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INTRODUCTION

THE PRIMARY ROLE OF THE HISTOLOGY LABORATORY IS THE PROVISION OF A DIAGNOSTIC SERVICE
THROUGH THE PREPARATION, ANALYSIS AND INTERPRETATION OF TISSUE SAMPLES. GIVEN THAT THE

PROCEDURES INVOLVED ARE SO COMPLEX, IT IS INEVITABLE THAT ERRORS CAN TRANSPIRE THROUGHOUT
STAGES OF THE ENTIRE PROCESS.

IDENTIFYING THOSE ERRORS AND THEIR ROOT CAUSES IN THE CLINICAL SETTING CAN BE PERPLEXING.
OFTEN PARTITIONED INTO CLERICAL, PROCESSING, TECHNICAL AND DOCUMENTATION CATEGORIES,
ERRORS IN CELLULAR PATHOLOGY ARE MORE TRADITIONALLY SUBDIVIDED INTO PRE-ANALYTICAL,
ANALYTICAL AND POST-ANALYTICAL PHASES.



ERRORS CAN OCCUR AT PRE-ANALYTICAL, ANALYTICAL AND

POST-ANALYTICAL PHASES, WHICH CAN BE CLASSIFIED AS THE
FOLLOWING

e SAMPLE RECEIVING (REGISTRATION) (PRE-ANALYTICAL)
* FIXATION

* PROCESSING

« EMBEDDING

* SECTIONING ( ANALYTICAL)

» STAINING

* MOUNTING

e REPORTING AND DISPATCHING (POST-ANALYTICAL)



PRE-ANALYTICAL
SAMPLE RECEIVING ( REGISTRATION)

PREANALYTICAL PHASE COMPRISES OF TEST SELECTION, PATIENT IDENTIFICATION,
COLLECTION OF THE SAMPLE, HANDLING OF THE SAMPLE, SORTING OUT. NEGLIGENCE IN
ANY OF THESE STEPS CAN LEAD TO ERRONEOUS RESULTS ATTRIBUTED TO PREANALYTICAL

PHASE.

FOR EXAMPLE :
* MISLABELING A PATIENT'S SPECIMEN WITH ANOTHER PATIENT'S IDENTIFICATION DETAILS.

e DIFFERENCES IN SITE OF A SAMPLE TAKEN. ( E.G., RIGHT OR LEFT )

 PROPER FIXATIVE ( E.G., 10% BUFFERED FORMALIN) OR NORMAL SALINE FOR
IMMUNOFLUORESCENCE TEST



ANALYTICAL

FIXATION

BASIC DEFINITION OF FIXATION.

FIXATION IS A PROCESS WHICH IS NECESSARY TO PREVENT TISSUE FROM
DIFFUSION OF SOLUBLE COMPONENT THERE BY PREVENT AUTOLYSIS AND

PUTREFACTION.

DEPENDS ON THE NATURE AND QUALITY OF THE FIXATIVE AGENT ARTIFACT CAN
OCCURS. THE VOLUME OF THE FIXATIVE IS 20 TIMES MORE THAN THAT OF THE
SPECIMEN (LESS THAN 6MM). NORMALLY 10% FORMALIN IS USED AS FIXATIVE



ERRORS IN FIXATION

DELAY IN FIXATION & INADEQUATE FIXATION TIME PRODUCES SIMILAR
CHANGES

* THE SPECIMEN WILL LACK THE DETAIL AND LOSS OF CELLULARITY DUE TO AUTOLYSIS.

* THE STAINING QUALITY OF THE CELLS IS ALTERED, AND THE CELL CYTOPLASM AND NUCLEAR STRUCTURE
APPEARS COMPLETELY INDISTINCT.

*  INSUFFICIENT TIME FOR FIXATION, TOO LARGE A SPECIMEN AND REAGENT WITH POOR PENETRATION RATE,

Fixation delayed 38 min -~ false hyperchromasia
Poor detail of fibroblast nuclei
. Excellent indication - loss of detail of RSC




Figure 1. Estrogen receptor
(ER) staining of breast
carcinoma.

A. Tissue block fixed for 3
hours in 10% formal
saline showing weak
demonstration of ER
positive cells.

B. Tissue block fixed 8
hours in 10% formal
saline showing strong
demonstration of ER
positive cells



PROCESSING

A) IMPROPER DEHYDRATION

TOO LONG TREATMENT IN HIGHER CONCENTRATION OF ALCOHOL
RESULTS IN HIGH DEGREE OF SHRINKAGE OF THE TISSUE.

