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ARRIVO DEL MATERIALE

RICHIESTA

V Orario chiamata del C.R.T

V Orario consegna/ritiro
materiale

V Patologo e tecnico di turno
V Descrizione materiale
V Eventuale ordine di arrivo
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ARRIVO DEL MATERIALE

U Materiale inviato a fresco , in garze imbevute di soluzione fisiologica
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ARRIVO DEL MATERIALE

[ AGOBIOPSIA EPATICA ] [ CUNEO EPATICO ]
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ASPETTI TECNICI: ALLESTIMENTO
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A Descrizione del materiale: dimensioni e numero frammenti

A Attenzione alla CAPSULA quando si taglia il cuneo epatico

A A 4
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ALLESTIMENTO

Congelamento del tessuto
U Azoto liquido

u[ PrestoCHILL (Milestonej /1

/V Abbattitore rapido di temperatura )
V Congelamento del pezzo operatorio

in 60 secondi

Evita artefatti da congelamento

Superficie planare , ottimale per

\_  Ssgrossatura e taglio al criostato ~ /

\%
\%
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ALLESTIMENTO

Coperchio

Pesetti

PRESTOCHILL
(MILESTONE)

Area di congelamento

Monitor touch screen

Porta funghetti
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ARRIVO DEL MATERIALE

Per | e agobiopsi e epat i c hedischptud cartao r
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Al criostato 4 fette: Al definitivo:
Dopo fissazione, '
processazione e inclusione
A EE A EE definitiva
A PAS ) A PAS-D
A VAN GIESON A PERLS

A 1l SEZIONE EE
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ALLESTIMENTO

Attenzionealle CRI TI1 CI T

—

A Materiale imbevuto in quantita eccessiva di _ _ _
fisiologica Fissazione in stufa (se
— | necessario) e successiva
A Materiale giunto in formalina processazione rapida

A Materiale giunto in quantita insufficienti  di fisiologica

A Agobiopsie particolarmente frammentate Rischio perdita materiale

\2 nelle garze
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ALLESTIMENTO

Le fette ottenute vengono fissate con il fissativo De Launey

!

- 500 mL alcol assoluto
- 500 mL acetone
- 1 mL acido tricloroacetico
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COLORAZIONE

PAS

- Fissazione in soluzione De Launey per 30"-1'

- Alcol assoluto 30"

- Acqua distillata 10"

- Acido periodico 5'

- Lavaggio in acqua distillata

- Reattivo di Shiff (in microonde a 300W per 1')

- Differenziazione in acqua di fonte tiepida per 2'
- Ematossilina per 2'

- Differenziazione in acqua di fonte tiepida per 2'
- Lavaggio in acqua distillata

- Passaggio rapido in alcol assoluto

- Xilolo e montaggio
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COLORAZIONE

PAS

(o Ap N

U Glicogeno e
mucopolisaccaridi neutri:
rosso magenta

U Nuclei: blu
N /
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COLORAZIONE

VAN GIESON

- Fissazione in soluzione De Launey per 30"-1"

- Alcol assoluto 30"

- Acqua distillata 10"

- Ematossilina di Mayer 5'

- Differenziare in acqua di fonte tiepida (2' circa)

- Lavaggio in acqua distillata

- Soluzione di Van Gieson 1'

- Estrarre il vetrino e lavare eccesso rapidamente in
acqgua distillata (o asciugare con carta bibula)

- Passaggio molto breve in alcol assoluto

- Xilolo e montaggio
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COLORAZIONE

VAN GIESON
T NP o ' A i 10 mL Rosso Ponceau 1% + 4mL
s’ oy ety SOl Acido Acetico 1% + 86mL di Acido
‘ > Picrico (soluzione acquosa satura)

Yy KA Nuclei: blu A
: A Fibre collagene e reticolari:
rosso
A Fibre elastiche, muscolari,
$ \_epiteli ed eritrociti: giallo
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COLORAZIONE

PAS-D sul definitivo

- Sparaffinare e portare le sezioni all'acqua
distillata

- Incubare con Diastasi (enzima alfa-amilasi)
per digestione enzimatica per 25-30' a
temperatura ambiente

- Lavare bene con acqua distillata

- Procedere con gli stessi passaggi della
colorazione PAS
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\,\ 3 i‘: ’.,‘-‘\ Vo ™
,’?" N, , GMucopolisaccaridi \
Wy i AN B R R neutri: rosso-magenta
. S = £ - R 4 -‘_-(;" . ""\
e U Aree sbiadite/non
by S 0TS colorate: glicogeno
Vatld digerito

