnosis 128

medulloblastoma
central nervous system

53–56
cerebrospinal fluid cyto-

pathology 30, 30–31, 31
differential diagnosis 54

Melamed–Wolinska bodies 24,
24

melanoma
body cavity fluid cytopathol-

ogy 23, 23
cerebrospinal fluid cyto-

pathology 32, 32

differential diagnosis 193,
194, 223–224, 284–285,
297, 303, 305, 372–373,
385, 389

lymph node neoplasias 385,
387

metastatic 32, 32, 290
melanophages 385
meningioangiomatosis 50, 51
meningioma 59, 75, 76, 77
meningitis
bacterial 46
CSF cytopathology 28, 29,

46–47
Mollaret’s 27–29

mesenchymal chondrosarcoma
83, 164, 166, 167,
176–179, 177

mesenchymal hamartoma 245,
246, 257

mesothelial cells, fluid cyto-
pathology 16, 17

mesothelioma 372–373
metanephric adenoma 290, 291
metanephric stromal tumor 288,

289
metaphyseal fibrous defect

147–149, 151, 152
metastatic tumors
differential diagnosis 389
kidney 290
lung and pleural cytology 210,

212
malignant melanomas 32, 32
papillary thyroid carcinoma

99, 100
MH. see mesenchymal

hamartoma
Michaelis–Gutman bodies 313
MIFS. see myxo-inflammatory

fibroblastic sarcoma
mixed malignant germ cell

tumor 303–305
mixed tumor, benign. see benign

mixed tumor
MO (myositis ossificans)

180–181
Mollaret’s meningitis 27–29
monomorphic adenoma 106,

110
mononucleosis, infectious

329–332, 362
monophasic synovial sarcoma

193
MPNST. see malignant periph-

eral nerve sheath tumor
MRT. see malignant rhabdoid

tumors
MST (metanephric stromal

tumor) 288, 289
mucinous adenocarcinoma

272–275
mucinous cystadenoma, ovarian

300
mucocele (mucous retention

cysts) 104, 109
mucoepidermoid carcinoma

108, 109, 223

Mucor respiratory infections 4
mucocutaneous lymph node

syndrome. see Kawasaki
disease

mucus retention cysts. see
mucocele

multicystic encephalopathy 49
multiple sclerosis 45
mumps (paramyxovirus) 46, 103
muscle tumors 179–180,

187–188
Mycobacterium infections
differential diagnosis 340
exfoliative pulmonary cytol-

ogy 5, 5
infectious effusions 18
infectious lymphadenitides

329–332, 337–340
see also tuberculosis

mycosis fungoides 329
myeloid sarcoma 355–356,

373–374, 375, 391
myoepithelial sialadenitis

104–105
myoepithelioma 83
myofibroblastic sarcoma 97
myofibroblastic tumors 198,

180
myopericytic tumors 182
myositis ossificans 180–181
myxoid chondrosarcoma 70,

176–179, 177
myxoid liposarcoma 98,

179–180, 196, 197
myxo-inflammatory fibroblastic

sarcoma 179–180, 184,
185

myxoma 180
myxopapillary ependymoma 58,

68–70, 69

Naegleria fowleri infection 48
nasal mesenchymal chondro-

sarcoma 83
nasopharyngeal carcinoma 100,

101, 382–385, 386
National Wilms Tumor Study

Group 279
NB. see neuroblastoma
neck. see head, neck, and sali-

vary gland cytology
Neisseria meningitides, 46
neonates, broncho-alveolar

lavage 1
nephroma, cystic 287, 288
nerve sheath tumors
differential diagnosis 184
head, neck, and salivary gland

