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16 A Rapid Guide to Immunostains

Table 1 Site and System Specific Markers in Carcinomas

Marker Main tumor Other cacinomas positive
Specific
o amylase Acinic cell carcinoma (salivary and pancreas)
CAIX Renal clear cell (nearly 100%)
hCG Trophoblastic epithelium
Thyroglobulin Thyroid (not anaplastic and medullary)
Trypsin Acinar pancreatic carcinoma
Uroplakin II1 Urothelial (57%)
Multispecific
Beta catenin Pancreatic solid pseudopapillary tumor Colon cancer
CDX2 Colon (>90%) Intestinal differentiation
c-Kit Thymic carcinoma (>90%) Chromophobe RCC >90%, renal
oncocytoma and adenoid cystic
(50-90%)
DOG1 Salivary acinic cell tumor (>90%) Salivary polymorphous low
grade , adenoid cystic (50-90%)
GATA3 Breast (90%) Urothelial (86%), salivary duct (50
-90%)
GCDFP-15 Breast (60%) Salivary and sweat gland
HepPar-1 Hepatocellular carcinoma (90%) Hepatoid carcinoma, stomach
signet ring
Mammaglobin Breast (85%) Endometrioid (40%), salivary and
sweat gland
Napsin A Lung adenocarcinoma (80%) Some papillary RCC
PAP Prostate (95%) Carcinoid, bladder
PSA Prostate (80%) Salivary, bladder
PAX2 Renal clear cell (80%) Mullerian carcinoma (30%0)
PAXS Pan renal Thyroid, pan mullerian
P40 Squamous carcinoma (nearly 100%) Urothelial carcinoma
pCEA Hepatocellular carcinoma (50%) Hepatoid carcinoma
RCC Renal clear cell (84%) Breast (33%), adrenocortical
(22%), colon (37%)
TTF-1 Thyroid (except anaplastic) Lung adenocarcinoma (70%),
small cell carcinoma (>90%)
WT1 Ovarian, serous (90%) Mesothelioma (90%)

N.B. Reactivity rate shown in brackets. Abbreviations: CAIX carbonic anhydrase IX, hCG human chorion-
ic gonadotropin, RCC renal cell carcinoma, DOG1 discovered on GIST 1, GATA3 (GATA binding protein 3
to DNA sequence [A/T]), GCDFP-15 gross cystic disease fluid protein, HepPar-1 hepatocyte paraffin 1, PAP
prostate acid phosphatase, PSA prostate specific antigen, PAX2 paired box gene 2, PAXS paired box gene 8,
pCEA polyclonal carcinoembryonic antigen, TTF-1 thyroid transcription factor 1, WT'1 wilms tumor gene.



224

Table 2 Immunophenotypic Expression of Neuroectodermal/ Neuroendocrine
Tumors

Tumor Marker

Intracranial (central)

Gliomas

Meningioma

Neuronal

PNET (medulloblastoma)
Choroid plexus tumors
Extracranial (peripheral)
Epithelial

Melanoma

Endocrine pancreas
Carcinoid

Small cell carcinoma

Merkel tumor

Neural

Shwann cell (MPNST)

Granular cell tumor

GFAP, ependymoma well differentiated is EMA +

EMA, PR (50%), fibrous (S-100 in 80%), secretory (CK
in >50%)
NEP, SYN, NeuN1

CD56 (>90%), SYN (50-90%)
CK, Podoplanin (D2-40)

$-100, HMB-45, Melan-A (all >90%)
CHR (>90%), CK (>90%), hormones
CHR (>90%), CK (>90%)

CHR (>90%), CK (>90%)

CK20 (perinuclear, >90%), polyoma virus (>90%), CHR
(50-90%)

Myelin basic protein (>90%), S-100 (50-90%), SOX10
(10-50%)
$-100 (>90%), SOX10 (>90%)

Paraganglioma CHR (50-90%), S-100 (sustentacular cells)
Neuroblastoma SYN, S-100 (50-90%)
Ewing/PNET CD99 (>90%), Fli-1 (50-90%)

Abbreviations: GFAP glial fibrillary astrocytic protein, EMA epithelial membrane antigen, PR pro-
gesterone receptor, CK cytokeratin , NEP neurofilament, SYN synaptophysin, , NeuN1 neuronal nuclei
1, HMB-45 human melanoma black, CHR chromogranin, SOX10 SRY-related HMG-box 10.

Table 3 Immunophenotypic Expression of Germ Cell Tumors

Germ cell tumors

SALL4 (100%), PLAP

Seminoma CD117 (membraneous, 90%), D2-40

Embryonal carcinoma CK (80%), CD30 (90%), SOX2 (100%)

Yolk sac tumor AFP, glypican-3
Choriocarcinoma Beta hCG, CD10 (>90%), EMA (50%)
Teratoma Vimentin, CK, EMA

N.B. Reactivity rate shown in brackets. Abbreviations: SALL sal-like 4, PLAP placental alkaline
phosphatase, CK cytokeratin, SOX2 sex determining region of Y chromosome-related high mobility
group box2, AFP alpha fetoprotein, HCG human chorionic gonadotropin, EMA epithelial membrane
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Table 4 Immunophenotypic Expression of Malignant Mesenchymal Tumors

