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,

ALIP

UVOD

venih bolesnika sa primarnim mijelodisplasti-
1

macije o celularnosti, arhitekturnoj dezorganiza-

skih linija i odnosu nezrelih i zrelih elemenata,
o dismegakariocitopoezi, mijelofibrozi i drugim
promenama u stromi, kao i oboqewima i stawima

fomom ili mijelomom)
pitivawem se izbegava i nastanak grešaka pri uzi-

vqene dilucijom, fokusnom fibrozom ili hipoce-

fikovati po klasifikaciji FAB
lika bolesti koji se mogu dijagnostikovati samo bi-

odnosno hipocelularni MDS, podstaklo je i više
predloga histoloških klasifikacija MDS koji

Bartl (Bartl) i saradnici su izdvojili sedam hi-

loblastni, proliferacioni, blastni, hipoplasti-

Mungi) i Mufti (Mufti)

MDS sa predominantnom eritroidnom hiperplazi-

i MDS sa predominantnom mijeloidnom hiperpla-

ja je posebno loša kod bolesnika sa posledwim pod-

CIQ RADA

nos sa citološkim odlikama dishematopoeze dobi-

METOD RADA

standardnih kriterijuma FAB kooperacione gru-

štajn (Reizenstein) i Ost (Ost



punkcijom, biopsija je bila osnov morfološke di-

steziji, primenom trokara po Jamšidi (Jamshida
mm i najmawe

mm, fiksirani su u desetoprocent-
nom formalinu ili B5 fiksativu, dekalcifikova-

wemparafinskihblokovaslongitudinalnousmere-
µm, koji

su zatim deparafinisani i obojeni hematoksilin-
eozinom ili „gimzom” (Giemsa

nih po metodima Gomorija (Gomori
ta (Gordon-Sweet), odnosno po Mejsonovim metodom
trihroma (Masson trichrome

Vol% hematopoe-
Vol%) i hipo-

celularna (<30 Vol%

paratrabekulne dislokacije eritropoeze ili
megakariocitopoeze, odnosno intertrabekul-
ne dislokacije granulopoeze (klasteri mije-
loidnih prekursora u centralnim delovima

ALIP Abnormal Localization
of Immature Precursors)
zastupqenost hematopoeznih loza, koja je pro-
cewena kao normalna zastupqenost (N), ume-

eritroblasta (kriterijum za diseritropoezu),
odnosno prisustva mikromegakariocita i vi-
šejedarnih MK (kriterijum za dismegakario-

stepen blastne infiltracije, koji je procewen
polukvantitativno kao odsustvo viška bla-

viška blasta proceweno je i prisustvo preki-

ili limfnih nodulusa, odnosno prisustva mi-

ceweno kao: gradus I (blago naglašena retiku-
gradus II

retikulinskih vlakana koji formiraju ukr-

gradus III (difuzna gusta re-

gradus IV (difu-
zna, gusta retikulinska potka sa fokusnom de-

Na osnovu analiziranih histoloških osobina,

nover” (Hannover

CMML, stepenu mijeloprolifera-

TABELA 1. A B
C

TABLE 1. Prognostic score „Hannover” [9]. Patients are stratified into three different risk groups according to the score: A (score 0-2), B (score 3-5) 
and C (score >5).

Pathohistological feature
Score

0 point 1 point 2 points

Quantity of erythropoiesis ++ +/N

Disclocation of erythropoiesis No Yes

Myeloblasts* No excess Scarce Diffusely increased
-

Maturation arrest in G-line No Yes

Dysmegakaryocytopoiesis No Yes

Myelofibrosis No
Fokusna

Focal Diffuse

Mastocytes Increased Not increased

Iron storage* N/Decreased Increased

ALIP No Yes

* combined with bone marrow aspirate (modification of score); N – normal



Statistica 4.5

2

t-

sovim (Kruskal-Wallis) testom ANOVA

ili MDS „višeg stepena rizika” (RA→RAEB-t) ko-
Kaplan–Meier

pitivanih varijabli vršena je log-rank (log-rank)

ma ispitivana je Koksovim (Cox) metodom propor-

REZULTATI

Vol%,
Vol% iširokim opsegom od 10 do

100 Vol%
Vol%

Vol%
Hipocelularni podtip MDS dijagnostikovan je

kacija granulopoeze, odnosno intertrabekulna dis-
ALIP)

RAEB, a najma-
wi u CMML

„uznapredovalim” oblicima pMDS (RAEB, RAEB-t,
CMML
su na oblike bolesti „malog rizika”, odnosno RA
RARS
2 p

