
Index

abscess 205–7
acinar cells 79–80
acinic cell carcinoma 121–4
cytology 122–4
differential diagnosis 124
mammary analog secretory
carcinoma (MASC) 142

actinomycosis, cervicofacial 207–9
acute sialadenitis 85–6
adenocarcinoma
basal cell 114
metastatic 59–64
polymorphous low-grade 139–40
prostatic 61

adenoid cystic carcinoma 126–30
cellular component 126
differential diagnosis 128–30
basal cell neoplasms 118
pleomorphic adenoma (PA) 105

stromal component 126–8
finger-like stromal fragments 127
hyaline globules 127
plate-like stromal fragments 128

adenoma
basal cell 114
canalicular 111–12
pleomorphic see pleomorphic

adenoma
air-dried smears 5–6
alcohol-fixation 5–6
Ametop gel 3
amylase crystals 92
anaplastic large cell lymphoma

(ALCL) 51
ancillary investigations 9
angioimmunoblastic T-cell lymphoma

(AITL) 51
anthracotic pigment 24
artifacts on smears 7, 19
autoimmune sialadenitis 82–5,

91, 94
and lymphoma 84–5

autoimmune thyroid disease 161
Graves’ disease 161, 164–5
Hashimoto’s thyroiditis 161–3

B-lymphoblastic leukemia/lymphoma
(B-ALL/LBL) 39

bare nuclei 80, 115–16

Bartonella henselae 30, 90
basal cell neoplasms 114–18
adenocarcinoma 114
adenoma 114
cytology
architectural patterns 115
bare nuclei 115–16
basaloid cells 114–15
hyaline globules 116
stroma 116

differential diagnosis 90, 105
adenoid cystic carcinoma 118
epithelial-myoepithelial
carcinoma 118

pleomorphic adenoma 105, 118
polymorphous low-grade
adenocarcinoma (PLGA)
118

basaloid cells 114–15, 223
Bethesda system 153–4
branchial cyst 58, 196–200
aspiration 197
cytology 197–9
cholesterol crystals 199
inflammatory cells 198–9
squamous cells 197

diagnosis 199–200
breast carcinoma, metastatic 61
bruising 8
Burkitt lymphoma 49

calculus-associated sialadenitis 88
canalicular adenoma 111–12
carcinoma ex-pleomorphic adenoma

145–7
carotid artery puncture 8
Castleman’s disease 11, 18, 71–3
diagnosis 73
hyaline-vascular-type 72
plasma cell-type 72

cat-scratch disease 30, 90
centroblasts 14
centrocytes 13
cervical lymph nodes 12
cervical thymic cyst 200
cervicofacial actinomycosis 207–9
cholesterol crystals
branchial cyst 199
colloid goiter 159

cystic salivary gland lesions 92
chronic lymphocytic leukemia/small

lymphocytic lymphoma (CLL/
SLL) 39, 41–3

cytology 41–2
diagnosis 43
genetic abnormalities 43
immunocytochemistry 43
progression and transformation

42–3
chronic sialadenitis 86–90
differential diagnosis
basal cell neoplasms 90
Warthin’s tumor 89–90, 147

CLL/SLL see chronic lymphocytic
leukemia/small lymphocytic
lymphoma

colloid goiter 153–61
aspiration 154
clinical presentation 153
cytology 154–60
calcified material 160
cellular aspirates 160
cholesterol crystals 159
chronic inflammation 160
colloid 154
criteria for adequacy 159
cystic/colloid-rich aspirates 160
follicular cells 156–9
macrophages 159
stromal/fibrovascular tissue
fragments 159

diagnosis 160–1
differential diagnosis
follicular thyroid tumors 181
papillary thyroid carcinoma
(PTC) 172–3

complications 8
crystalloids 92
amylase crystals 92
cholesterol crystals 92, 159, 199
tyrosine crystals 92

cystic neck lesions 196–203
acquired 196
aspiration 196
branchial cyst 196–200
cervical thymic cyst 200
developmental 196
lymphangioma 202
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cystic neck lesions (cont.)
lymphocele 203
seroma 203
thyroglossal cyst 200–2
see also salivary glands, cystic
lesions

cysts
branchial 58, 196–200
cervical thymic 200
developmental lymphoepithelial 94
extravasation 92–4
lymphoepithelial 94, 200
parathyroid 210
salivary duct 91–2
thyroglossal 200–2

