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MethodsMethods in in pathologypathology..

BasicBasic histologicalhistological techniquestechniques..

PathologyPathology
departmentdepartment

BiopsyBiopsy stationstation

�� Material registration (biopsy station)Material registration (biopsy station)
�� Gross examination Gross examination -- Material sectioningMaterial sectioning
�� Material processing:Material processing:

��Non fixed tissue (Touch imprint / smear preparation )Non fixed tissue (Touch imprint / smear preparation )
��Fixation Fixation 

�� Chemical (1 part of Chemical (1 part of formolformol* : 9 parts of * : 9 parts of waterwater
→→ 10 % 10 % formolformol = 4 % formaldehyde)= 4 % formaldehyde)

�� Physical (freezing, cooking, microwave)Physical (freezing, cooking, microwave)

��Embedding (Embedding (parafineparafine))
��Cutting (microtome, Cutting (microtome, cryostatcryostat))
��StainingStaining
��Histological finding descriptionHistological finding description
��DiagnosticalDiagnostical considerationconsideration
��DiagnosisDiagnosis

* formol (formaline) = 40 % formaldehyde

Basic staining methods:Basic staining methods:
�� Hematoxylin and eosinHematoxylin and eosin
�� van van GiesonGieson
�� PhosphoPhosphotungstictungstic--hematoxylinhematoxylin

Special methods:Special methods:
Histological methodsHistological methods

Cytological methodsCytological methods
�� gynecological (cervical smear)gynecological (cervical smear)

�� PapanicolaouPapanicolaou staining (polychromatic staining)staining (polychromatic staining)
�� NonNon--gynecological (sputum, body fluids, gynecological (sputum, body fluids, punctatpunctatees, ets, etcc.).)

�� HEHE
�� May May GrGrüünn Walt staining Walt staining –– GiemsaGiemsa RomanovskyRomanovsky

Chemical methodsChemical methods
�� HistochemicalHistochemical methodsmethods

�� Protein, lipids, Protein, lipids, saccharidssaccharids, , lectinlectin, metal , metal histochemistryhistochemistry
�� EnzymeEnzyme--histochemicalhistochemical methodsmethods
�� ImmunohistochemicalImmunohistochemical methodsmethods

�� Fluorescent methodsFluorescent methods

Physical methodsPhysical methods
�� Transparent and incident light examinationTransparent and incident light examination
�� PolariPolarizzed light ed light microspopymicrospopy ((oxaoxalllatlatee and other crystals, silicate elements, and other crystals, silicate elements, anizotropicanizotropic lipids, lipids, 

and others)and others)
�� Electron microscopyElectron microscopy
�� ConfocalConfocal laser scanning microscopylaser scanning microscopy
�� HistoradioHistoradiographicgraphic methodsmethods
�� Phase contrast optical microscopy, Differential interference conPhase contrast optical microscopy, Differential interference contrast microscopytrast microscopy
�� Dark field optical microscopyDark field optical microscopy

BasicBasic stainingsstainings

evaluationevaluation byby Bethesda (Bethesda (descriptiondescription),),
beforebefore:: Pap (1.Pap (1.--5. 5. gradegrade))

BasicBasic stainingstaining methodsmethods

-Gram negative bacteria

Gram positive bacteria

Calcium

---Glycogene
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Staining

Tissue

SpecialSpecial chemicalchemical methodsmethods
HistologicalHistological stainingstaining methodsmethods::

��ElasticElastic fibresfibres ((EzorcinEzorcin and and fuksinfuksin by by WeigertWeigert))

��ReticulinReticulin fibresfibres ((ImpregnationImpregnation withwith thethe silversilver
saltssalts by by GomoriGomori))

��FibrinFibrin, , fibrinoidfibrinoid ((MalloryMallory phosphotungsticphosphotungstic--
hematoxyllinhematoxyllin))

��ThrombocytesThrombocytes ((IntenseIntense, , shortlyshortly differentiateddifferentiated
stainingstaining by by GiemsaGiemsa))

��LipidsLipids ((SudanSudan))

��MucinMucin ((MayersMayers’’ mucikarmmucikarmineine))
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��GlGlycogenycogen ((BestBest carminecarmine))
��BacteriaBacteria (Gram, (Gram, methmethyylenlen blueblue, , GiemsaGiemsa

stainingstaining))
��PolysaccharidesPolysaccharides, , neutralneutral

mucopolysaccharidesmucopolysaccharides, , mucoproteinsmucoproteins, , 
glycoproteinsglycoproteins, , glycolipidsglycolipids
((PASPAS--reactionreaction by by McManusMcManus))

��AcidAcid mucopolysaccharidesmucopolysaccharides ((HallHall methodmethod in in 
modificationmodification by Mby Müüllerller or or GomoriGomori, , alcianalcian
blueblue followedfollowed by by metachromaticmetachromatic reactionreaction))

��DNADNA ((FeulgerFeulger reactionreaction))
��FeFe2+2+, Fe, Fe3+3+, , CuCu, , PbPb et.alet.al..

EnzymohistochemicEnzymohistochemic methodsmethods::

slideslide →→ substratesubstrate →→ detectiondetection ofof reactionreaction productproduct

oxidaseoxidase, , peroxidaseperoxidase, , dehydrodenasedehydrodenase,,
phosphatasephosphatase ((alcalicalcalic, , acidicacidic))

ImmunohistochemicalImmunohistochemical methodsmethods::

AgAg ⇔⇔ AbAb

DirectDirect methodmethod
IndirectIndirect methodmethod
SandwichSandwich methodmethod

PeroxidasePeroxidase -- antiperoxidaseantiperoxidase complexcomplex
AvidinAvidin –– biotinbiotin complexcomplex (ABC)(ABC)
In situ In situ hybridisationhybridisation
HistologicalHistological slidesslides processingprocessing -- digestiondigestion

��OwnOwn fluorescencefluorescence ((autofluorescenceautofluorescence))

��ObtainedObtained fluorescencefluorescence ((stainingstaining ofof thethe
tissuetissue by by fluorescentfluorescent stainsstains))

FluorescentFluorescent methodsmethods::

FluorescenceFluorescence –– transformationtransformation ofof invisibleinvisible UV UV radiationradiation
to to visiblevisible illuminationillumination --
fluorochromefluorochrome surfacesurface

ElectronElectron and and radioactiveradioactive
microscopicmicroscopic methodsmethods

��Raster Raster -- electronelectron microscopymicroscopy

��TransmissionTransmission -- electronelectron microscopymicroscopy

��SIMS SIMS analysisanalysis

��EDAX EDAX analysisanalysis