Tumor Markers

Fibrous and fibrohistiocytic
Fibromatosis Beta catenin (70-90%)
Fibrosarcoma Marker negativity

Inflammatory myofibroblastic tumor ALK (50%)

Low-grade fibromyxoid sarcoma MUC4 (neatly all)
Sclerosing epithelioid fibrosarcoma MUC4 (70%)
Solitary fibrous tumor CD34 (90%), CD99 ( 90%), bcl2 (90%), STATG (consistent ),
GRIA2 (majority)
Dermatofibrosarcoma protuberans CD34 (75%)
Malignant fibrous histiocytoma CD68 (50-90%)
Lipomatous tumors S-100, MDM2, CDK4(95-100% of atypical lipomatous & dediffer-
entiated)
Rabdomyosarcoma Desmin, myoD1, myogenin
Smooth muscle tumor SMA (90%), desmin (70%)
Vascular tumor ERG, CD31, CD34
Gastrointestinal stromal tumor c-Kit (90%), DOG1(75-100%)
Mesothelioma Calretinin (90%), CK5/6 (90%)
Bone tumors
Chondrosarcoma S-100 (consistent in well differentiated)
Chordoma Brachyury (consistent), CK, S-100 (80%)
Giant cell tumors, stromal cells p63
Osteosarcoma SATB2 ( consistent), MDM2 &CDK4 (67% in low grade, 12% in
high grade), osteocalcin (70%, practical difficulty)
Tenosynovial giant cells CD68 and LCA (in multinucleated giant cells)

Tumors of Uncertain Differentiation

Alveolar soft part sarcoma TFE3 (up to 100%)
Desmoplastic small round cell tumor CK (90%), desmin (90%), WT'1(N-terminus, 90%)
Epithelioid sarcoma CK, EMA, INI loss in 95%, CD34 (50%)
Extrarenal rhabdoid tumor CK, INI loss in 85%,
Glomus tumor, spindle cells SMA
Parachordoma CK, S-100
PEComa Actin (90%), HMB45 (90%), Melan A (60%)
Synovial satcoma TLE1(80-90%), CK, Bcl-2 (90%), CD99 (50%)
Undifferentiated sarcoma Vimentin
Carcinosarcoma Vimentin, desmin, CK

NB. Reactivity rate shown in brackets. Abbreviations: ALK anaplastic lymphoma kinase, MUC4 mucin 4,
STATOG signal transducer and activator of transcription 6, GRIA2 glutamate ionotropic receptor AMPA type
subunit 2, MDM2 murine double minute 2 homolog, CDK4 cyclin dependent kinase 4, SMA smooth muscle
actin, ERG v-ets avian erythroblastosis virus e26 oncogene homolog, DOGT1 discovered on GIST 1, SATB2
special AT-rich sequence-binding protein 2, TFE3 transcription factor E3, CK cytokeratin, WT1 wilms tu-
morl, EMA epithelial membrane antigen, SMARCB1 (known as INI) SWI/SNF-related matrix-associated ac-
tin-dependent regulator of chromatin subfamily B member 1, HMB45 human melanoma black, TLE1 trans-
ducin-like enhancer of split 1.
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Table 5 Diagnostic Approach of Lymphoma and Histiocytic Tumors According to the Pat-
tern, Cell Size and Immunophenotype

Pattern Cell size Diagnosis Immunophenotype
Follicular lymphoma CD20+, bel2+ (50-90%), bel6+, CD10+(-
ve in high grade), Mum1+ (-ve in low
grade), CD23-, CD5-
Hodgkin, nodular sclerosis CD15& CD30+ in 80%, Mum1+, weak
Nodular | Variable CD20 in 30%, EMA-
Nodular lymphocyte predomi- CD20+, EMA+, CD3-, CD30-, CD15-
nance Hodgkin
Follicular dendritic cell sarcoma CD21+, S-100-, CD1a-, CD68-
Nodal marginal zone lymphoma CD20+, CD43+ (50%), bcl2+, CD5-,
CD23-, CD10-, bcl6-, cyclinD1-
Mantle cell lymphoma CD20+, CD5+, cyclinD1+, SOX11+
(specific), CD23-, CD10-
Small lymphocytic lymphoma CD20+, CD23+, CD5+, CD3-
Mantle cell lymphoma CD20+, CD5, cyclinD1+, SOX11+
Small (specific), CD23-, CD10-
Marginal zone lymphoma CD20+, CD43+ (50%), CD5-, CD23-, cy-
clinD1-
Lymphoplasmacytic lymphoma CD20+, IgM+, CD5-, CD23-, CD10-
Plasma cell myeloma CD38+, CD138+, CD56+, CD19-
Diffuse
Burkitt lymphoma CD20+, CD10+, bcl6+, Ki (90-100%),
Intermediate bcl2-, TdT-
Lymphoblastic lymphoma B phenotype: TdT , Pax5& CD79a+
T phenotype: TdT, CD3& CD5+, CD4/
CD8 often double positive
Diffuse large B-cell lymphoma CD20+, Pax5+, Oct2+, CD3-, (variable
expression of CD10, bcl2, bel6 & Mum1)
Anaplastic large cell lymphoma CD30+, CD43+, ALK+ (60-85%),
Large CD45&CD45RO variable, CD3 often —ve,
CD15-
Peripheral T-cell lymphoma CD3+, CD20-
Hodgkin, lymphocyte depletion CD15& CD30+ in 80%, Mum1+, weak
CD20 in 30%, EMA-
Hodgkin, mixed cellularity CD15& CD30+ in 80%, Mum1+, weak
Mixed CD20 in 30%, EMA-
Peripheral T-cell CD3+, CD20-
T-cell rich B-cell CD20+, CD3 (large cell-, small cell+)
Histiocytic sarcoma CD68+, CD21-

N.B. In small cell lymphoma , the size is equal to that of normal lymphocyte, but in large cell lymphoma, it is
more than the double size of normal lymphocyte.

