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Kostnhi dren

Kostni dief (medulla ossium), lidové morek, je mékka tkan, ktera vypliiuje
vnitfky kosti saveu. Vypliuje drefovou dutinu (cavitas medullaris) diouhych
kosti a prostory mezi framci houbovité kostni tkané koncu dlouhych kosti, kde
se tvori nove krvinky a krevni desticky (krvetvorba) Je tvorena tzv.
hemopoetickou tkani. Krvetvorba probiha ve vsech kostech do 4 az 5 let.

Cervena kostni dien (medulla ossium rubra) - zde probih3
krvetvorba. V okamziku narozeni je veSkera kostni dren
cervena. S pribyvajicim vékem se v dlouhych kostech méni
ve zZluty typ. Tento organ krvetvorby se vySetfuje nabodnutim
hrudni kosti (sternalni punkce). Darci poskytuji kostni dfen z
kosti panevni.

Zluta kostni dfen (medulla ossium flava) - vznika z kostni
dfené ¢ervené nahrazovanim puvodniho retikularniho vaziva
vazivem tukovym.

Seda kostni dien (medula ossium grisea) - vznika ze zluté
difené ztratou tuku v pozdnim véku. Ma prlsvitny vzhled a
zelatinovy charakter. Krvetvorba zde neni.
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llustrace bunék kostni difené

Kostni diren — Wikipedie (wikipedia.org)
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https://cs.wikipedia.org/wiki/Kostn%C3%AD_d%C5%99e%C5%88
https://cs.wikipedia.org/wiki/Kostn%C3%AD_d%C5%99e%C5%88
https://cs.wikipedia.org/wiki/Kostn%C3%AD_d%C5%99e%C5%88
https://cs.wikipedia.org/wiki/%C4%8Cerven%C3%A9_krvinky
https://cs.wikipedia.org/wiki/%C4%8Cerven%C3%A9_krvinky
https://cs.wikipedia.org/wiki/Narozen%C3%AD
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Mezinarodni rada pro standardizaci v hematologii

Pokyny ICSH pro standardizaci vySetfeni vzorku kostni
drené a vysledkovych zprav

S.-H. LEE, W. N. ERBER, A. PORWIT, M. TOMONAGA, L. C.
PETERSON, Mezinarodni rada pro normalizaci v hematologii

« Poprve publikovano: 04 Zari 2008

Rocnik 30, cislo 5
Rijen 2008

International Journal of Laboratory Hematology Strany 349-364

The Official journal of the International Society for Laboratory Hematology reaan s woces
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https://onlinelibrary.wiley.com/authored-by/LEE/S.%E2%80%90H.
https://onlinelibrary.wiley.com/authored-by/LEE/S.%E2%80%90H.
https://onlinelibrary.wiley.com/authored-by/LEE/S.%E2%80%90H.
https://onlinelibrary.wiley.com/authored-by/ERBER/W.+N.
https://onlinelibrary.wiley.com/authored-by/PORWIT/A.
https://onlinelibrary.wiley.com/authored-by/TOMONAGA/M.
https://onlinelibrary.wiley.com/authored-by/PETERSON/L.+C.
https://onlinelibrary.wiley.com/authored-by/PETERSON/L.+C.
https://onlinelibrary.wiley.com/authored-by/ContribRaw/International+Councilfor+Standardization+In+Hematology

Hodnoceni nateru aspiratu kostni drene

Je soucasti diagnostického vysetrovaciho
postupu u pacientl s hematologickymi
chorobami, €1 u pacienti, u kterych
existuje podezieni (napf. z natéru
periferni krve) na hematologické
onemocnéni, které je nutné hodnocenim
aspiratu kostni dien¢ ovéfit.

Soucasti hodnoceni je stanoveni
relativniho rozpoc¢tu hematopoetickych
bunck (myelogram) a morfologicky
popis hematopoetickych vyvojovych
rad a dalSich bunck ptritomnych v kostni
dreni.