SN e SR Q Nuclei: blu /
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COLORAZIONE

PERLS sul definitivo

- Sparaffinare e portare le sezioni all'acqua distillata (kit Bio-Optica)
- Porre sulla sezione 10 gocce del reagente A (soluzione
di ferrocianuro di potassio), aggiungere 10 gocce del

reagente B (tampone acido di attivazione) e lasciare Nota: non utilizzare
agire per 20' strumenti di metallo
per evitare

- Lavare bene in acqua distillata

- Porre sulla sezione 10 gocce del reagente C
(carmallume secondo Mayer (colora i nuclei in rosso))
e lasciare agire 5'

- Lavare in acqua distillata

- Disidratare attraverso la serie ascendente degli alcol

- Xilolo, balsamo e montaggio

contaminazione con
ioni ferrici
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PERLS sul definitivo

U Nuclei; rosso

[U Ferro ferrico reattivo: blu }
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PRE-IMPLANT LIVER BIOPSY:
MORPHOLOGICAL ASSESSMENT
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DONATION - TRANSPLANT PATH

Donor/Organ
Suitability

Allocation

Donor Recipient
Manteinance Selection
Family Consent Organ
Recovery
Potential donor Organ
|dentification Transportation

Death
Declaration Transplant




DONATION - TRANSPLANT PATH

Donor/Organ
Suitability

Donor
Manteinance

Family Consent

.....

Potential donor
Identification

Death

Declaration







to assess
guality of grafts
efore transplantation .

Paris Consensus Meeting on Expanded Criteria Donors in Liver Transplant Liver Transplantation 2008

Donor liver histology 8 a valuable tool in graft selection. Arch Surg. 2015
Approach to Intraoperative Consultation for Donor Liver Biopsies. Arch Pathol Lab Med. 2013




Acceptable and Unacceptable Criteria for Liver Transplantation Based on Frozen Section Histology

Finding Acceptable for Transplantation Unacceptable for Transplantation
Steatosis—macrovesicular | <30% hepatocytes involved >30% hepatocytes involved
Steatosis—microvesicular | Any type N/A
Viral hepatitis In positive recipients: In all recipients:

Grade <2 Batts and Ludwig Crade >2 Batts & Ludwig

Grade <5 mHAI (Ishak/Knodell) Grade >5 mHAI (Ishak/Knodell)
Fibrosis Stage <2 Batts and Ludwig or mHAI (Ishak/Knodell) ~ Stage >2 Batts and Ludwig or mHAI (Ishak/Knodell)
Granulomas “Burned-out” or fibrotic/calcified granulomas Active granulomas, caseating or noncaseating
Nonspecific portal Mild >Mild (particularly if the viral hepatitis

inflammation status of the donor is unknown)

Necrosis <10% of liver area >10% of liver area
Malignancy No Yes

Approach to Intraoperative Consultation for Donor Liver Biopsies. Arch Pathol Lab Med. 2013



Pre-implantation biopsy Utility

controversies & debate

Biopsy shortcomings
« Lack of consensus in the “perceived accuracy” of F'S biopsy interpretation.

Interobserver variability in assessment of pre-implantation
biopsies limits its “value to predict organ quality”.

Lack of standardization of reports.

Technique differences
— Frozen section vs rapid paraffin processing

— microwave oven technology

Experience and training of pathologists

Courtesy of Prof AJ Demetris



PATHOLOGY ASSESSMENT: THE STEPS

)

e

-

PRE-ANALYTICAL

POST-ANALYTICAL

Editing & delivering the histology
report

R%T

Liver biopsy

@ ANALYTICAL

Histology assessment




¢) PRE-ANALYTICAL STEP

FACTORSAFFECTING QUALITY (& ASSESSMENT)OF LIVER BIOPSY

~. Representativity of the sample

>

7% Appropriate preservation during transportation

;{5‘ Quality of frozen sections




&) PRE-ANALYTICAL STEP

THE |IDEAL SAMPLE

..obtained prior to the initiation of cold perfusion

RECOMMENDED

RECOMMENDED

A 15 cm? sub-capsular wedge or 2 cm long needle cm 2

core is advocatedfor diffuse processes

When mass lesions are sampled, a extra-lesional
sampling is recommended to evaluate for chronic liver
diseaseor other contraindications to transplant.