Precautionary remarks

Valuable Remarks (1) Cyclin D1 and ALK are not specific mark-
(1) Ki-67 is useful top grade both nodular and ers.

diffuse lymphoma and to help to avoid (2) Marker expression may disagree with gene

underdiagnosis of mantle cell and Burkitte translocation.

types (Table 9). (3) CD34 and CD117 may be negative ion
(2) P53 is a usefull prognostic marker for 25% of cases, hence missing the diagnosis

DLBCL, MALT and follicular lymphomas. of a blast leukemic crisis
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Table 6 Work Up for Undifferentiated/Unclassified Tumor in Adults with Single
Expression (Also Applicable for Metastasis with Unknown Primary)

Primary panel/ line- Pan Vi- LCA S-100 Additional markers

age CK mentin

Carcinoma +ve CK7&20, site specific markers
Sarcoma +ve Desmin, CD34, SMA, etc.
Lymphoma +ve +ve CD20, CD3, etc.

Melanoma +ve +ve HMB45, melan A

Plasma cell myeloma +ve CD138

In case of co-expression of initial markers, the work up is as follows:
(1) CK & vimentin: Carcinosarcoma, synovial sarcoma (TLE1, CK7), epithelioid sarcoma (CD34,
INI-), epithelioid angiosarcoma (ERG,CD31), mesothelioma (calretinin, mesothelin).
(2) CK & S-100: Neuroendocrine carcinoma (CD56), myoepithelial tumors (p63).
(3) Vimentin & S-100: Neuroectodermal tumors, histiocytosis (Langerhans histiocytosis: CD1a,
langerin. Non langerhans: CD68, CD163, CD4. Follicular dendritic: CD21, CD23, CD35. Inter-
digitating dendritic: negative for follicular dendritic markers)

Table 7 Work Up for Undifferentiated/Unclassified Tumor in Childhood (Also Applicable
for Metastasis with Unknown Primary)

Primary panel/ lineage Pan LCA CD9Y99 Desmin S-100 Additional mark-

CK ers
Ewing sarcma/PNET +ve Fli-1
Lymphoblatic lymphoma +/-ve +ve CD3, CD20, TdT
Rhabdomyosarcoma +ve Myogenin, MyoD1
Wilms tumor, blastema +ve WT1
predominant
Neuroblastoma +ve Synaptophysin
Desmopalstic small round  +ve +ve +ve WT1
cell tumor
Germ cell tumor SALLA4, CD30,

EMA
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Table 8 The Nonspecificity of Immunostains

Marker Main tumor Other tumors positive

ALK Anaplastic large cell lym- Inflammatory myofibroblastic tumor (60%), lung adenocarci-
phoma (70%) noma

CD34 Vascular tumors Lymphoblastic lymphoma, many soft tissue tumors

CD56 Small cell carcinoma NK/T cell lymphoma, neoplastic plasma cells

CD99 Ewing sarcoma Lymphoblastic lymphoma, synovial sarcoma, sex cord stro-

mal tumors

CD138 Plasma cell myeloma Squamous cell carcinoma

c-Kit GIST Seminoma, blasts in leukemia, thymic carcinoma

Cyclin D1 Mantle cell lymphoma Undifferentiated uterine sarcoma

D2-40 Lymphatic tumors Mesothelioma, skin adnexal tumors, germ cell tumors

GATA3 Breast and urothelial carci-  Adnexal and squamous carcinoma, mesothelioma
noma

Glypican 3 Hepatocellular carcinoma ~ Melanoma, yolk sac tumor, ovarian carcinoma

HMB45 Melanoma PEComas, adrenal cortical, sex cord stromal, angiomyolipo-

ma

Mammaglobin  Breast Adnexal tumors

Napsin A Lung carcinoma Owvarian clear cell carcinoma, renal cell carcinoma

P63, P40 Squamous carcinoma Urothelial carcinoma

PAXS Pan renal and mullerian Thyroid

SOX10 Melanoma Nerve sheath tumors, clear cell sarcoma

TTF1 Lung and thyroid Small cell carcinoma

WT1

Wilms tumor

Ovarian serous, mesothelioma
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Table 9 Ki-67 Scale for Assessment of Tumor Behavior Based on Established Reported Values)

