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Any Sectionis an artifact becauseX X

w3-4 um in thickness.

wOne moment in agonal stage of cells.
wShrinking is always there.

wSome structures are stained, others not.
wCovered.

wCan we still do something wrong?

wWe can: tresholds, opinion, recognition, substraction of
F NOUATFIF OUaXDdH



But there is somethingwhat we shoulduseX X

W CanPathologyrise to the challengesinherent in the new
world of One Medicine? For over a century and a half of
modern pathology, we have possesseda unique technology,
the microscope We possessa unique skill,
microscopicA YV 0 SNLINB i | G A 2y XY

Cardiff RD, Ward JM, Barthold SW (2009: W h yiriedicine -
one LJF U K Z fargd YWetethary and human pathology pre-
pared? Laboratory Investigation, 88: £36

And High Qualified Technicians,and discussion,discus
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What can we do wrong?

Sampling procedures may be insufficient:

- little tissue
- wrong trimming procedures



Artifacts induced during tissue trimming

Transversal

Longitudinal




What can we do wrong?

W

how to avoid the enhancementor unnecessarytissue
artifacts

- pressure
- Inadequate fixatives
- misinterpretation



Tissue Artifacts Induced by Fixation Pressure




Tissue Artifacts Induced by Fixation

Normal Duodenum and PancreaBroperlyinflated with
Formalin atNecropsy



Tissue Artifacts Induced blyixation Pressure

Normalduodenumand pancreas overinflatedvith formalin at
necropsy



Pulmonaryinfusion: Why? Influence on Diagnose!




Pulmonaryinfusion (mouse)




Pulmonarylnfusion may cause artifacts

Separation of the privasculannterstitial tissue sometimes
confusedwith perivascular edema
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Inappropriate fixative may cause inadequate diagnose

- Study on induced artifacts performed at Harlan incl.

- use of different fixatives, fixation time, drying out of
organs, cooling, freezing, autolyis etc.

- Inappropiate fixatives may cause alterations confused
with induced lesions e.g. degeneration, necrosis etc.



Artifacts by Fixation: Formaldehydes Ethanole

Kidney: block 5x5
mm, ET70%,1 day

Kidney: block 5x5
mm, F4%,1 day
Dog.



Artifacts by Fixation: Formaldehydes Ethanole

Lung: block 5x5 mm,
ET70%,1 day
Dog.

Lung: block 5x5 mm,
F4%,1 day
Dog.




Cytoplasmic vacuolation in neural tissue produced é&janol
fixatives
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Cytoplasmic vacuolation in neural tissue produced éhanole
Ixatives




Cytoplasmic vacuolation in neural tissue produced éranol
fixatives

C_ontrol Males Trimmed on Thursday
High Dose Males Trimmed on Friday
Control Females Trimmed on Friday

High Dose Females Trimmed on Monday



Artifacts vs testicular lesions with formalin




Fixation artifacts involving the testes (control dogs)
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Range of fixation artifact




Artifacts by Fixation: Formaldehydes Ethanole

Fetalliver: in situfixed,;
ET70%.

organ, F4%.



Artifacts by Fixation:5 I @ A Rws Pogmdldehyde




Thicknesf Wet Tissuedor Fixation

Liver: block 10x10
mm, F4%,1 day
Dog.

Liver: block 5x5 mm,
F4%,1 day
Dog.




Thicknesf Wet Tissuedor Fixation

Liver: block 10x10
mm, F4%,1 day

Liver: block 5x5 mm,
F4%,1 day
Dog.




Fixation techniqgues may cause misinterpretation

- Perfusion vs immersion fixation causes different
appearance of morphological structures in tissues.



Perfusionwith Formaldehyde

Lung: inflation, F4%.
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Lung: pertusion,
F4%.




Perfusionwith Formaldehyde

Kidney: immersion

idney: perfusion,

F4%.




Perfusionwith Formaldehyde

Liver: immersion,

Liver: perfusion,
F4%.



Fixation techniqgues may cause misinterpretation

- Perfusion technigue is an absolute MUST in neuro
toxicity studies.

- Dark stained neurons in immersion fixed brains may
cause overestimations and wrong settings of
NOEL/NOAEL!
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perfusion,

Brain
F4%.
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Artefacts byoverpressionin brain
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Artefacts byoverpressionin brain




Storage of decedent animals prior to necropsy

- Issue mainly in oncogenicity studies

- trained available personell
- weekend programs

- fridgerator is a possibilty but freezers are obsolete



Cooledin fridgerator 5-8 °C

ver: 24hr,
ridgerator, F4%.

Kidney: 24hr,
fridgerator, F4%.




FroozenTissuesKidney




FrozenTissuesLiver




Postmortal changes may cause in misinterpretation

W
- Study on induced artifacts performed at Harlan incl.

- use of different fixatives, fixation time, drying out of
organs, cooling, freezing, autolyis etc.

- Inappropiate fixatives may cause alterations confused
with induced lesions e.g. degeneration, necrosis etc.



DryingArtifacts

YARYSéY cn\
temperature, F4%.

KidneyyY wopn¥2
temperature, F4%.
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Kidney: 4hr, room
temperature, F4%.

Autolysis




Autolysis

idney: 24hr, room
emperature, F4%.




Autolysis

Liver: 4hr, room
temperature, F4%.



Autolysis

iver: 24hr, room
emperature, F4%.

Liver: 12hr, room ot &

temperature, F4%. [ - \ L *’QP s fwwy\




Postmortem hepatocellular cytoplasmic vacuolation




Staining

- routine staining may reveal different appearance of
structures EVEN by hematoxylin&eosin

- personal experience and training

- special stains and immunohistochemistry may cause
confusion If;
- tissues under examination that are rarely being
evaluated
- false negative or positive immune reactivity



Different H&EStaining Kidney




Different H&EStaining Liver




Rarely evaluated tisues: e.g. Sheeayervetrebral discs




What about experience?

_ P
- rare or unusual lesions may be unknown to the

pathologist
- over many years there was a lack in case publications
- PR should be applied to each study
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Is this true?

- Short term vs long term studies



Rare orunusualfindings

Mesenteric Vein PlexiformVasculopathy




Organ ofZuckerkandlperiaortic paraganglioma




Organ ofZuckerkandlperiaortic paraganglioma

Organs ol Zuckerkand|

Sympathetic trunk

Superior Carvical Ganglon
Blodder



Perivertebralchordoma metastatic to lung




lto-tumor in mouse liver




Mouse livercg Intravascular hepatocytes




Mouse liver¢ Intrahepatocyticerythrocytes
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Misdiagnosis

- Thresholdfor diagnosis of lesion (especially nen
neoplasticaging lesion¥

- Use of different terminology for same lesions within
one study

- Wrongly used terminology



Alveolo-bronchiolar hyperplasiasrs Aadenoma




Leydigcell hyperplasiarsadenoma




