How to prepare pathology specimens

For histopathological analysis, pathologists use four kinds of
specimens, namely paraffin sections, frozen sections, cytology
preparations and ultrastructural sections. As fixatives, formalin is
mainly used for paraffin sections, ethanol for frozen and cytology
specimens and glutaraldehyde for EM study. A variety of staining
procedures are utilized for analysis. Hematoxylin and eosin (H&E)
stain is the main technique for paraffin sections, and Papanicolaou
(Pap) and Giemsa stains for cytology specimens. Immunostaining is
useful in localizing certain antigenic substances in the preparations
not only for histopathological diagnosis but also morphological
research. The techniques are briefly overviewed herein.



Pathology specimens

Paraffin sections (34 nm thick)

Formalin fixation and paraffinembedding
Frozen sections

Cryostat sectioning at- 25

Cytology preparations

Cell smears on glass slides

Electron microscopy
Ultrathin sections (100 nm .1 nm thick)



Preparing formalinfixed paraffin embedded sections

Fixation in 10% formalin solution
Sampling

Dehydrationin ethanol

Delipidationand substitution in xylene
Paraffin embedding in paraffin wax
Sectioning on microtome
Hydration(xylene ethanol water
Staining (hematoxylreosin: HE staining)
Dehydrationand mounting with cover glass

(water ethanol xylene mounting media)
10 Microscopic evaluation




F |Xatlves Formalin = 37% formaldehyde solution

Cross linkageof protein molecules

a) Formaldehyde solution
10%ormalinsolution (3.7% formaldehyde)
Buffered or neutralized 10% formalin
Buffered 4% paraformaldehyde solution

b) Glutaraldehyde solution (2.5% buffered)

for electron microscopic observation
2) Dehydration for aggregating protein molecules
a) Ethanol
b) Acetone 4



Fixation in formalin (large, surgical material: gastric cancer)
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Fixation in formalin (small biopsy material)




Sampling (pancreas head cancer)
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Sampling from a breastonserving surgery specimen

Stepwise sampling at every 4 mm width for ductal carcinommas/tu of the breast



Sampling from benign intraductal papilloma of the breast

All the lesion should be evaluated stepwidestopathologically



Laminar flow table: an equipment for avoiding inhalation of formaldehyde
gas and volatile organic solvents such as acetone and xylene
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Without
delipidation
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Delipidationin acetone
(breast specimen)




Preparation of paraffin blocks kept for years




Paraffin blocks gastric/colon endoscopic biopsy material
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Paraffin sections HE preparations)




Specimen keeping after sampling with formalin solution

The numbered specimens of gastric cancer (left) and colon cancer (right)




Recycling of organic solvent

a distillation apparatus for
acetone reuse

before residue after

-

R ‘ ‘ 7 4 ‘




Recycling for organic solvent
distillation for used xylene

Left a dedicated device
Right oily material residue
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Left ' Neutralization of used formalin
s addition of commercially available
neutralizing powderx

'Right Equi pmeabQuto() i f or
adsorbing DABs diaminobenzidinex
used in chromogenic immunostaining




Inappropriate formalin fixation: jarpacked small bowelI

Candidal peritonitis

AU e AL




Inappropriate (poor) fixation: cut surfaces




Cut surface of surgical specimen of hepatocellular carcinoma
fixed overnight in 10% formalipoor fixation
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Refixation in formalin one more night
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r nodules means bile production
by the well-differentiated cancer cells of hepatocyte origin
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Poor fixation of the spleen simultaneously resected for pancreas cancer
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Electron microscopy

Transmission EM
Scanning EM

.

Scanning electron micrographs

Transmission electron microscope top mite
Bottom' RBC, platelet and lymphocyte


http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Red_White_Blood_cells.jpg
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Transmission EM (normal myelinated nerve fiber):
Myelin sheath (M), axon (A) and Schwanall (S)