cytogenetic analysis 9

de Quervain’s thyroiditis see subacute
thyroiditis

dendritic cells 17
dermatopathic lymphadenopathy 22
diagnosis 25

developmental lymphoepithelial cysts
94

diffuse large B-cell lymphoma
(DLBCL) 46–9

NOS anaplastic variant 46
NOS centroblastic/immunoblastic

variant 46
ductal salivary gland cells 80

embryonal carcinoma, metastatic
61–2

EMLA cream 3
endothelial cells 18
eosinophilic granuloma 75
eosinophils 24
epithelial-myoepithelial carcinoma

136–9
versus basal cell neoplasms 118

Epstein–Barr virus (EBV) 23
ethyl chloride spray 3
extravasation cyst 92–4

fat necrosis 215
FCS see follicle center structures
fine-needle aspiration (FNA) 1
ancillary investigations 9
artifacts on smears 7
complications 8
contraindications 1
equipment 2
desirable 2
essential 2

indications 1
liquid-based preparations (LBP) 7
one-stop/rapid assessment clinics

8–9
principle 1

procedures 2–4
aspiration techniques 3
local anesthesia 3
patient positioning 2–3
pretest preparation 2
troubleshooting 3
with suction 4
without suction 3

smear handling 5–6
smear preparation 4–5
where to aspirate 1
who can perform 1
see also specific indications

finger-like stromal fragments 127
flow cytometry 9
lymphoma 33

FNA see fine-needle aspiration
follicle center structures (FCS) 17, 21,

40–1
follicular dendritic cell sarcoma 73
follicular lymphoma 39–41
cytology 39–40
diagnosis 24–5, 40–1
genetic abnormalities 40
immunocytochemistry 40

follicular thyroid tumors 175–81
cytology 176–80
cellular architecture 176–7
cellular morphology 177
colloid 178
Hurthle cell tumors 178–80

diagnosis 180–1
differential diagnosis
colloid goiter 181
Hashimoto’s thyroiditis 181
papillary thyroid carcinoma
173–5, 181

genetic abnormalities
CLL/SLL 43
follicular lymphoma 40

ghost cells, keratinized 223
giant cell thyroiditis see subacute

thyroiditis
giant cells
multinucleated 101, 171
pseudofollicular 157

goiter see colloid goiter
granulomatous lymphadenopathy

26–32
causes 26
cytology 26–7
diagnosis 27–32

granulomatous sialadenitis 90–1
Graves’ disease 161, 164–5

Hand–Schuller–Christian disease 75
Hashimoto’s thyroiditis 161–3
differential diagnosis

Hurthle cell tumors 181
papillary thyroid carcinoma 173

and lymphoma 192
hematoma formation 8
histiocytosis
Langerhans cell 75–6
sinus, with massive

lymphadenopathy
see Rosai–Dorfman disease

HIV/AIDS
lymphadenopathy 70
salivary gland disease 94

Hodgkin lymphoma (HL) 32, 34–9
cytology 34–6
diagnosis 25, 37–8
nodular lymphocyte-predominant

(LP) 38
Hodgkin–Reed–Sternberg (HRS)

cells ? 36
Hurthle cell tumors
cytology 178–80
cellular architecture 178
cellular morphology 180

differential diagnosis
Hashimoto’s thyroiditis 181
papillary thyroid carcinoma
173–5, 181

Hurthle cells 157
hyaline globules 103, 116, 127, 130
hyaline-vascular-type Castleman’s

disease 72
hyalinizing trabecular tumor (HTT)

190–2
versus papillary thyroid carcinoma

175, 191

immunoblasts 14
immunocytochemistry 9
CLL/SLL 43
follicular lymphoma 40
lymphoma 33

immunodeficiency-associated
lymphoproliferative disorders
70

infarction 8
infection, post-FNA 8
infectious mononucleosis 25
intramuscular myxoma 227
intraoral masses 1