Donor liver histology 8 a valuable tool in graft selection. Arch Surg. 2015

Approach to Intraoperative Consultation for Donor Liver Biopsies. Arch Pathol Lab Med. 2013
The optimal number of donor biopsy sites to evaluate liver histology for transplantation. Liver Transpl. 2002



&) PRE-ANALYTICAL STEP

TRANSPORTATION OF SAMPLE

g“ It is extremely important that biopsy:

fweowes - pe placedunfixed in empty jars
- be kept cooled and refrigerated in a sterile
container during transportation

Kv Wet gauze or saline should not be used!

Histopathological evaluation of liver donors: approach to intraoperative consultation during liver transplantation. Rev Col G astroenterol.2015 ,_¥



STEATOSISASSESSMENT:PITFALLS!

Air drying

fat leach out of
hepatocytes ‘

Placing biopsy on a wet gauze -

i i i i freezing of water
Placmg blopsy in saline droplets in the tissue

Histopathological evaluation of liver donors: approach to intraoperative consultation during liver transplantation. Rev Col G astroenterol.2015




&) PRE-ANALYTICAL STEP

BIOPSY HANDLING

APROCESSING

The tissue sample must be dried gently, placed in Optimal Cutting
Temperature (OCT) compound and freezed at -25 AC in cryostat, cut 4 micron
thick slicesand stained.

ASTAINING

Should include H&E, a staining for connective tissue (e.g., modified Gomor i 0 s
staining), iron staining (e.g., Prussian blue), Periodic Acid-Schiff staining
without diastasedigestion.

Oil red O overstates fat (staining of sinusoids as well as vacuoles)

Donor liver histology 8 a valuable tool in graft selection. Arch Surg.2015

Histopathological evaluation of liver donors: approach to intraoperative consultation during liver transplantation. Rev Col G astroenterol.2015



Histopathological evaluation of liver donors: approach to intraoperative consultation during liver transplantation. Rev Col G astroenterol.2015




oy PRE-ANALYTICAL STEP

BIOPSY HANDLING

1) Does your lab perform other special stainings?
a.no
b. yes

2) If yes, which type of stainings?

a. Masson

b. Other stainings for fibrosis evaluation
c. PAS

d. Perls

e. Others



2 ANALYTICAL
= STEP

PATHOLOGICAL
ASSESSMENT

ASteatosis

AFibrosis
Alnflammation
ANecrosis
AMalignancy
AOther findings

Regione del Veneto

E’f.‘\! AZIENDA OSPEDALE — UNIVERSITA’ PADOVA
I - I TOC ANATOMIA PATOLOGICA - Diretiore: Prof. Anzelo Paclo Dei Tosz
Nome del donators Datadi nascita
Ospedale richiedent=

Diagnosi comunicata a, Diatae Ora

VALUTAZIONE ISTOLOGICA DI IDONEITA AL TRAPIANTO DI FEGATO
SUMATERIALE ALLESTITO PER ESAME AT CONGELATORE

AGOBIOFSIA [JLobo destro [] Lobo sinistro CUMED [JLobo destro [JLobosinistro

M. spazi portali M. spazi portali

Architettura [Jimtzgra [Jalterata Architettnra [[Jintegra [Jalterata

ASSENTE MMINIMLA LIEVE MODERATA SEVERA

INFIAMMAFIONE PORTALE

AGOBICPSIA O O O O O

CUNEQ m} O O m} O

INFIAMMAFZIONE LOEULARE

AGOBICPSLA O O O O O

NECROSI LOEULARE

AGOBICPSIA O O O O O

CUNEQ ] O O m} O

FIEROSL

AGOBICPSLA O O O O O

STEATOSI MACROVESCICOLARE AGOBIOPSLA e CIOMEQ e

STEATOSI MICROVESCICOLARE AGOBIOPSLA % CUNEO %

CARTICA GLICOGENICA [Onormale Ridurione: [Jlisve [Jmoderata [Jsevera

IMote/ Altr reperti

Medico: firma
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STEATOSIS & GRAFT INJURY

The use of grafts with (large droplet) MACROVESICULAR STEATOSIS hasbeenassociated

with increased rates of initial' poor function, primary nonfunction,, and poorer
outcome.

Steatotic livers have been reported to be more susceptible to ischemia/reperfusion
imjury

Donors livers with macrovesicular steatosis >60% predictably cause a typical

syndrome in the recipient shortly after reperfusion, which is causedby lysis of the
steatotic hepatocytes

Nickkholgh et al. Nephrol Dial Transplant 2007

Melin et al. Arch Pathol Lab Med. 2013


http://tpis.upmc.com/TPIShome/changeBody.jsp?url=/tpis/HB/H00092e.jsp?
http://tpis.upmc.com/TPIShome/changeBody.jsp?url=/tpis/HB/H00092e.jsp?
http://tpis.upmc.com/TPIShome/changeBody.jsp?url=/tpis/HB/H00092e.jsp?
http://tpis.upmc.com/TPIShome/changeBody.jsp?url=/tpis/HB/H00092e.jsp?
http://tpis.upmc.com/TPIShome/changeBody.jsp?url=/tpis/HB/H00092e.jsp?