98–99
soft tissue cytology 179–180,

184–187, 186
see also malignant peripheral

nerve sheath tumor;
neurofibroma; periph-
eral nerve sheath
tumors; schwannoma

NET (neuroendocrine tumor)
269–270, 271
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neurenteric cysts 35, 36, 37
neurilemmoma 186–187
neuroblastoma
adrenal tumors 291–294, 293
body cavity fluid cytopathol-

ogy 20–22
cerebrospinal fluid cyto-

pathology 32
differential diagnosis 176,

281, 284–285, 292, 300,
318, 377, 379, 380

kidney tumors 288
lung and pleural cytology 210,

213, 214
lymph node neoplasias

377–379, 379
metastatic liver tumors

256–257, 259
ovary 297, 310

Neurocysticercosis infection 48
neuroectodermal tumor 54–56
neuroendocrine carcinoma 223
neuroendocrine neoplasms 8–9,

297
neuroendocrine tumor 269–270,

271. see also pancreatic
endocrine neoplasms

neurofibromas 98, 99, 184–185,
186

neurogenic tumors 213. see also
ganglioneuroblastoma;
ganglioneuroma;
neuroblastoma

Niemann–Pick disease, urine
cytopathology 25

NK/T cell lymphoma, nasal type
366–368, 370

NLRHL. see nodular lympho-
cyte predominant
Hodgkin lymphoma

nodal nevus 385, 389, 390
nodular fasciitis
differential diagnosis 96, 97,

182, 184, 188, 191
head, neck, and salivary gland

cytology 96, 97
soft tissue cytology 179–180,

181
nodular hyperplasia 248, 249
nodular Leydig cell hyperplasia

313
nodular lymphocyte predomi-

nant Hodgkin lym-
phoma 326, 362–364,
365

nodular sclerosis 232
non-Hodgkin lymphoma
body cavity fluid cytopathol-

ogy 20, 21
differential diagnosis 105,

267, 270–272, 275, 384
metastatic tumors 290
see also diffuse large B cell

lymphoma
non-ossifying fibroma 147–149,

151
non-specific reactive sinus his-

tiocytosis 329

NPC. see nasopharyngeal
carcinoma

nuclear protein of the testis
midline carcinoma

differential diagnosis
223–224, 225

genetic findings 223
thymic carcinoma 223, 224

NWTS (National Wilms Tumor
Study Group) 279

oligodendroglioma 62, 63, 65
Ollier’s disease 84
oncocytoma 107, 108
OS. see osteosarcoma
osseous synovial sarcoma

158–160
ossifying renal tumor of infancy

290
osteoblastoma 142–144, 145
osteoblasts 135
osteochondroma 141–142, 144
osteoclasts 135
osteoid osteoma 142–144, 146
osteomyelitis 135, 136, 137, 138
osteosarcoma 160, 160, 161,

162, 163
body cavity fluid cytopathol-

ogy 21
differential diagnosis

180–181
intracortical 163
intramedullary 162
metastatic tumors 210, 290

ovarian benign germ cell neo-
plasms 300–302, 301

ovarian cysts 297–299, 298
ovarian tumors 19
ovary 297–310

PAM (pulmonary alveolar
microlithiasis) 6

pancreas tumors 257–267
adenocarcinoma 261, 262
normal pancreas tissue 257,

261
pancreatic endocrine neoplasm

264, 266, 267, 326, 362.
see also neuroendocrine
tumor

pancreatoblastoma 258–259,
263

PAP (pulmonary alveolar pro-
teinosis) 6

papillary adenocarcinoma 100,
223. see also papillary
thyroid carcinoma

papillary cystic epithelial neo-
plasm. see solid pseudo-
papillary tumor

papillary ependymoma 73
papillary glioneuronal tumor 73
papillary meningioma 73, 74
papillary thyroid carcinoma

122, 123, 124, 125, 126
differential diagnosis 91, 100,

117, 120–122, 126, 128,
382

head, neck, and salivary gland
cytology 99, 100

lung and plural metastatic
tumors 210

lymph node neoplasias
380–382, 383

papillary tumor of the pineal
parenchyma 72–73

papillary tumor of the ovary 19
paragangliomas 294–297, 296
parasitic infections, central ner-

vous system 47, 48. see
also toxoplasmosis

parosteal osteosarcoma 161–162
PCC (pheochromocytoma)