Doporuceni laboratorni sekce
Ceské hematologické spolecnosti CLS JEP

HODNOCENI NATERU ASPIRATU KOSTNI DRENE
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Haematopoi nd Lymphoid Tissues
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ISLH

INTERNATIONAL SOCIETY FOR
LABORATORY HEMATOLOGY

l. Indikace k vysetreni

Vysetreni nevysvétlitelné anémie, abnormalnich indexd cervenych krvinek, cytopenii nebo cytoz
VySetieni abnormalni morfologie natéru periferni krve svédcici pro patologii kostni diené

Diagnostika, staging a sledovani malignich hematologickych onemocnéni (napf. akutni a chronické

leukemie, myelodysplastické syndromy, chronicka myeloproliferativni onemocnéni, lymfomy,
plazmocelularni myelom, amyloiddza, mastocytoza)

VySetfeni podezieni na metastazy kostni drené
Nevysvétlitelné fokalni kostni léze na radiologickém zobrazovani
Nevysvétlitelna organomegalie nebo pfitomnost hromadnych lézi nepfistupnych pro biopsii

Mikrobiologicka kultura pro vysetfeni pyrexie neznamého plvodu nebo specifickych infekci, napr.
vojenské tuberkuldzy, leishmanidzy, malarie

Hodnoceni skladl Zeleza
VySetfovani poruch ukladani lipidd/glykogenu

Vylouceni hematologického onemocnéni u potencialnich alogennich darct transplantovanych
kmenovych bunék
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Il. Pi"I'P Fava pacC ienta na WkO n N e

* Vlybér vhodného mista aspirace KD (cave radioterapie,
sternotomie, BMI > 35, terapie antikoagulancii, hodnoty PLT)

* lyber vhodne analgosedace
* Informovany souhlas
* Hodnoty KO (max 2 dny stare!)
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IV. Transport vzorku

* Natéry nechat zaschnout (30 minut)

> uzaviratelné krabicky .
i

NEDAVAT DO LEDNICE
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V. Barveni nateru

* MGG (fixace metanolem)

Nedoporucuje se rychlobarveni
a barveni v barvicim automatu

13.05.2026

4 Ceskd hematologickd spoleénost CLS JEP
g~ T

Doporudeni laboratorni sekce
Ceské hematologické spoleénosti CLS JEP
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VI. Morfologicke hodnoceni

* malé zvétSeni (x100 - 400) > zhodnoceni kvality
natéru a obarveni, bunéc¢nost natéru, pocCet a
morfologie megakaryocytl, orientacni zhodnoceni
jednotlivych rad, ev. zjisténi pfitomnosti
abnormalnich bunék (okraje a konce natéru);

vybér vhodného mista k presnému hodnoceni
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VI. Mikroskopicka morfologie

* velké zvetseni (x1000)
Myelogram (250 - 500 jad. bunék)

@}
v'Granulopoeza | |
v Erytropoeza (¢
v'Lymfocytopoeza "
v'Monocytopoeza O

v'Blastické elementy

;QO

v'Hematogony

-

v'Morfologicky nerozliSitelné ¢i obtizné

Do myelogramu resp. rozpoétu jadernych bunék diené dle ICSH nejsou zahrnuty:

rozlisitelne blasticke elementy

a) makrofagy a jejich alternativy véetné bunék Gaucherovych €i psendo-Gancherovych,
tukovych, sea-blue forem,

b) megakaryocyty, promegakaryocyiy.

c) osteoblasty/osteoklasty,

d) bunky nddorové pii metastatickém postizeni diené solidnimi tumoru, buiky Reed —

13.05.2026 2. KONFERENCE LABORATORNI MEDICINY, ULMHT Sternbergové, ¢i Hodgkinovy v Hodgkinova lymfomu.




VI. Mikroskopicka morfologie

* velké zvétseni (x1000)
Myelogram (250 - 500 jad. bunék)
v'Granulopoeza

v Erytropoeza

v'Lymfocytopoeza

v'"Monocytopoeza

v'Blastické elementy

v'Hematogony

v'Morfologicky nerozliSitelné ¢i obtizné
rozliSitelné blastické elementy
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VI. Mikroskopicka morfologie ISLH

* velké zvétseni (x1000)
Morfologicky popis

v'granulo-, erytro- a megakaropoezy, lymfocyt(l a monocytd,
mastocytl, makrofagu

v'morfologicky popis patologickych bunék
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Mlkroskoplcka morfologie
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Mikskpické morfologie - otisk
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WhatsApp morfologie
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Digitalni morfologie

S S
COUWLTER

Scopio X1IOOHT
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Digitalni morfologie
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Digitalni morfologie

Comparative Study > IntJ Lab Hematol. 2024 Jun;46(3):474-480. doi: 10.1111/ijlh.14238.
Epub 2024 Feb 8.