Kikuchi’s necrotizing histiocytic
lymphadenitis 31, 71

Kuttner tumor 86

Langerhans cell histiocytosis (LCH)
75–6

large B-cell lymphoma 42–3
diffuse 46–9

leiomyosarcoma 226
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Letterer–Siwe disease 75
leukemia
B-ALL/LBL 39
CLL/SLL 39, 41–3
T-ALL/LBL 39

lipoma 147, 213–15
spindle cell 215–17

liquid-based preparations 7
local anesthesia 3
cream 3
ethyl chloride spray 3

local anesthetic cream 3
lymph node metastases 54–70
adenocarcinoma 59–64
malignant melanoma 67–70
small cell carcinoma 64–7
squamous cell carcinoma (SCC)

55–9
lymph nodes 11–76
aspiration technique 12–18
cells of 13–18
centroblasts 14
centrocytes 13
dendritic cells and FCS 17
endothelial cells and vascular
structures 18

immunoblasts 14
lymphoglandular bodies 18
macrophages 16
plasma cells 15–16
small lymphocytes 13
tingible body macrophages 16–17
see also specific cell types

cervical 12
cytology 76
enlargement see lymphadenopathy
lymphoma see lymphoma
plasma cell neoplasms 50–1
smear assessment 18–20
artifacts 19
background 20
lymphoid morphology 19–20
naked eye inspection 18–19
non-lymphoid cells 20

smear preparation 12–13
lymphadenitis
Kikuchi’s necrotizing histiocytic 31,

71
necrotizing 31
toxoplasma 29–30, 91

lymphadenopathy
causes 11
dermatopathic 22, 25
generalized 11
granulomatous 26–32
in HIV infection 70
indications for FNA 11–12
necrotizing 11
neoplastic 11

persistent 11
reactive hyperplasia 20–5
sinus histiocytosis with

see Rosai–Dorfman disease
tuberculous 27–8
viral 25

lymphangioma 202
lymphoblastic lymphoma 52–3
lymphocele 203
lymphocytes, small 13
lymphoepithelial cyst 94, 200
lymphoglandular bodies 18, 82
lymphoid cells 19–20
Warthin’s tumor 107

lymphoma 32–54, 147
anaplastic large cell 51
and autoimmune sialadenitis 84–5
B-ALL/LBL 39
Burkitt 49
CLL/SLL 39, 41–3
diagnosis 32–3, 53–4
flow cytometry 33
immunocytochemistry 33

diffuse large B-cell 46–9
epidemiology 32
FNA cytology 53–4
follicular 24–5, 39–41
Hodgkin 25, 32, 34–9
large B-cell 42–3
lymphoblastic 52–3
mantle cell 39, 43–5
marginal zone 45–6, 163
natural killer cell 39, 51–2
non-Hodgkin 39, 70
plasmablastic 51
T-ALL/LBL 39
T-cell 39, 51–2
thyroid 192–4

lymphoproliferative disorders,
immunodeficiency-associated
70

macrophages 16
colloid goiter 159
tingible body 16–17, 21

malakoplakia 207
malignant melanoma
lymph node
differential diagnosis 49
metastatic 67–70
pure spindle cell variant 70

salivary gland, metastatic spindle
cell variant 114

malignant peripheral nerve sheath
tumor (MPNST) 226

mammary analog secretory carcinoma
140–2

mantle cell lymphoma (MCL) 39,
43–5

marginal zone lymphoma (MZL)
45–6, 163

May–Grunwald–Giemsa stain (MGG)
5

medullary thyroid carcinoma 69, 181–7
age at presentation 181
cellular features 181–6
amyloid 184
architecture 181
cytoplasm 184
morphology 183–4
nuclei 184

diagnosis 186–7
immunocytochemistry 186

melanoma see malignant melanoma
Merkel cell carcinoma 49, 64
microbiology 9
Mikulicz disease 86
molecular analysis 9
Mott cells 15
mucoepidermoid carcinoma 130–6
diagnosis 134–6
cellular aspirate indicative of
carcinoma 135

cystic aspirates 134–5
prominent keratinizing
malignant squamous cells
135–6

differential diagnosis
mammary analog secretory
carcinoma 142

Warthin’s tumor 110–47
epithelial cell distribution 134
epithelial component 130–4
intermediate cells 132
mucous cells 131
oncocytic cells 134
squamous cells 131–2

high-grade 134
smear background 130
smear cellularity 130

mucosa-associated lymphoid tissue
(MALT) 32, 163

multinucleated giant cells
papillary thyroid carcinoma 171
pleomorphic adenoma 101