294–297, 296
PCT (pulmonary carcinoid

tumor) 8
pediatric follicular lymphoma

105, 333, 358, 359, 360,
364

pediatric nodal marginal zone
lymphoma 358–359, 361

PEN. see pancreatic endocrine
neoplasm

perinatal central nervous system
cytopathology 49–51

periosteal osteosarcoma 161,
163

peripheral nerve sheath tumors
98–99, 290

PFL. see pediatric follicular
lymphoma

pheochromocytoma 294–297,
296

pigmented villonodular synovi-
tis 149–153, 189

pilocytic astrocytoma 56, 57
differential diagnosis 42, 57,

58, 63, 65, 82
pilomatrixoma 91, 92, 93
pilomyxoid astrocytoma 58
differential diagnosis 58, 63,

65, 70
pineal parenchymal tumor

with intermediate differ-
entiation 70–71, 72,
73, 81

pineoblastoma 70, 71
pineocytoma 70–71, 72
pituitary adenoma 76, 77, 78
pituitary macroadenoma 78
plasmacytoma 267
pleomorphic adenoma 105, 106
differential diagnosis 95, 97,

99, 106, 107
pleomorphic cell soft tissue

cytology 188–197
pleomorphic sarcoma 189–190,

190
pleomorphic xanthoastrocy-

toma 50, 58, 59, 68
pleural cytology. see lung and

pleural cytology
pleuropulmonary blastoma

205–207, 377
plexiform fibrohistiocytic tumor

188–189

PMA. see pilomyxoid
astrocytoma

PNET. see primitive neuroecto-
dermal tumors

pneumonia 5, 5, 7
PNMZL. see pediatric nodal

marginal zone
lymphoma

polymorphous low-grade ade-
nocarcinoma 110

polyomavirus, urine cyto-
pathology 26, 26

post-infectious/autoimmune
encephalitis 45

post-transplant lymphoproli-
ferative disorders 26, 371

post-vaccinial lymphadenitis
337

PPB. see pleuropulmonary
blastoma

precursor T lymphoblastic lym-
phoma 228, 233, 234,
235

premature infants, broncho-
alveolar lavage 1

primary mediastinal large B cell
lymphoma 232,
234–237, 236

primitive neuroectodermal
tumor

central nervous system
54–56

differential diagnosis 52, 56,
64, 71, 81

lung and pleural cytology 210,
211

see also Ewing sarcoma
progressive transformation of

germinal centers
324–326, 328, 359

proliferative fasciitis/myositis
180, 191

psammoma bodies 125
Pseudomyxoma peritonei, 22, 23
pseudopapillary tumor 259
pseudosarcomatous lesions 180
PTC. see papillary thyroid

carcinoma
PTLD. see post-transplant lym-

phoproliferative
disorders

PTPR. see papillary tumor of the
pineal parenchyma

pulmonary alveolar microlithia-
sis 6

pulmonary alveolar
proteinosis 6

pulmonary carcinoid tumor 8
pulmonary cytology. see exfo-

liative pulmonary cytol-
ogy; lung and pleural
cytology

radiotherapy-related changes
exfoliative pulmonary cytol-

ogy 11
lymph nodes 391, 392

ranula 92
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Rasmussen’s encephalitis 45,
45–46

Rathke cleft cyst 38, 39
differential diagnosis 36, 39,

40, 82
RCH (reserve cell hyperplasia)

8–9
reactive gliosis 60
Reed–Sternberg cells 230
renal cell carcinoma 85, 194,

286, 287, 294, 382
renal medullary carcinoma

284–285, 288, 290
reserve cell hyperplasia 8–9
respiratory infections 2–5
respiratory syncytial virus 3
rhabdoid tumor 194–195, 195,