3/.:;e Epithelial Mesenchymal Lymphoma ieulﬁ)(;e;(;zgreiﬁzal/
90 Burkitt Small cell carcinoma
80 Lymphoblastic
70 Serous carcinoma
50 Rhabdomyosarcoma | Multiple myeloma
40 Endometrioid adenocar- Diffuse large, mantle | Large cell neuroendo-

cinoma cell crine carcinoma

Opvarian serous carcino- | Malignant phyllodes | Low grade NHL GIT neuroendocrine
20 ma high grade, breast tumor grade 3

high risk, adenoid cystic

carcinoma
15 Serous tubal intraepitheli- | Uterine leiomyosar- Glioblastoma

al carcinoma coma

Adrenal carcinoma, my- Lymphoplasmacytic | Anaplastic astrocytoma,

10 oepithelial carcinoma, plasmacytoma meningioma grade 3

adenomatous polyps
Adrenal adenoma Uterine leiomyoma, Small lymphocytic, Diffuse astrocytoma,

5 borderline phyllodes | splenic marginal, pulmonary grade 1
hairy cell, mycosis neuroendocrine tumor
fungoides

Hyperplastic colonic Fibromatosis, benign Pilocytic astrocytoma,

2 polyps phyllodes GIT well differentiated

neuroendocrine tumor

Valuable Ki-67 Remarks

In some lesions, the distribution of immu-
noexpression is more diagnostic than Ki-67
rate. Examples (1) Polar expression of Ki-67
in reactive germinal centers (2) Superficial
expression in benign nevus and benign neu-
rofibroma (3) Basal location of expression
in squamous dysplasia

Precautionary Ki-67 Remarks
(1)Ki-67 rate is high in inflammatory reac-

tions (T-lymphocytes, histiocytes and mast
cells), (2) High Ki-67 rate in squamous epi-
(HPV)
(3) Some benign tumors (e.g. cellular neu-
rofibroma) may exhibit high Ki-67 rate
(>20%), whereas MPNST may show low
expression (4) Ki-67 is of no diagnostic

thelium after wviral infection

value of tumor behavior in thyroid tumors
and paraganglioma.
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A

ACR fluorescent microscopy, in

glomeruli, 79, P 11-4

ACR fluorescent microscopy, in

tubules, 79, P 11-3

ACR, BANF Lymphocyte grade

IA, 84, P 11-13

ACR, BANF Lymphocyte grade

1B, 84, P 11-14

ACR, BANF Lymphocyte grade

1IB, 85, P 11-15

ACR, BANF Lymphocyte grade

111, 85, P 11-16

ACR, interstial inflammation, 81,

P11-7

ACR, Tubulitis and vasculitis,

80, P 11-6

Actinomycosis, 27, P 6-18

Acute rejection (ACR), C4d im-

munoreactivity, 78, P 11-2

Acute rejection, Borderline, 83,

P11-12

Adenocarcinoid, 164, P 13-123

Adenocarcinoma (Gland form-

ing and mucinous), 106, P 13-8

Adenocarcinoma (Signet ring

and adenoid cystic carcinoma),

107, P 13-9

Adamantinoma, 159, P 13-115

Adenoma malignum, Cervix, ,

197, P 19-7

Adenoma, 106, P 13-7

Adenomatoid tumor, epididymis,

135, P 13-65

AIDS lymphadenopathy, 23, P 6

-10

Alveolar soft part sarcoma, EM,
186, P 16-34

Alveolar soft part sarcoma, 134,

P 13-81

Amebiasis, 32, P 6-28

Ameloblastoma, 110, P 13-16

Amyloid degeneration, 45, P 7-

11

Picture Index

Anaplastic large cell lymphoma,
149, P 13-94

Anaplastic meningioma, 113, P
13-21

Aneuploidy, 175, P 16-11
Aneurysmal bone cyst, 211, P 19
-34

Angiomatoid fibrous histiocyto-
ma, 140, P 13-76

Angiosarcoma, 132, P 13-60
Aortic aneurysm, 56, P 8-6
Aplastic anaemia, 1, P 4-1
Apoptosis ¢-CK18, immuno., 47,
P7-14

Apoptosis, histology, 46, P 7-13
Apoptosis, Tunel, 47, P 7-15
Apoptotic vesicle (EM), 46, P 7-
12

Askin tumor (PNET), 122, P 13-
40

Aspergillus, 28, P 6-20
Astrocytoma high grades, 111, P
13-18

Astrocytoma, low grades, 111, P
13-17

Atherosclerosis plaque, 54, P 8-2
Atherosclerosis steps, 53, P 8-1
Atrophic thyroiditis, 74, P 10-4
Atypical corynebacteria lesion,
214, P 19-40

Atypical Corynebacteria, 25, P 6-
15

Atypical lipomatous tumor, 126,
P 13-48

Atypical lipomatous tumor, 198,
P 19-8

Autolysis in lymph node, 51, P 7
-22

B

Bacillary angiomatosis, Lymph
node, 214, P 19-41

Basal cell carcinoma, 104, P 13-4
Basal cell nevus, 104, P 13-3
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Bilharzial mass lesions, 37, P 6-
39

Bilharzial stricture, 37, P 6-38
Biliary atresia, 2, P 4-4

BK polyoma virus (SV40), 86, P
11-17

Branchial cyst, 81, P 4-15
Branchiogenic carcinoma, 160, P
13-116

Bronchogenic cyst, 7, P 4-13
Burkitt lymphoma, 148, P 13-92

C

C3 glomerulonephrosis, 89, P 11
-24

Carcinoid, 117, P 13-30
Caseating granuloma, 16, P 5-10
Caseous granuloma (IB), 25, P 6
-14

Caseous necrosis (IB), 49, P 7-
18

Cat scratch, 24, P 6-12

C-cell hyperplasia, 191, P 18-2
CD30 positive R.S. cells, 170,
P16-13.