myoepithelioma 112–14
differential diagnosis 105
plasmacytoid variant 112
spindle cell variant 112–13

myxoma, intramuscular 227

nasopharyngeal carcinoma, metastatic
59

natural killer cell lymphoma 39, 51–2
neck
lesions 205–27
see also specific lesions

lymphatic drainage 12
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necrotizing lymphadenitis 31
necrotizing lymphadenopathy 11
neoplastic lymphadenopathy 11
neurilemmoma see schwannoma
nodular fasciitis 147, 218–19
differential diagnosis
myoepithelioma 114
schwannoma 219

nodular lymphocyte-predominant
Hodgkin lymphoma (NLPHL)
38

nodular oncocytic hyperplasia 119
non-Hodgkin lymphoma (NHL) 39
differential diagnosis 70
see also specific types

nuclear streaking 7

obstructive sialadenitis 86
oncocytes
colloid goiter 157
Warthin’s tumor 106

oncocytic carcinoma 119
cytology 121
versus papillary thyroid carcinoma

173–5
oncocytic hyperplasia, nodular 119
oncocytoma 119
one-stop/rapid assessment FNA

clinics 8–9
owl-eyed nuclei 36

p16 58
Papanicolaou stain (PAP) 5
papillary thyroid carcinoma 61,

167–75
clinical presentation 167
cytology 167–72
cellular features 167–70
colloid 171
intranuclear cytoplasmic
inclusions 170

lymphocytic infiltration 171
multinucleated giant cells 171
nuclear grooves 170
nuclear size 170
psammoma bodies 171

differential diagnosis 172–5
colloid goiter 172–3
follicular neoplasm 175
Hashimoto’s thyroiditis 173
hyalinizing trabecular tumor 175
nuclear changes 172
oncocytic/Hurthle cell follicular
neoplasm 173–5

paraganglioma 219–22
parathyroid lesions 209–12
carcinoma 210–11
cysts 210

patient positioning 2–3

peripheral T-cell lymphoma, not
otherwise specified (NOS) 51

pilomatricoma (pilomatrixoma) 222–4
plasma cell neoplasms 50–1
plasma cells 15–16
plasma cell-type Castleman’s disease 72
plasmablastic lymphoma 51
plate-like stromal fragments 128
pleomorphic adenoma 96–106
carcinomatous transformation 145–7
cytology 96–105
atypical 106

differential diagnosis 105–6
adenoid cystic carcinoma 105
basal cell neoplasms 105, 118
mammary analog secretory
carcinoma 142

myoepithelioma 105
smear components 96–101
epithelial cells 99
ground substance 99
multinucleated giant cells 101
myoepithelial cells 96–8
stromal material 98

smear patterns 101–5
basaloid 101–3
classical 101
cystic degeneration 104
hyaline globules 103
myoepithelial cell-rich 104
prominent squamous metaplasia
104

pseudoepithelial 103
spindle cell pattern 104–5, 113
stroma-rich 101

polymorphous low-grade
adenocarcinoma 139–40

versus basal cell neoplasms 118
post-transplant lymphoproliferative

disease (PTLD) 11
precursor lymphoid neoplasms 39
pretest preparation 2
prostatic adenocarcinoma, metastatic

61
psammoma bodies 171
pseudofollicular giant cells 157
pseudogranulomatous thyroiditis

see subacute thyroiditis

reactive lymph node hyperplasia 20–5
clinical features 20
cytology 20–1
FCS number 21
pattern variations 22–4
tingible macrophages 21

differential diagnosis 24–5
Reed–Sternberg cells 36
see also Hodgkin–Reed–

Sternberg (HRS) cells

renal cell carcinoma, metastatic 62
Richter’s syndrome 42–3
see also CLL/SLL

Rosai–Dorfman disease 11, 73–5
Russell bodies 15

salivary duct
carcinoma 144–5
cyst 91–2

salivary gland neoplasms
benign 96–121
basal cell neoplasms 114–18
canalicular adenoma 111–12
myoepithelioma 112–14
oncocytic lesions 118–21
pleomorphic adenoma
see pleomorphic adenoma