208–209, 377. see also
malignant rhabdoid
tumor

rhabdomyosarcoma 378
biliary tract 257, 260
cerebrospinal fluid cyto-

pathology 32
differential diagnosis 64, 174,

176, 177, 251
liver 257, 284–285, 292,
300, 318, 365–366, 377,
379, 380

kidney 288
lung and plural 210
lymph node 377
ovary 297
soft tissue cytology 173–174
testis 317–318, 319–320
see also alveolar

rhabdosarcoma
rheumatoid arthritis 333, 334,

337
Rosai–Dorfman disease 329,

331, 347, 370
RSV (respiratory syncytial

virus) 3
RT. see rhabdoid tumor

salivary gland acini (bunch of
grapes) 111. see also
head, neck, and salivary
gland cytology

sarcoidosis 7, 334–336, 336
differential diagnosis 103,

203, 334–336, 340
sarcoma, epithelial
body cavity fluid cytopathol-

ogy 20, 21, 22
differential diagnosis 182
histiocytic 370–373, 374–375

sarcomatoid carcinoma 223
SBC (simple bone cysts) 139,

140
Schiller–Duval body 254, 256
Schistosoma, urine cytopathol-

ogy 26
schwannoma
differential diagnosis 75, 97,

99, 101, 189
head, neck, and salivary gland

cytology 98, 99

soft tissue cytology 179–180,
184–185, 186

SCTAT. see sex cord tumor with
annular tubules

seminoma 225, 385, 388
Sertoli cell tumors
differential diagnosis 307,

313, 316, 377
testis 313–316, 317

sex cord tumor with annular
tubules 310, 310

sex cord-stromal tumors 297,
300, 303, 307. see also
fibrothecomas; granu-
losa cell tumor; juvenile
granulosa cell tumor

sialadenitis 102–103, 103,
104–105

differential diagnosis 102,
103, 105, 109

sialoblastoma 106–107
sialometaplasia 109
simple bone cysts 139, 140
simple testicular cysts 310, 312
sinus histiocytosis with massive

lymphadenopathy. see
Rosai–Dorfman disease

sinusoidal metastases 329
SIOP (International Society of

Pediatric Oncology) 279
Sjogren’s disease 104–105
SLE (systemic lupus erythema-

tosus) 18, 18–19
small cell carcinoma 8, 9, 267,

300, 307
small cell carcinoma of hyper-

calcemic type 309
small round cell tumors

173–179, 177, 194, 292,
380. see also Ewing sar-
coma; primitive neu-
roectodermal tumor

smears, bone tumor cytology
135

smooth muscle tumors
179–180, 187–188

soft tissue cytology 173, 192, 195
adipose tumors 195–196
angiomatoid fibrous histiocy-

toma 191–197
extraskeletal cartilage bone-

forming and chordoid
tumors 196

fibrohistiocytic tumors
188–197

fibrosarcoma family tumors
184–197

histiocytic and dendritic neo-
plasms 190

malignant tumors of uncer-
tain differentiation
193–195

nerve sheath tumors 184–187
small round cell tumors

173–179
smooth muscle tumors

187–188
spindle cell tumors 179–183

vascular tumors 192–193
see also specific conditions for

detailed breakdown
solid pseudopapillary tumor

259, 261, 264, 265, 267
solitary (simple) bone cysts 139,

140
spindle cell tumors 179,

179–183, 180, 340
sputum, exfoliative pulmonary

cytology 1
squamous cell carcinoma
differential diagnosis 90, 91,

100, 101, 223–224,
366–368

thymic 223
see also nasopharyngeal

carcinoma
SRCT. see small round cell

tumors
SS. see synovial sarcoma
Staphylococcus aureus, 102–103
stomach carcinoma 275
Streptococcus infections 46,

102–103
stridor, broncho-alveolar

lavage 1
subependymoma 68–70
suppurative granulomatous

lymphadenitis 337–340,
341

suspicious for follicular neo-
plasm 128, 129, 130

suspicious for malignancy,
thyroid cytology 132

Sweet syndrome (acute febrile
neutrophilic dermatosis)
374

synovial sarcoma
bone 158–160
differential diagnosis 187,

193, 194, 207, 208–209,
284–285

lung and pleural cytology 208
metastatic tumors 290
monophasic 193
soft tissue cytology 179–180,

187
syphilis 333, 337
systemic lupus erythematosus

18, 18–19

T lymphoblastic leukemia/lym-
phoma 352–353, 354,
365–366, 391

differential diagnosis
217–221, 221, 325, 353,
355–356

TBSRTC (Bethesda System for
Reporting Thyroid
Cytopathology)
116, 116

TDC. see thyroglossal duct cyst
telangiectasia, capillary 42, 43
tenosynovial giant cell lesions

