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The Pathological Diagnosis and Interpretation of Pathological Results:
Emphasis on Imnmunohistochemical Staining

Jae Ho Han

Department of Pathology, Ajou University School of Medicine, Suwon, Korea

Hematoxylin and eosin staining is simple and one of the most important techniques in pathological diagnosis. However, it cannot
provide complete information about the disease of a patient. Immunohistochemical staining (IHC) is an important method for dem-
onstrating the distribution of a certain molecule or antigen in tissues using specific antigen-antibody reactions. It is used in routine

diagnostic work and research to explore biomarkers. In this review, I aim to provide an adequate interpretation of the results of IHC
and pathological diagnosis for clinicians. (Korean J Med 2017;92:36-40)
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Table 1. Immunohistochemical staining according to the tissue and origin of the tumor

Lung TTF-1
Estrogen receptor
P

Breast rogesterone' receptor
Mammaglobin
BRST-1

CAMS.2 (LMW Keratin)
Liver AFP
Hep BS Ag

PAX-8
Ovary Estrogen receptor
Progesterone receptor

Thyroglobulin
Thyroid Calcitonin (medullary)
TTF-1

PAP
Prostate PSA
Leu-7

Colon

Myogenic tumor

Melanoma

Seminoma

Vascular tumor

Neuroendocrine tumor

CEA
CK20

Actin (pan)

Smooth muscle actin (SMA)
Desmin

Myoglobin

Myogenin

Vimentin

S100

HMB-45 (melanosome)
Melan-A (MART-1)

Vimentin
PLAP
Ferritin

Factor VIII
CD34
CD31

Chromogranin
Synaptophysin
NSE

CD56

TTF, thyroid transcription factor; CEA, carcinoembryonic antigen; CK, cytokeratin; CAM, mouse anti cytokeratin 8 & 18; LMW, low
molecular weight; AFP, alpha fetoprotein; HMB, human melanoma black; MART, melanoma antigen recognized by T cell; PAX,
paired box gene; PLAP, placental alkaline phosphatase; CD, cluster disgnation; PAP, prostatic acid phosphatase; PSA, prostate specific

antigen; NSE, neuron specific enolase.
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Table 2. Method for immunohistochemical staining

Step Protocol

Fixation 10% Neutral buffered formalin for 24 h at room temperature

Embedding and sectioning

Deparaftinization and hydration
Antigen (or epitope) retrieval

Paraffin-embedding
Mostly 4 pm

60°C hot plate
Heat-induced epitope retrieval is most widely used

250 pL of 1% DAB, and 250 pL of 0.3% hydrogen peroxide in 5 mL of PBS, 1-3 min at

Blocking Normal sera of the same species of the secondary antibody, or premixed
Varies from 30 min to overnight, from 4°C to room temperature

Primary antibody Antibody dilution in protein blocking solution or premixed Ab diluents
Appropriate antibody selection and titration

Incubation 30-60 min at room temperature

Wash (TBS-T) 3 x 5 min

Secondary antibody -

Incubation 30-60 min, room temperature

Wash 3 x 5 min, TBS-T

Add substrate room temperature

Wash 3 x 5 min, DW

Counterstain Hematoxylin, 1 min

TBS-T, tris buffered saline-Tween 20; DAB, diaminobenzideine; PBS, phosphate-buffered saline; DW, deionized water.

CK7/CK20

Biliary tract
Mucinous ovary

4

CK19; CDX2

1

CK7+/CK20+ CK7+/CK20+
Upper gastrointestinal Thyroid
Pancreas Lung

Breast
Endometrium
Serous ovary

Upper gastrointestinal
Biliary tract
Pancreas

I
CK7-/CK20+
Colon

CK7-/CK20+
Prostate
Kidney
Adrenal gland

VIM; PSA; Melan-A

PSA+

Prostate

Other stains-

VIM+/ Melan-A+

Adrenal gland

All satins-

Upper
gastrointestinal/
Pancreas

|

V—I—I

I 1 1
CK19+/CDX2- CK19+/CDX2+ CK19-/CDX2- l
Biliary tract Upper Pancreas
gastrointestinal/ TTF1; TG; ER; CK19
Mucinous ovary |
[ | | I
TTF1+ TTFL+/TG+ ER+/CK19+ CK19+
Other stains Other stains- Other stains- Other stains-
Lung Thyroid Breast/Serous Biliary tract
ovary/endometrium
CA125
CA125+ CA125-

Serous

Breast/

Upper

ovary

Endometrium

gastrointestinal

CDX2+ CDX2-

Pancreas

VIM+
Other stains-

Kidney

Figure 1. Diagnostic algorithm for a malignant tumor using an immunohistochemical staining panel. CK, cytokeratin; CDX, caudal-re-

lated homeobox transcription factor; TTF, thyroid transcription factor; TG, thyroglobulin; ER, estrogen receptor; CA, cancer antigen;

VIM, vimentin; PSA, prostate-specific antigen.
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