Digital morphology compared to the optical
microscope: A validation study on reporting bone
marrow aspirates

G Zini ' 2, P Chiusolo " 2, ERossi ! 2, EDiStasio ' 2, S Bellesi 2, TZa 2, M Viscovo 2, F Frioni 2, | > IntJ Lab Hematol. 2026 May 3. doi: 10.1111/ijlh.70138.
F Ramundo 2, N Pelliccioni ¢, V De Stefano 1 2 Online ahead of print.

Affiliations + expand
PAMIN- 38322024 NI 10 1194 /il 14222 ¢

Assessment of the Performance of Siemens
Scopio Digital Morphology on Bone Marrow
Aspirates in Onco-Hematology

Gina Zini 1, John Marra ! 2, Elena Rossi ! 2, Silvia Bellesi 2,
Nicoletta Pelliccioni 2, Giuseppe d'Onofrio 1, Patrizia Chiusolo ' 2

Affiliations + expand

PMID: 42071166
DOI: 10.1111/ijlh.70138 &
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A Scopio CASES  SCANNER QC SETTINGS  CASE CMLKD X ) 8 0O \'Q Distributor CAS

/

Full Field Review Specimen Quality Cells Review Iron Stores Report ® Reviewing 75 &

Analysis areas (8 areas)

(r L] ra
913 Nucleated cells detected O, L] 2, @ !l O\ Q A L
804 Intact cells : :
109 Stripped cells e} Analysis info A

Scan area

Specimen quality evaluation

Based on the sample analysis of particles,
megakaryocytes and nucleated cells, the system
suggests a specimen quality report. Suggestions are Megakaryocytes < 00of214 >
marked in a blue dotted border.

Particles < 0of13 >

Analysis areas

® R X B Analysis areas < 0of8 >

- Nucleated cells < 00f804 >
Particle presence O Particulate (>3)

Stripped cells < 00of109 >

see

O Pauciparticulate (1-2)

O Aparticulate (0)

Precursor cell O Present
presence

(O Not present

Overall specimen
quality O Adequate
O Hemodiluted

O Inadequate (dry tap)

m Completed 0/ 3
5 mm
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# Scopilo  CAsEs  SCANNER

Full Field Review

Analysis areas (8 areas
913 Nucleated cells detected
804 Intact cells

109 Stripped cells

Specimen quality evaluation

Based on the sample analysis of particles,
megakaryocytes and nucleated cells, the system
suggests a specimen quality report. Suggestions are
marked in a blue dotted border.

® D X |

Particle presence O Particulate (=3)
O Pauciparticulate (1-2)

O Aparticulate (0)

Precursor cell O Present
presence

O Not present

Overall specimen

aaallly O Adequate

O Hemodiluted
O Inadequate (dry tap)

Specimen Quality

Completed 0/ 3

QC SETTINGS

Cells Review
.w-l ’In‘.
ran
@ i ki
wrawesls v T

g0 fe i
®, Analysis info

Particles
Megakaryocytes

' Scan area
|

Analysis areas

! Analysis areas

Nucleated cells

Stripped cells

CASE CMLKD X

Iron Stores

< 40f13 >

< 0of214 >

< 20of8 >

< 00f804 >

< 00of109 >

e e g

. s

;q.a @ r'-l P
D ¥ 2

‘/g Distributor CAS \

) 8 @

75 B

® Reviewing
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= Scopio CASES  SCANNER Qc SETTINGS  CASE CMLKD X A B 8 O [@ Distributor CAS]

Full Field Review Specimen Quality Cells Review Iron Stores Report @ Reviewing 7 (B

Slide 1

Analysis info Magnification ® X

Scan area (5,585 HPFs of 100x)
13 Particles detected o) 2x 4x 10x 20x 40x 60x 80x 100x

214 MK detected

Analysis areas (8 areas)

913 Nucleated cells detected
804 Intact cells

109 Stripped cells

Specimen quality evaluation

Based on the sample analysis of particles,
megakaryocytes and nucleated cells, the system
suggests a specimen quality report. Suggestions are
marked in a blue dotted border.