Cellular blue nevus, 208, P 19-50
Cellulitis, 15, P 5-7

Cholesterol clefts, 45, P 7-10
Chondrofibrous dysplasia, 5, P 4
-10

Chondrosarcoma, 138, P 13-72
Chordoma, 159, P 13-114
Chotiocarcinoma, 155, P 13-106
Chotiocarcinoma, 109, P 13-14
Chromosomal bridge, 188, P 17-
1

Chromosomal polysomy, FISH,
189, P 17-3

Chronic nonspecific inflamma-
tion, 16, P 5-9

Chronic rejection (CR)
(Glomerulopathy), 81, P 11-8
Churg-Strauss vasculitis, 60, P 8-
15
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Clear cell sarcoma, 144, P 13-83
Coagulation necrosis (Infarcts),
48, P 7-16

Collagenous spheriolosis, 207, P
13-26

Columnar metaplasia (Barrett),
95, P 12-8

Comparative genomic hyperidi-
zation, P 16-4

Complete mole, 109, p 13-13
Condyloma acuminate, 109, P 6-
4

Conjunctival melanosis, 217, P
19-47

CR, interstitial fibrosis, 82, P 11-
10

CR, tubular atrophy, 83, P 11-11
CR, vascular sclerosis, 82, P 11-9
Craniopharyngioma, 160, P 13-
115

Cryptococcus, 30, P 6-24

Cystic fibrosis lung, 9, P 4-17, 9,
P 4-18

Cystocercosis, brain, 39, P 6-42,
39, P 6-43

Cytomegalovirus, 22, P 6-8

D

DCT fibrinoid necrosis, 87, P 11
-19

DCT Nodular deposits in arteri-
oles, 88, P 11-21

DCT Strip fibrosis, 88, P 11-22
DCT tubular epithelial vacula-
tion, 87, P 11-20
Dermatofibroma, 124, P 13-43
Dermoid cyst, 7, P 4-14
Desmoplastic small round cell
tumor, 144, P 13-84
Desmosomes, SCC, EM, 181, P
16-24

Diabetes type-1, 80, P 11-6
Diabetic nephropathy, 81, P 11-7
Diabetic nephropathy, 90, P 11-
25

Diffuse carcinoma of Lauren,
stomach, 201, P 19-14

Diffuse large B cell lymphoma
(DLBCL), 147, P 13-89
Dissecting aneurysm, 56, P 8-7
DNA probe, 170, P 16-2

Drug cytotoxicity (DCT)
Thrombotic microangiopathy,

86, P 11-18
Dutcher bodies, 41, P 7-3

Dysplastic urothelium (post-

chemotherapy), 69, P 9-14

FE

Ectopic decidua, Lymph node,
221, P 19-55

Ectopic decidua, 204, P 19-21
Ectopic pancreas, 3, P 4-6

Embryonal carcinoma, 157, P 13

-109

Embryonal Rhabdomyosarcoma,

130, P 13-55

Endocervix, CGIN, 99, P 12-16
Endometrial hyperplasia with
atypia, 94, P 12-6

Endometrial hyperplasia without

atypia, 93, P 12-5

Endometrial sttomal nodule,
215, P 19-43

Endometriosis, 205, P 19-23, 4,
P 4-7 and 67, P 9-10
Entrobius, appendix, 33, P 6-31
Ependymoma, 112, P 13-19
Epithelioid sarcoma, 143, P 13-
82

Ewing sarcoma, necrotic, 203, P
19-18

Ewing sarcoma, 122, P 13-39
Exaggerated placental site, 210,
P 19-33

F

Fat necrosis, 49, P 7-19

Fatty degeneration, 43, P 7-7
Fibrinoid necrosis (Rheumatoid
nodule), , 51, P 7-20, 73, P 10-1

Fibrinous inflammation, 12, P 5-

2

Fibroadenoma/ phyllods benign,

162, P 13-120

Fibromatosis, 124, P 13-44
Fibrosarcoma, 125, P 13-45
Fibrous dysplasia, 4, P 4-8
Fibrous histiocytoma, 125, P 13-
46

Filaria in lymphatics, 23, P 6-30
FISH, P 16-5

Focal nodular hyperplasia, Liv-
er,207, P 19-27

Follicular denderitic cell sar-

coma, 155, P 13-105
Follicular lymphoma, 126, P 13-
88

Foreign body granuloma, 18, P 5
-13

G

Ganglioneuroma, 163, P 13- 122
Gangrenous inflammation, 15, P
5-8

Gel foam matrix, 65, P 9-6
Gene amplification, FISH, 189,
P17-2

Giant cell lesion (epulis), Gum,
211, P 19-35

Giant cell tumor, 139, P 13-73
Giant cell vasculitis, 57, P 8-9
Glandular high grade dysplasia,
99, P 12-17