TOO LONG TREATMENT IN LOWER DILUTION OF ALCOHOL MACERATES THE TISSUE SEEN AS
VACUOLIZATION. THESE TWO PROCEDURES WILL ALSO MAKE THE TISSUE BRITTLE AND INTERFERE
WITH STAINING PROPERTIES

WHEN TISSUE IS NOT COMPLETELY DEHYDRATED, THE PARAFFIN WILL NOT INFILTRATE PROPERLY,
AND THE BLOCK IS DIFFICULT TO CUT RESULTING IN TEARING AND HOLES.

WHEN THIS OCCURS, REHYDRATE THE TISSUE SECTION AND REPEAT THE PROCESSING.
DEHYDRATION SHOULD BE ALWAYS GRADUAL STARTING FROM 50%.



B) IMPROPER CLEARING

e PROLONGED TREATMENT IN XYLENE WILL MAKE THE TISSUE BRITTLE, LEADING TO CRUMBLING
AND CRYSTALLIZATION DURING CUTTING.

» (CONVERSELY, IF SPECIMEN IS NOT CLEARED PROPERLY IN XYLENE, THE PARAFFIN WILL NOT
IMPREGNATE PROPERLY AND WILL LEAD TO DISTORTION OF TISSUE DURING SECTIONING

The uneven staining in this section is @
direct result of not enough fime in in
xylene to remove all the paraffin from
the tissue. This errors is also seen when
the support media for frozen sections has
not been adequately remove.




EMBEDDING

A) IMPROPER EMBEDDING
EXPOSING THE SPECIMEN TOO LONG DURING EMBEDDING PROCEDURE CAUSES EXCESSIVE

HARDENING SO THAT IT BECOMES FRIABLE, AND SECTIONING WILL GIVE RISE TO CRACKS

B) IMPROPER ORIENTATION.

* |MPROPER ORIENTATION WILL LEAD TO DISORDERLY ARRANGED HISTOLOGICAL FEATURES IN
SLIDE. FOR ORIENTATION OF SKIN, IT MUST BE POSITIONED SO THAT THE EPITHELIAL EDGES, THE
SUBCUTANEOUS TISSUE AND DEEPER LAYERS ALL FLAT TO THE BOTTOM SO THAT ALL STRATA WILL
BE SEEN IN THE FINISHED SLIDE.

 WHEN EMBEDDING MORE THAN ONE SPECIMEN, ALL THE PIECES OF TISSUE SHOULD BE
EMBEDDED FIRMLY TO THE BOTTOM OF THE CONTAINER SO THAT THE CUT SECTION WILL
PRESENT A VALID PRESENTATION OF THE TISSUE SUBMITTED



A. TISSUE FOLDING DUE TO IMPROPER
PROCESSING AND EMBEDDING.
HAEMATOXYLIN AND EOSIN STAIN x 20.

B. PINHOLE CAUSING CURLING OF TISSUE
AT EDGES LEADING TO DIFFICULTY IN
PERIPHERAL MARGIN INTERPRETATION.
HAEMATOXYLIN AND EOSIN STAIN. x 40.

C. LARGE PINHOLE A CAUSING
DISRUPTION OF TISSUE AT THE EDGE. x 20



SECTIONING.

A) SCORES AND TEARING IN SECTIONS

e THESE ARE CAUSED EITHER BY A NICK OR BLEMISH IN THE KNIFE EDGE AND WHEN SECTIONING
HARD PARTICLES SUCH AS FOCI OF CALCIFICATION, DEBRIS WITHIN THE BLOCK. IN THE FORMER
INSTANCE, THE TEAR USUALLY EXTENDS ACROSS THE WHOLE SECTION.

e [TIS AVOIDED USING DIFFERENT PART OF KNIFE OR CHANGING WITH A NEW BLADE . IN THE
LATTER, IT MAY START FROM THAT POINT.

e |TIS AVOIDED BY REMOVING THE HARD PARTICLE WITH FINE SHARP-POINTED SCALPEL OR BY
RE-EMBEDDING IN FRESH FILTERED WAX OR BY SURFACE DECALCIFICATION BEFORE CUTTING.



HISTOPATHOLOGICAL
IMAGE SHOWS SCORING
AND TEARING OF SECTION
DUE TO NICK IN KNIFE EDGE
(H&E, x10)



HISTOPATHOLOGICAL
IMAGE SHOWS VENETIAN
BLIND DUE TO VIBRATION
OF KNIFE EDGE (H&E, x10)




CONTINUE.....