MACRO-STEATOSIS: CUT OFFS

<@% NO IMPACT' on post-OLT outcome

MAY: BE used (no additional

3 6 - 66(% donor risk factors asCIT>12h CAUTION
& elderly donor)
> 6®P/0 DISCARD ' allografts




STEATOSISASSESSMENT
Typing & Quantification

V Macro- versus Micro -
vesicular steatosis

V Degree of steatosis (%)




STEATOSISTYPES

proper use of terminology & definition

FARICIANEI eI TN r coyr:c? (I)eis:nev;ln?(rﬁs Ilétplicjn dt:]oeplr?ljiIezcscugz:‘r;rgicgf)St o the
MACRO-STEATOSIS P playing p y.

SMALL DROPLET Single or multiple lipid droplets smaller than the nucleus
MACRO-STEATOSIS which reteins its central location.

True microvesicular steatosis is a very rare condition
characterized by innumerable intracytoplasmic tiny lipid

MICRO- STEATOSIS vesicles, which may be too numerous to individually
discern.

Banf consensus reccomendation for steatosis assessment in donor liverHepatology 2022 R




PATHOLOGICAL ESTIMATION OF STEATOSIS METHODS

section involveds .

— > % ofparenchyma  occupied
with fat (LP)

% ofhepatocytes containing lipid
droplets (HP)

The extent of macrovesicular
steatosis (ld-MaS), which is
important for transplantability, is
about the same assessed by both
methods.

Hall etal. Liver International 2013 Flechtenmacher et al. Arch Surg 2015 3



62.5%

10 of 16 cells

6 of 16 cells 37.5%

Diagrams to illustrate how the estimated steatosis percent varies according to the size of fat droplets and whether steatosis severity is based on the proportion of
hepatocytesinvolved or the proportion of the overall area occupied by fat. The top row demonstrates fat droplets equal to the nuclear size. The middle row fat droplets
are filling the cytoplasm and displacing the nucleus toward the cell periphery . The bottom row shows fat droplets that distend the hepatocyte and are thus larger than
adjacent hepatocytes. As the size of the fat droplet increases,the percent increases, and the area of the fat droplets that do not distend the cell provide a lower percent

than the percent of affected cells

Banf consensus reccomendation for steatosis assessmentin donor liverHepatology 2022 3
g L



8 ANALYTICAL STEP

FACTORSAFFECTING ASSESSMENTOF LIVER BIOPSY

Vpat holEapgriisst 0 S

Vinter -observer Variability
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Banff consensus recommendations for steatosis
assessment in donorr livers

Desley A. H. Neil'? | Marta Minervini® | Maxwell L. Smith* |
Stefan G. Hubscher’? | Elizabeth M. Brunt® | A. Jake Demetris>®

Survey + 18 WSI of donor frozen sections
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(A) k)

How do you define macrovesicular steatosis <o Definition of large droplet
0 combined large other/undefined
S0 40
and small droplet ) 3
a0 2-3x > diam nucleus
m Large droplet 30
30 20 m distending cytoplasm and
20 displacing nucleus
° o —
all liver general all liver general
(©) (D)
Use “"microvesicular” for small/medium droplet fat? Steatosis reported as % or semiquantitative group
60 = 60
SO =ne 50 L1 O/
sometimes - 26
| 1 —
“ I | yes 40 ! ] group
30 | ! 30
20 | ! | 20
. - H = BN B L
o [— = o
all liver general Eurcope rest of worid all liver general

(E) ) (F)
How much fat considered safe? How do you assess?

30 60
m 20% l m HP %2 hepatocytes
z 30-33% =0 L9 h
J arenc ma
20 = 40% it s -
150%6 30
10 =1 60-67% 20
_ s —
(9} % -

all liver general

Banf consensus reccomendation for steatosis assessmentin donor liverHepatology 2022



OVERVIEW OF THE GRADES FOR EACH CASE
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k of uniformity in the assessmentof steatosisin
surgeonswith apotential impact on donor liver utilization

donor livers, resulting in a wide range of steatosis sever

ity being reported to the implanting
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CASE N.10