Glomerulonephritis, rapidly pro-
gressive, 89, P 11-23

Glomus tumor , Malignant, 135,
P 13-62

Glomus tumor, benign, 133, P
13-61

Gonadoblastoma, 11, P 4-22
Goodpasture syndrome, 61, P 8-
16

Granular cell tumor, benign, 116,
P 13-27

Granular cell tumor, Malignant,
116, P 13-28

H

Hapatoblastoma, 158, P 13-112
Haemolytic uremic syndrome
(HUS), 90, P 11-26
Haemorrhagic inflammation, 14,
P 5-6

Haemorrhagic necrosis, 50, P 7-
21

Hamartomatous polyp, 101, P 12
-20

Hashimoto thyroiditis, 73, P 10-
2

Helicobacter gastritis with dys-
plasia, 98, P 12-15

Helicobacter gastritis, 23, P 6-11
Hemangioma, 131, P 13-57
Hemochromatosis, 44, P 7-9
Hemosiderotic fibrolipomatous
tumor, 140, P 13-75

Herpes simplex, 21, P 6-6, P 6-7



Hirchsprung, 2, P 4-3
Histiocytic sarcoma, 154, P 13-
104

Ivory osteoma, 136, P 13-68

Histiocytic tumor, EM, 188, P 16 Juvenile xanthogranuloma, 154,

-37

HIV (AIDS), 19, P 6-2

HL (Nodular lymphocyte pre-
dominant), 150, P 13-96

HL, lymphocyte depletion, 152,
P 13-99

HL, mixed cellularity, 151, P 13-
98

HL, nodular sclerosis, 151, P 13-
97

Holes of R-S cells after LASER
capture, 176, P 16-14

HPV, 18, P 6-1

HSIL, Certvix, 97, P 12-12
Human papilloma virus, immu-
noreactivity, 190, P 17-4
Hyaline degeneration, 42, P 7-4
Hybridoma technology, 178, P
16-18

Hydatid cyst, 68, P 6-40, 68, P 6-
41

Hydropic degeneration, 40, P 7-1
Hyperacute rejection, 80, P 11-5
Hypertensive arteriolosclerosis,
P 8-17

1

Immature teratoma, 158, P 13-
111

Immunoreactivity , membra-
nous, 180, P 16-23
Immunoreactivity, Cytoplasmic
dot-like, 179, P 16-21
Immunoreactivity, Cytoplasmic,
179, P 16-20

Immunoreactivity, nuclear and
cytoplasmic, 180, P 16-22
Immunoreactivity, nuclear, 178,
P 16-19

Incomplete mole, 108, P 13-12
Infectious mononucleosis, 22, P
6-9, 216, P 19-45

Inflammatory myofibroblastic
tumor, 201, P 19-15

Intubation granuloma, 63, P 9-2
Invasive lobular carcinoma, 200,
P 19-13

P 13-103

K
Kawasaki disease, 58, P 8-11
Klinefelter syndrome, 10, P 4-20

L

Lactation mastitis, 206, P 19-25
Langerhans cell histiocytosis,
EM, 187, P 16-36

Langerhans cell histiocytosis,
187, P 13-100

Langerhans sarcoma, 153, P 13-
101

LASER microdissection
(Equipment), 175, P 16-12
Leiomyoma, 128, P 13-52
Leiomyosarcoma, EM, 185, P 16
-32

Leiomyosarcoma, 129, P 13-53
Leprosy, 26, P 6-16, 213, P 19-
39

Leukoplakia, Bladder, gross, 30,
P 12-9, P 6-37

Lipid granuloma, 65, P 9-7
Lipoma, 126, P 13-47
liposarcoma, round cell 127, P
13-50

Liquefaction necrosis (abscess),
48, P 7-17

Lishmania, 31, P 6-26

LSIL, Cervix, 96, P 12-11
Lymphangioma, P 13-58
Lymphangiosarcoma/Kaposi
sarcoma, 132, P 13-59
Lymphoblastic lymphoma, 100,
P 13-95

Lymphoma, necrotic, 202, P 19-
17

Lynch syndrome, 192, P 18-4

M

Macrofollicular thyroid carcino-
ma, 199, P 19-11

Macrospheres histology, 93, P 12
-4

Madura foot colonies, 29, P 6-

LL,KLM, 233

22, P 6-23

Malakoplakia, Urinary bladder,
208, P 19-28

Malignant peripheral nerve
sheath tumor, 115, P 13-26, P 18
-8

Mamospheres in culture, 92, P
12-3

Mantel cell lymphoma, 147, P 13
-90

Mature melanosomes, EM, 184,
P 16-30

Mature teratoma, 157, P 13-110
Medullary carcinoma, thyroid,
118, P 13-32

Medulloblastoma, 120, P 13-35
Melanocytic nevus, Benign, 113,
P 13-22

Melanoma, cutaneous, 114, P 13-
23

Melanoma, ocular, 114, P 13-24
Melanosis coli, 218, P 19-48
Membranous inflammation, 14,
P5-5

Membranous long microvilli,
Mesothelioma, EM, 182, P 16-26
Membranous short microvilli,
adenocarcinoma, EM, 182, P 16-
25