THESE ARE CAUSED BY:
* TINY VIBRATIONS IN THE KNIFE EDGE:

ENSURE THAT THE KNIFE IS SECURELY CLAMPED INTO ITS HOLDER AND THE HOLDER TO THE
MICROTOME

e EXCESSIVE HARDNESS AND BRITTLENESS OF THE BLOCK:

CUTTING THINNER SECTIONS OR SOFTENING THE BLOCKS (SOFTENING FLUID OR SURFACE
DECALCIFICATION), USING SHARP HEAVY-DUTY KNIFE OR HEAVY-DUTY MICROTOME



B) COMPRESSION ARTIFACT

* BLUNT KNIFE: DISPLACEMENT OF TISSUE COMPONENTS, ESPECIALLY BONE IS A COMMON
FINDING .

e BEVEL OF THE KNIFE TOO WIDE. RESHARPEN TO PRODUCE SECONDARY BEVELS OR HAVE
REGROUND

* WAX TOO SOFT FOR TISSUE OR SECTIONING CONDITION: COOL BLOCK WITH ICE OR USE
HIGHER MELTING POINT WAX.

Histopathological image shows displacement of bone during
microtomy in association with the use of dull knife (H&E, x10)




C) MOUTH-EATEN EFFECT (HOLES FROM ROUGHING)

e |T OCCURS DUE TO EXCESSIVELY ROUGH TRIMMING OF THE PARAFFIN BLOCKS WITH GREATER
THICKNESS. THIS PULLS OUT THE TISSUE FRAGMENTS FROM THE BLOCK FACE AND THESE APPEAR
AS VOID SPACES OR HOLES IN SUBSEQUENT THIN SECTIONS WITH THEIR LONG AXIS PARALLEL TO
THE KNIFE EDGE. TO AVOID THESE ERRORS, THE KNIFE SHOULD BE CHANGED REGULARLY, AND
THE ROUGH CUTTING CARRIED OUT AT A LOWER THICKNESS SETTING. IF THE TISSUE IS CUT
TANGENTIALLY, THE CONNECTIVE TISSUE CORES MAY BECOME ENTRAPPED WITHIN THE
EPITHELIUM, GIVING A FALSE IMPRESSION OF INVASIVE SQUAMOUS CELL CARCINOMA

o8

Histopathological image shows tangential cut
artifact (H&E, x10)




D) FLOATER

e FLOATERS ARE PIECES OF TISSUE THAT APPEAR ON SLIDES THAT DO NOT BELONG THERE. THEY
MAY HAVE FLOATERS DURING PROCESSING AND MAY RESULT FROM SLOPPY PROCEDURES ON
CUTTING BENCH USING DIRTY TOWEL, KNIFE, GLOVES AND IMPROPER CLEANING OF WATER
BATH. THESE CAN HAVE TISSUES THAT ARE CARRIED OVER TO THE NEXT CASE.

Specimen-specimen contamination: A section of
cardiac muscle with a piece of extraneous thyroid
tissue present against one surface; H&E.




E) ALTERNATE THICK AND THIN SECTIONS

ALTERNATE THICK AND THIN SECTIONS ARE PRODUCED WHEN
THE WAX IS TOO SOFT FOR TISSUE, BLOCK OR BLADE IS
LOOSE, CLEARANCE ANGLE IS INSUFFICIENT, OR MECHANISM
OF MICROTOME IS FAULTY. REMEDY IS TO COOL THE BLOCK
WITH ICE, TIGHTEN THE BLADE AND INCREASE THE
CLEARANCE ANGLE. ALSO, WRINKLING AND CURLING IN
TISSUE CAN OCCUR AT THIS STAGE

Histopathological image shows curling due to folding of tissue
due to blunt microtome knife (H&E, x10)



NOTE DIFFERENCE IN COLORATION BETWEEN THESE
IDENTICAL SECTIONS (FIGURE 1). THICK AND THIN
SECTIONS CAN ALSO BE SEEN WITHIN THE SAME TISSUE
SECTION (FIGURE 2).




