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Introduction

i Rudimentary Histological techniques began in
the 1860s and by 1900 most of the techniques
used today were available.

1 Histology is a very technical discipline, although
automation has increased.

i Variety of methodologies has decreased due to
health and safety and environmental legislation.

1 Malin objectives of the process is to maintain
clear and consistent morphological features,
especially microanatomy; nuclear and
cytoplasmic detail.



Fixation

Fixation is the foundation for all tissue processing.

Main objectives of fixation Is to preserve the tissue, short
and long term preventing destruction by catabolic
enzymes or bacterial decomposition.

Other objectives include, to coagulate tissues to prevent
the loss of diffusible substances, fortify the tissue against
the deleterious effects of tissue processing/preparation
and promote high quality staining.

i All microscopy images are compromised: fixation fixes
tissue at a specific point in time. At what point in the
timeline has this picture been taken?

1 All fixatives have artefacts 1 but are consistent, mostly
tissue shrinkage and hardening.

Most commonly used fixative today is 10% Neutral
Buffered Formalin (NBF).



NBF

10% NBF is most widely used as it gives superior
staining with H&E. NBF is toxic and PPE should always
be worn.

i Current disposal practices of NBF are numbered, target
for future EU legislation.

NBF is a non-coagulant fixative and preserves tissues

t hrough fAmet hyl ene Dbridgeso
reacts with water forming methylene hydrate, this

product then reacts with protein side chains (e.g.

arginine, lysine, cysteine) forming the bridges.

Methylene bridges occur within hours and days, followed

In subsequent weeks by cross-linking.

1 Cross 1 linking: formaldehyde reacts with nuclear
proteins and acids (A-T), also lysine with amide groups
within the protein back-bone.
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Cross-linking of Proteins

i Cross-linking of proteins is reversible.

i Methylene bridges and cross-linking must be considered
for further testing, DNA/RNA analysis, ISH and ICC.

i ICC control tissue from surplus? Should be taken at
time of sample (or within few days) NBF pH could alter.

u Antigen retrieval and DNA extraction techniques utilise
heat to relax/break methylene bridges/cross-links. Must

elucidate fixation time-line.
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Fixation tips

1 Fixation penetration by NBF is limited by 1
mm/hour.

1 Large specimens should be opened as early as
possible .

1 NBF will harden and shrink tissues T check
orientation of tissue within pot.

1 Is there enough fixative within the container to fix
the specimen should be 10 times volume to
specimen size i are all aspects of the specimen
covered by formalin?

1 Most labs buy in NBF automatically buffered -
always check that buffers are solute.



Tissue Processing

u Main objective Is to remove all extractable water
from the tissue, replacing it with a support
medium (paraffin wax).

i Paraffin wax Is required for rigidity to allow
sectioning without damage or distortion.

Stages of tissue processing include
i Dehydration i removal of formalin/water

u Clearing 1 removal of dehydration reagents
preparing tissue for wax infiltration.

o Infiltration I permeating tissue with paraffin wax.
it Embedding.



TI ssue Process.|

Dehydration
i Increasing gradients of alcohol slowly replaces formalin/water.

u  Solvents such as alcohol is used as it is hydrophilic; strong polar
groups interact and bind with the water molecules within the tissue.

i Excessive dehydration causes tissues to shrink, be hard and brittle.

i Incomplete dehydration prohibits infiltration of clearing agents &
wax.

Clearing

u Clearing term refers to the translucent appearance of tissues (e.Jg.
subcutaneous regions in skin).

o Most common clearing agent is Xylene. Clearing agents are
hydrocarbons with refractive indices similar to protein.

i Most clearing agents have a low boiling point (BP) T the lower the
BP is the easier the clearing agents can replace dehydration fluids
and similarly be replaced by wax.

i Prolonged exposure can make tissues hard and brittle.
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Infiltration

i Wax consists of long chain hydrocarbons.

o Wax forms a matrix this prevents the tissue being distorted during
cutting.

o Wax has various malting points i softer the wax, easier for
sectioning. Wax temperature should be suitable for lab temp.

Embedding

i Embedding of tissue should highlight any processing problems e.qg.
If blocks are clear/smell of Xylene.

o Orientation is most important aspect, inking and embedding
instructions facilitates communication.

o Processing will shrink tissues 1 if its hard to discern orientation at
the trim it will be even harder to orientate following processing.
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Optimal Conditions for improved tissue processing
Heat

o Heati Increases rate of penetration and fluid exchange. Limit
temperature to ~45AC as increased temperatures result in
shrinkage, hardening and brittleness. Higher temperatures may also
effect ICC.

Viscosity

u  This relates to infiltration fluids such as paraffin wax; molecules
within all processing reagents should be small to increase the rate of
fluid penetration.

Vacuum

u Reduced pressure increases rate of infiltration decreasing the time
necessary to complete each stage in processing.

u  Vacuum will only remove reagents from tissue if they are more
volatile than the reagent its replacing.



Automated Tissue Processing

Most labs have automated processing machines benefits include:

i
i
i

i

Encl osed Aretortso contain f ume
Processors allow management of application of heat and vacuum.

Flexibility - processors are programmable allowing schedules to be
created to the requirements of patient cases and departmental
opening times.

Solution management i essential for sectioning.

Specialised Functions

u

Newer processors are designed with surround heating or microwave
technology. This reduces processing times.

The regulation of heat, especially with microwaves removes the
requirement of a clearing agent.

The removal of clearing agents means that the known thickness of
the block becomes critical. /
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Bayer/Tissue Tek VIP

Leica Peloris



Multiple pieces are grouped together

The tissue Is pressed flat

Cold blocks are remove
from moulds and scrape