Warthin’s tumor 106–11
salivary glands 78–148
causes of enlargement 78
cystic lesions 91–6
crystalloids in 92
extravasation cyst 92–4
lymphoepithelial 94, 200
salivary duct cyst 91–2

cytology 78–81, 147
acinar cells 79–80
bare nuclei 80
clinical utility 78–9
ductal cells 80
normal salivary glands 79–81
reporting 82–3
stromal tissue 81

inflammatory lesions 83–91
acute sialadenitis 85–6
autoimmune sialadenitis 82–5,
91, 94

chronic sialadenitis 86–90
granulomatous sialadenitis 90–1

repeat aspiration 147–8
cystic change 94–6
epidemiology 78
malignant 121–47
acinic cell carcinoma 121–4, 142
adenoid cystic carcinoma 126–30
carcinoma ex-pleomorphic
adenoma 145–7

epithelial myoepithelial
carcinoma 136–9

malignant melanoma 114
mammary analog secretory
carcinoma 140–2

mucoepidermoid carcinoma
130–6, 142

polymorphous low-grade
adenocarcinoma (PLGA)
139–40

salivary duct carcinoma (SDC)
144–5
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salivary IgG4 disease 88–9
sarcoidosis 28–9
sarcoma, follicular dendritic cell 73
schwannoma 147, 224–7
differential diagnosis
myoepithelioma 113
nodular fasciitis 219

seroma 203
sialadenitis 83–91
acute 85–6
autoimmune 82–5, 91, 94
calculus-associated 88
chronic 86–90, 147
granulomatous 90–1
obstructive 86

sinus histiocytes 16
sinus histiocytosis with massive

lymphadenopathy (SHML)
see Rosai–Dorfman disease

Sjogren’s syndrome 82
small cell carcinoma, metastatic 49,

64–7
small lymphocytes 13
smear handling 5
air-drying 5–6
alcohol-fixation 5–6
lymph node aspiration 12–13

smear preparation 4–5
spindle cell lipoma 215–17
spindle cell melanoma, metastatic 114
spindle cells 67
myoepithelioma 112–13
pleomorphic adenoma 104–5

squamous cell carcinoma (SCC),
metastatic 55–9

squamous metaplasia with cytologic
atypia 108–10

subacute thyroiditis 165
suction
with 4
without 3

suture granuloma 212–13

syncope 8
syringe holders 2

T-lymphoblastic leukemia/lymphoma
(T-ALL/LBL) 39

T-ALL/LBL see T-lymphoblastic
leukemia/lymphoma

T-cell lymphoma 39, 51–2
angioimmunoblastic 51
peripheral 51

thyroglossal cyst 200–2
thyroid cytology 194
Bethesda system 153–4
BTA/RCP system, RCPath

modification 153–4
cellular architecture 194
cellular features 194
lymphocytic infiltration 194
risk of malignancy 154
smear background 194

thyroid enlargement 150–94
assessment 150
causes 150
autoimmune thyroid disease
161

colloid goiter 153–61
Graves’ disease 161, 164–5
subacute thyroiditis 165
thyroiditis 161
see also thyroid tumors

FNA 150
aspiration procedure 151
complications 152
liquid-based cytology 151–2
needles 151
post-aspiration 151
reporting 152–3
sample adequacy 152
specimen preparation 151–2
technique 150

thyroid tumors
differential diagnosis 69

follicular 175–81
hyalinizing trabecular tumor

190–2
lymph node metastases 61
lymphoma 192–4
medullary carcinoma 69, 181–7
papillary carcinoma 61, 167–75
poorly differentiated carcinoma

187–8
undifferentiated (anaplastic)

carcinoma 188–9
thyroiditis 161
Hashimoto’s 161–3
subacute 165

tingible body macrophages 16–17,
21

toxoplasma lymphadenitis 29–30, 91
tracheal puncture 8
troubleshooting 3
tuberculous lymphadenopathy

27–8
tumor spread, post-FNA 8
tyrosine crystals 92

ultrasound jelly artifact 7

viral lymphadenopathy 25

Warthin’s tumor 106–11
cytology 106–8
degenerative change 107
lymphoid cells 107
oncocytes 106

differential diagnosis 89–90, 94,
108–11

chronic sialadenitis 147
mucoepidermoid carcinoma
110–47

oncocytic lesions 121
squamous metaplasia with
cytologic atypia 108–10

wooden applicator sticks 2
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