151–153, 152, 153
tenosynovial giant cell tumors

188, 189

teratomas
differential diagnosis 40, 96
lung and pleural 213–214
testis 314
see also germ cell tumors

testis 310–318
benign lesions 310–311
normal tissue 310, 311
simple 310, 312

TGCT (tenosynovial giant cell
tumors) 188, 189

thecomas, ovary 309–310
ThinPrep system 2, 16
thymic carcinoma 222–237
classification 222, 223
differential diagnosis

217–221
see also undifferentiated car-

cinoma of thymus
thymic cyst 90
thymic hyperplasia 217–221,

221, 235
thymomas 214, 215, 216, 217,

218, 219, 220, 222
classification 215
differential diagnosis

217–221, 221, 235, 353
Masaoka staging system 222

thymus tumors 234, 237
clinicopathologic features 232
differential diagnosis 225,

232, 235
epithelial 214–224

thyroglossal duct cyst 90, 91
differential diagnosis 90, 91,

92, 104
thyroid cytology
atypia of undetermined sig-

nificance/follicular
lesion of undetermined
significance 130–132

benign aspirate 124
Bethesda System 116, 116
follicular neoplasm and

Hurthle cell variants 128,
129, 130

medullary carcinoma 126,
127, 128

nondiagnostic aspirates
116–117

papillary carcinoma 122, 123,
124, 125, 126

suspicious for malignancy
132

thyroiditis 121–122
see also benign thyroid

nodule
thyroiditis 121, 121–122, 122
toxoplasmosis 340–343, 344
central nervous system

cytopathology
47–48

differential diagnosis 62, 343
exfoliative pulmonary cytol-

ogy 6
transthyretin (prealbumin) 35
transudative effusions, body

cavity fluids 16
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Trichomonas vaginalis, urine
cytopathology 26, 26

true thymic hyperplasia
217–221, 221, 235

tuberculosis 4, 196
differential diagnosis 103
exfoliative pulmonary cytol-

ogy 4
lymphadenitis 340, 342
osteomyelitis 136–137

tumefactive demyelination 48, 62
Turcot’s syndrome 30
type B thymoma 217–221, 221,

235

umbrella cells, urine cyto-
pathology 24, 24

undifferentiated carcinoma of
thymus 224, 226

clinicopathologic features 232
differential diagnosis 225

undifferentiated embryonal
sarcoma 251, 254, 255,
257

undifferentiated pleomorphic
sarcoma 189–190, 190

urine cytopathology 24–27
urothelial cells, urine cyto-

pathology 24, 25

Varicella zoster virus 3
vascular malformations/lesions

40–85, 244–245
vascular meningioma 43
vascular tumors 192–193, 213
vasculitis 43, 44, 45
venous malformations 40, 41
villonodular synovitis 149–153,

189
viral encephalitis 44, 45, 46
viral infection, exfoliative pul-

monary cytology 2–5

viral lymphadenitides 337, 391
VZV (Varicella zoster virus) 3

WAGR (Wilms tumor,
Aniridia, GU malforma-
tion, mental
Retardation) 279

Warthin’s tumor 105, 107, 108,
111

Wegener’s granulomatosis 203
Whipple disease 325
Wilms tumor 310
body cavity fluid cytopathol-

ogy 20–21
differential diagnosis 176,

259, 281, 284–285, 290,
292, 318, 380, 387

kidney tumors 279–281, 280,
288

lung and plural metastatic
tumors 210

lymph node neoplasias
379–380, 381

metastatic liver tumors 256,
258

Wiskott–Aldrich syndrome
349, 349

X-linked lymphoproliferative
syndrome-1 349–350,
350

yersinial lymphadenitis
337–340

yolk-sac tumors 305,
306

differential diagnosis 254,
300, 303, 305, 313, 316,
318

endodermal sinus 303
malignant liver 252–254,

256
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