® R X B

Particle presence Q Particulate (=3)
O Pauciparticulate (1-2)

O Aparticulate (0)

Precursor cell
i ):Present
presence Nt

(O Not present

Overall specimen
iy ZQ,-Adequate

N Unmadilibad

)

Completed0/3 r
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CASES SCANNER

# Scopio

Full Field Review Specimen Quality

Slide 1

Analysis info

Scan area (5,585 HPFs of 100x)
13 Particles detected o
214 MK detected

wvJd

Analysis areas (8 areas)

913 Nucleated cells detected
804 Intact cells

109 Stripped cells

Specimen quality evaluation

Based on the sample analysis of particles,
megakaryocytes and nucleated cells, the system
suggests a specimen quality report. Suggestions are
marked in a blue dotted border.

® ® X &=

Particle presence D Particulate (=3)

O Pauciparticulate (1-2)
O Aparticulate (0)

O Present

(O Not present

Precursor cell
presence

Overall specimen
quality

QAdequate

£\ Unmndilibnd

Completed0/3

QC
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#l SCOpiO  CASES  SCANNER QC SETTINGS  CASE CMLKD X A 8 ©® (@ Distributor CAS |

Full Field Review Specimen Quality Cells Review Iron Stores Report ® Reviewing 75 B
Analysis areas (8 areas) ] R — . - -
. | PG |
913 Nucleated cells detected e @ !I
804 Intact cells - —

109 Stripped cells ‘e, Analysis info A
Scan area
Specimen quality evaluation )
Based on the sample analysis of particles, Particles < 00of13 >
megakaryocytes and nucleated cells, the system =
suggests a specimen quality report. Suggestions are Megakaryocytes < 00f214 > 3 -
marked in a blue dotted border.
Analysis areas
® R X & Analysis areas < 20f8 > %

Nucleated cells < 00f804 > 3

Particle presence O Particulate (>3) .
: : i < > H p

O Pauciparticulate (1-2) Stipped cells 00f109 :

O Aparticulate (0)
Precursor cell
presence O Present

O Not present

-

Overall specimen ) -
quality O Adequate : . +

(O Hemodiluted =

O Inadequate (dry tap) .

m Completed 0/ 3 | 5 -
pm '




B Scoplo  cAsEs  sCANNER Qc SETTINGS  CASE B-ALL X A 8 0 |¢3 Distributor CAS |

Full Field Review Specimen Quality Cells Review Iron Stores Report @ Reviewing s/ -l 0B

Please review all available analysis areas.

==

[ @

- Total count: 296 (74%)
Class Count % Marked as abnormal: 0 (0%)
Myeloid lineage 307 76.8%

Blast 296 74%

Promyelocyte 1 0.2%

Myelocyte 1 0.2%

Metamyelocyte 1 0.2%

Band neutrophil 5 1.2%

EZiriTented neutr 3 0.8%

Lymphoid lineage 23 5.8%
Plasma cell 0 -
Lymphocyte 23 5.8%

Erythroid lineage 5 1.2%

Erythroblast 0 -

Basophilic normo 0 i

blast

gt

Normoblast 4 1%

Monocyte 1 0.2%
Eosinophil 0 -
Racanhil n

Evaluation Completed0/14 >

13 NC classes pending
review
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Orthochromatic erythroblast 64% K3
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Marker
Show on Slide

Cervena mitoza
Proerythroblasts
Basophilic erythroblasts
Polychromatic erythroblasts
Orthochromatic erythroblasts
Erythroblasts

Bila mitoza

Myeloblast
Promyelocytes
Myelocytes
Metamyelocytes

Band neutrophils
Segmented neutrophils
Eosinofil myelocyt
Eosinofil metamyelocyt
Eosinofil tyc

Eosinofil segment
Basofil myelocyt
Basofil metamyelocyt
Basofil tyc

Basofil segment
Monocytes
Promonocytes
Monoblasty

Histiocyt

Lymphocytes

LGL

Atypicke lymphocyty |
Atypicke lymphocyty |l
Lymfoblast

Plasma cells

Blast nezaraditelne
Atyp bunky

Artefacts

Other
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Myeloblast (4)
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VIl. Vyhodnoceni
a vysledkova zprava

* udaj o poctu hodnocenych bunék,
* procentualni rozpocet bunék (myelogram),

* strucny a jednoznacny popis jednotlivych vyvojovych fad (jejich
pfitomnost ¢i nepfitomnost),

* jejich morfologické zmény,

* popis pritomnych patologickych bunék.