MEN-2 medullary carcinoma,
191, P 18-3

Meningioma, EM, 185, P 16-31
Meningioma, 112, P 13-20
Merckl cell carcinoma, 112, P 13
-41

Mesonephric adenoma, 161, P
13-118

Mesonephric remnants, 205, P
19-22

Mesothelial hyperplasia, 204, P
19-20

Mesothelioma, 196, P 13-60,
135, P 19-5

Mesothelioma, primitive desmo-
somes, EM, 183, P 16-27
Mikulicz lymphoepithelial lesion,
76, P 10-8

Microarray (chip technology),
173, P 16-7

Microglandular adenosis, Breast,
203, P 19-19

Micronucleation, 52, P7-24.
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Multinucleation, 51, P7-23.
Microscopic polyangiitis, 59, P 8
-13

Minimal deviation melanoma,
199, P 19-10

Mitotic catastrophe
(Micronucleoli), 51, P 7-23, 52, P
7-24

Mitral valve vegetations, 67, P 9-
11

Molluscum contagiosum, 20, P 6
-5

Monkberg medial sclerosis, 62, P
8-18

Monilia, 27, P 6-19

Mucinous degeneration, C.T.,
ganglion, 43, P 7-6

Mucinous degeneration, epitheli-
um, 42, P 7-5

Mucoepidermoid carcinoma,
162, P 13-119

Mucormycosis, 28, P 6-21
Mullerian carcinosarcoma, 163,
P13-121

Mullerian duct inclusion, Lymph
node, 221, P 19-54

Multicolor karyotyping, 171, P
16-3

Multicolour flow cytometry, 174,
P 16-10

Multiple myeloma, 148, P 13-91
Multiple polyposis, Colon, 192,
P 18-5

Mycosis fungoids, 149, P 13-93
Myeloid metaplasia, 216, P 19-44
Myopericytoma, Benign pediat-
ric, 133, P 13-63

Myositis ossificans, 212, P 19-36
Myxoliposarcoma, 127, P 13-49
Myxoma, 139, P 13-74

N

Nephroblastoma, 159, P 13-113
Neuroblastoma, 119, P 13-33
Neuroblastoma, Pediatric round
cell tumors, 194, P 19-2
Neuroendocrine microgranules,
Carcinoid, EM, 183, P 16-28
Neuroepithelioma, 123, P 13-42
Neurofibroma, 115, P 13-25
Neurofibromatosis, 193, P 18-7
Nevus cell inclusions, Lymph
node, 220, P 19-52

Next generation sequencing,
174, P 16-9

Nocardia, 26, P 6-17

Nodular fasciitis, arm soft tissue,
215, , P 19-42

Non-caseating granuloma
(Sarcoidosis), 17, P 5-11
Non-Hodgkin lymphoma, EM,
187, P 16-35

(0}

Odontoma, 110, P 13-15
Olfactory neuroblastoma, 121, P
13-38

Organized thrombus, 55, P 8-4
Ossifing fibromyxoid tumor,
141, P 13-77

Osteochondroma, 138, P 13-71
Osteofibrous dysplasia, 5, P 4-9
Osteoid osteoma, 136, P 13-67
Osteosarcoma (Osteolytic and
juxtacortical), 137, P 13-70
Osteosarcoma (X-ray and con-
ventional type), 137, P 13-69
Ovotestis, 11, P 4-21

r

Panniculitis like T-cell lympho-
ma, 202, P 19-16

Parachordoma (= Myoepithelio-
ma), 141, P 13-78
Paraganglioma, 119, P 13-34
PCR, P 16-1

Penetrating nevus, 219, P 19-51
Pericytoma, Malignant 134, P 13
-64

Perivascular epithelioid cell tu-
mor (PEComa), 145, P 13-86
Phosphaturic mesenchymal tu-
mor, 142, P 13-79

Phyllodes, Malignant, 198, P 19-
19

Pigmented neuroectodermal tu-
mor of infancy, 117, P 13-29
Pineoblastolma, 121, P 13-37
Pleomorphic liposarcoma, 128, P
13-51

Pneumocystosis, 30, P 6-25
Polyarteritis nodosa, 58, P 8-10
Post-chemotherapy carcinoma
insitu, 169, P 15-11
Post-chemotherapy dysplasia,
Urinary bladder, 208, P 19-29

Post-chemotherapy, Complete
response, Breast (CR/ Grade
I1I), 168, P 15-9
Post-chemotherapy, complete
response, Lymph node (CR/
Grade 1I1I), 169, P 15-10
Post-chemotherapy, No re-
sponse (NR/Grade 0), 167, P 15
-7

Post-chemotherapy, Partial re-
sponse (PR/ Grade I), 168, P 15
-8

Post-instrumentation pseudo-
tumor, 212, P 19-37
Post-instrumentation spindle cell
lesion, 68, P9-12
Post-irradiation fibroblastic atyp-
ia, 213, P 19-38
Post-mastectomy lymphangio-
sarcoma, 70, P 9-16 and P 9-17
Post-operative transplant in-
farcts, 91, P 11-27
Post-radiation hemangioendo-
thelioma, 71, P 9-19, P 9-20
Post-surgical granuloma, 64, P 9-
4