HISTOPATHOLOGICAL
IMAGE SHOWS WRINKLES
AND FOLDS DUE TO
UNEVEN STRETCHING OF
TISSUE SECTIONS (H&E, x10)




STAINING ARTIFACT

A) DUE TO RESIDUAL WAX

e RESIDUAL WAX IN A SECTION WILL PREVENT PENETRATION OF BOTH AQUEOUS AND
ALCOHOLIC DYE SOLUTIONS LEAVING AREA TOTALLY DEVOID OF STAIN, TRACES OF RESIDUAL
WAX HAVE A SUBTLE EFFECT ON NUCLEAR STAINING PRODUCING SMALL PATCHES IN SECTIONS
WHERE NUCLEI APPEAR MUDDY AND LACK DETAIL PROLONGED XYLENE TREATMENT AND RE-
STAINING WILL OVERCOME THIS PROBLEM.

B) DUE TO STAIN DEPOSITS
e UNDISSOLVED AND PRECIPITATED STAIN WILL LEAD TO DEPOSITION ON THE SECTIONS.

C) DUE TO INCOMPLETE OR UNSTAINED AREAS

* INADEQUATELY FILLED STAINING DISH OR ACCUMULATION OF STAINING SOLUTION AT THE TOP
OF SLIDE WILL CAUSE SUCH ARTIFACTS |




THIS MICROGRAPH SHOWS A
SECTION OF SKIN WHERE THE
SUPERFICIAL EPIDERMIS AND
KERATIN HAVE FAILED TO STAIN
WITH BOTH HEMATOXYLIN AND

EOSIN BECAUSE OF RESIDUAL WAX.

THE FINAL CLEARING OF THE
SECTION PRIOR TO COVER
SLIPPING HAS REMOVED ALL
TRACES OF THE WAX LEAVING NO
EVIDENCE OF THE CAUSE OF THE
PATCHY STAINING. CORRECT
ANSWER FAILURE TO STAIN
BECAUSE OF RESIDUAL WAX ON
THE SECTION.

Staining




MOUNTING

RESIDUAL WATER AND AIR BUBBLES

AIR BUBBLES ARE FORMED UNDER THE COVER-
SLIP WHEN THE MOUNTING MEDIUM IS TOO
THIN AND AS IT DRIES, MORE AIR GETS SUCKED
UNDER THE EDGES. THIS CAN BE PREVENTED BY
USING MOUNTING MEDIUM OF ADEQUATE
THICKNESS AND REMOVAL OF AIR BUBBLES
FROM UNDER THE SLIDE.



A) DRY MOUNTING

e THE SLIDES SHOULD NOT BE ALLOWED TO DRY DURING THE APPLICATION OF COVERSLIP. AN
ERROR WITH THE FOLLOWING THREE DISTINCT FEATURES CAN BE PRODUCED:

e SECTION MAY EXHIBIT BROWN STIPPLING WHICH RESEMBLES PIGMENT
e HIGHLY REFRACTILE LINES OUTLINING CELLS AND TISSUE

e TRAPPED AIR MAY BE SEEN IN THE NUCLEI LEADING TO DARK NUCLEI LACKING DETAILS (CORN-
FLAKE ARTIFACT).

THIS ERROR CAN BE CORRECTED BY REMOVING COVERSLIP IN XYLENE AND PLACING IN XYLENE FOR
FEW MINUTE AND THEN REMOUNTING BEFORE DRYING THE SLIDE

B) RELATED TO EXCESSIVE USE OF MOUNTING MEDIA

e EXCESSIVE USE OF MOUNTING MEDIA OR THE MOUNTING MEDIA WILL RESULT IN FOGGY

APPEARANCE. THIS ERROR CAN BE PREVENTED BY USING ADEQUATE NUMBER OF MOUNTING MEDIA
WITH PROPER CONSISTENCY




POST ANALYTICAL

INTERNAL REPORTS ( RAMSAY SIME DARBY MEDICAL CENTER)

e ALL THE INTERNAL REPORTS NEED TO BE VALIDATED DIRECTLY IN THE SYSTEM (HMIS JWITHIN THE
TIMEFRAME AND SEND IT OUT TO THE RESPECTIVE PHYSICIAN.

EXTERNAL REPORTS ( BESIDES RAMSAY SIME DARBY MEDICAL CENTER)

* ALL THE EXTERNAL REPORTS NEED TO BE SORT OUT ACCORDINGLY AND PRECISELY BASED ON
THE PATIENT'S DETAILS BY OUR REFERENCE BUSINESS CENTER (RBC) STAFFS, ALSO FAX TO THE
REQUESTING HOSPITAL OR PHYSICIAN.



CONCLUSION

HENCE, PROPER HANDLING OF TISSUE PRE-ANALYTICAL, ANALYTICAL
AND POST-ANALYTICAL PHASES WILL REDUCE THE ERRORS IN
HISTOPATHOLOGY.
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