Zaver:
* diagnoéza, podezrieni na diagnodzu, Ci diferencialné diagnosticka rozvaha,

* pfipadné doporucenina provedeni dalSich laboratornich vySetreni
(pritokova cytometrie, histopatologicky rozbor kostni dfené, geneticka
vySetreni aj.).
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VIl. Vyhodnoceni a vysledkova zprava

Granulopoeza 69.6 % | Erytropoeza 136 % | Lymfopoeza 144 %
Myeloblast 2.4 % | Proerytroblast 04 % | Lymfoblast -
Promyelocyt 64.8 % | Erytroblast bazofilni 28 % | Prolymfocyt -
Neutr. myelocyt 2.4 % | Erytroblast polychr. 532 9

Neutr. metamyelocyt 0.8 % | Erytroblast oxyfilni [RRY | Promyelocyte

Neutr. ty& - Promegaloblast -

Neutr. segment 1.6 % | Megaloblast bazofilni -

Eo. myelocyt - Megaloblast polychr. -

Eo. metamyelocyt

Megaloblast oxyfilmi

Eo. ty& - Mitosy -
Eo. segment ) Megakaryocyt nezachyce
Bazo. myelocyt -

) Promegakaryocyt -
Bazo. metamyelocyt - Mezakarvoblast
Bazo. tyé - gakan
Bazo. segment - Jiné bunky:
Promyelomonocyt - Blast nezafaditelny -
Myelomonocyt - Atypicka bunka 1 -
Atyp. granulocyt - Atypicka bunka 2 -
Mitosy - Mastocyt -

Nehemopoet. malig bunika -

ZHODNOCENI ~ NALEZU:

Natéry jsou bunééné mimé chudsi s Setnéjsimi rozpadajicimi se patolog. promyelo
V natérech pfevaiuji patolog. promyelocyty (69.6 %). Jsou riizné velké (13-22 mi),
jadro je Castéji nepravidelné tvarované (bilobami, ledvinovité. lalocnaté. pielozené
Cytoplazma tvofi rizné Siroky lem, je nizné syté bazofilni, s Mizné pocetnou azurof
pocetna - misty piekryvaji jadro & vyplhngi celou cytoplazmu, misty jsou az bazoi
maji vys. N/C.

Zrajici granulopoeza a megakaryocyty téméf & Gplné chybi.

Erytropoeza je méné pofetnd, makronormoblastova.s atvpiemi jader a cytoplazmy.
Lymfocyty nejsou zmnoZené, monocyty nezastizeny.

ZAVER:

Vbunécné spise chudsich natérech aspiratu KD od pacientky se susp. na APL (WBC 0,50 G'L, HGB 59 g/L, PLT 32/1), v
periferii of. zastizeny leukem. promyelocyty, jsou pfitomny leukemické promyelocyty (64,8 %). Granulopoeza a megakaryocyty
témef ¢i uplné chybi, erytropoeza ej atypicka.

Cytologicky nalez v aspiratu KD svédéi pro pfitomnost PML/RARA pozitivni akutni leukemie - dle FAB APL hypergranulami
forma.
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Zaver — pomuze nam Al?

* Hlavnim dlvodem pro zavedeni Al do hodnoceni KD bude
nedostatek zkuSenych morfologu

* Al si postupné najde své misto stejne jako predchozi metody
vysetreni kostni drene

» Vstupni preklasifikace Al > hodnoceni SS/VS » hodnoceni lékafem

* Prinosem je predevsim automatizace rutinnich, casove a fyzicky
narocnych mikroskopickych hodnoceni

* Mylna predstava o vyskoleni Al dle prirozeného know-how
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