Post-Tamoxifen endometrial
carcinoma, 71, P 9-18
Post-therapy atrophy, 165, P 15-
3

Post-therapy degeneration, 164,
P 15-1

Post-therapy differentiation
(Neuroblastoma), 166, P 15-4
Post-therapy differentiation
(8CO), 166, P 15-5

Post-therapy differentiation, leu-
kemia, P 15-6

Post-therapy necrosis, 165, P 15-
2

Post-transplant Kaposi sarcoma,
72, P 9-21

Primary hyperthyroidism
(Grave's disease), 74, P 10-3
Primitive melanosomes, EM,
184, P 16-29

Prostate infarct, metaplasia, 210,
P 19-32

Protein electrophoresis, 177, P
16-15

Protein Western blotting, 177, P
16-16

Pseudoepitheliomatous hyper-



plasia, 209, P 19-31
Pseudohyperplastic carcinoma,
prostate, 200, P 19-12

Q

Quilty lesion of endomyocardi-
um, 69, P 9-15

R

Recent thrombus, 54, P 8-3
Reed Sternberg cells, CD30 +ve,
175, P 16-13

Renal dysplasia, 6, P 4-11
Retinoblastoma, 120, P 13-36
Retinoblastoma, 120, P 18-1
Rhabdomyoma, 129, P 13-54
Rhabdomyosarcoma, Alveolar
and pleomorphic, 130, P 13-56
Rhabdoid tumor, Extrarenal ,
145, P 13-85
Rhabdomyosarcoma, EM, 185,
P 16-33

Rhinoscleroma, 24, P 6-13
Rosai-Dotrfman disease, 153, P
13-102

Round cell tumors of bone, 194,
P 19-1

Round cell tumors, 195, P 19-3
Russell bodies, 41, P 7-2

S

S. hematobium, 35, P 6-34

S. mansoni, 35, P 6-35

S. worms in portal vessels, 36, P
6-36

Salivary inclusions, Lymph node,
220, P 19-53

Seborrheic keratosis, Skin, 217,
P 19-46

Seminoma/ Dysgerminoma,
156, P 13-108

Serous inflammation, 12, P 5-1
Sertoli cell only, 1, P 4-2

Sessile serrated polyp, 202, P 12-
23

Sialometaplasia, 62, P 9-1, 209, P
19-30

Silicon granuloma, 66, P 9-8
SISH, 172, P 16-6

Small cell carcinoma, lung, 118,
P 13-31

Small lymphocytic lymphoma/

CLL, 1406, P 13-87

Soft tissue nematode, 34, P 6-33
Solitary hyperplastic polyp, 100,
P 12-19

Solitary juvenile polyp, 100, P 12
-18

Southern blot, 173, P 16-8
Spindle cell nevus (Spitz), 218, P
19-49

Spindle cell tumors, 196, P 19-4
Squamous cell carcinoma, 103, P
13-2

Squamous cell papilloma, 103, P
13-1

Squamous metaplasia, histology,
94, P 12-7,95, P 12-10

Stem cell culture, 91, P 12-1
Stem cell differentiation, 92, P
12-2

Srewart— Travis lymphangiosar-
coma, 70, P9-16 and P9-17.
Stimulated hematopoietic cells
(BM), 68, P 9-13

Streak gonad, 10, P 4-19
Strongeloides, 34, P 6-32
Suppurative granuloma (Cat
scratch), 17, P 5-12

Suppurative inflammation, 13, P
5-3

Suture granuloma, 66, P 9-9
Symplastic changes, 52, P 7-25
Synovial sarcoma, 142, P 13-80

T

Takayaso vasculitis, 57, P 8-8
Talk granuloma, 64, P 9-5

The legend of transplantation,
78, P 11-1

Thromboangiitis obliterans, 59,
P 8-12

Thymic hyperplasia (Mythenia
gravis), 75, P 10-5

Thymoma (Type A, Type AB),
107, P 13-10

Thymoma (Type B3), 108, P 13-
11

Thyroglossal cyst, 6, P4-12
Tick bite, 40, P 6-44
Toxoplasmosis, 31, P 6-27
Transitional carcinoma, 105, P
13-6

Transitional papilloma, 105, P 13
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Traumatic neuroma, 63, P 9-3
Trichomonas vaginalis, 32, P 6-
29

Tubular adenoma, 101, P 12-21
Tubulovillous adenoma, 102, P
12-22

U

UADT, high grade dysplasia, 98,
P12-14

UADT, Low grade dysplasia, 97,
P12-13

Ulcer, 13, P 5-4

Ulcerative colitis, 77, P 10-9, 77,
P 10-10

Undescended testis, 3, P 4-5
Undifferentiated large round cell
tumor, 197, P 19-6

Urachal carcinoma, 161, P 13-
117

Urachal cyst, 8, P 4-16

| 4

Vascular dysplasia, 55, P 8-5
Verruca valgaris, 19, P 6-3
Visualization of target proteins,
178, P 16-17

w

Wallerian degeneration, 53, P 7-
26

Wegner vasculitis, 60, P 8-14

X

Xanthogranuloma, kidney, 200,
P 19-24

Xanthoma, 44, P 7-8
Xeroderma, 193, P 18-6

Y
Yolk sac tumor, 156, P 13-107