MDS (posebno u RAEB-t i CMML
RA/RARS

2 p
Polukvantitativnoprocewenazastupqenostpo-

PRCA

riocita u biopsiji (patohistološki supstrat ame-

kod kojih je patolog postavio dijagnozu akutne leu-

od tih bolesnika proceweno da postoji „skretawe

hiperplazija G-loze odlike su „uznapredovalog”

na RA/RARS 2

p
je bila istaknuta u podtipovima CMML i RAEB-t,

RAEB
(RAEB-t naspram RAEB 2 p
lesnika sa hipoplazijom MK-loze bio je proporci-
onalan stepenu blastne infiltracije, odnosno naj-

RAEB-t

lika MDS i RA/RARS podtipova (p

u RARS RAEB-t

RA/RARS 2

p

uglavnom kod bolesnika sa CMML

tipom RA
Retikulinska i kolagena mijelofibroza razli-

gradus I-IV

u CMML
ka saRA
jelofibroza u RARS
bolesnika), ona je bila blagog stepena (medijana gr
I, opseg I-II), za razliku od svih drugih FABpodtipo-

dijana gr II, opseg I-IV
MDSdefinisan je na osnovumodifikovanih krite-
rijuma Takahašija (Takahashi
jelofibroza gradus III/IV

skom displazijom, postepen nastanak i relativno



TABELA 2.

TABLE 2. Univariate analysis of pathohistological features related to survival and evolution of primary myelodysplastic syndromes (Kaplan-Meier 
curves, log-rank test)

VARIABLE
N
N Death (%) Survival (months)

p
Evolutive MDS (%) Time to evolution (months)

p

Cellularity

Hypocellularity

0.004Normocellularity

Hypercellularity

E-line dislocation
Yes

No
ALIP

Yes
<0.001 0.001

No

MK-line dislocation
Yes

0.0005 0.03
No

E-line quantity
++

<0.001 0.003+/N

MK-line quantity
+/++/N

0.002

G-line quantity

<0.001 0.0002
-/N

Maturation arrest
Yes

0.001
No

Lymph follicles
Yes

No

Myelofibrosis
Yes

0.0005
No

Dyserythropoiesis
Yes

No

Dysmegakaryocytopoiesis
Yes

<0.001 0.007
No

Hannover score
Grupa A
Group A

<0.001 <0.001Grupa B
Group B
Grupa C
Group C

* insufficient number of uncensored cases for construction of Kaplan-Meier curves; > – median (50% of cases) to death or evolution was not 
reached



loze (prisustvo ALIP), kvantitet mijeloidnih loza,

lokacijaMK-loze i G-loze (prisustvoALIP), kvanti-
tet E-loze i G-loze i dismegakariocitopoeza progno-

varijantnoj analizi analizirani su zatimmultiva-
rijantnomanalizompremaKoksovommodelupropor-

nog modela (koji je obuhvatio patohistološke vari-
jable dihotomnog tipa) konstruisan je model u kome

we imao samo ALIP

Komparativna analiza citoloških i histološ-
-

titeta eritropoeze, prisustva dismegakariocito-

TABELA 3. -

TABLE 3. Cox regression model built on nominal pathohistological variables related to survival of patients with primary myelodysplastic syn-
dromes.

Variable
SE

t
t-value

p

Cellularity
ALIP)

Dislocation of G-line (ALIP)

Dislocation of MK-line

Quantity of E-line

Quantity of G-line

Dysmegakaryocytopoiesis

Myelofibrosis

SE df p
SE – standard error; χ2=53.91; df=7; p<0.001

TABELA 4. -

TABLE 4. Comparative analysis of pathohistological and cytological 
assessment of bone marrow dyshematopoiesis in 236 patients with 
primary myelodysplastic syndrome.

Bone marrow feature Disagreement (%)

Cellularity

Quantity of E-line

Quantity of MK-line

Dyserythropoiesis

Dysmegakaryocytopoiesis

Reactive cells

Myeloblast infiltration

GRAFIKON 1. -
-

A B
C

GRAPH 1. Kaplan-Meier plots predicting survival in patients belong-
ing to different risk groups according to Hannover score (A – good risk, 
B – intermediate risk; C – high risk).
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blasta, a samim tim i klasifikacije bolesti u od-
FAB podtip, uglavnom je bio kod „uznapredo-

valih” oblika bolesti (RAEB, RAEB-t, CMML
RAEB od

RAEB-t, dok je kod samo pet bolesnika patolog pro-
cenio da je u pitawu akutna leukemija, a citološki
pregled je ukazivao naRAEB-t (tri bolesnika), odno-

CMML-t

stotopografije mogu se razlikovati „pravi” MDS

što je u skladu s rezultatimaMašeka (Maschek) i sa-

elemenata G-loze (ALIP
naših bolesnika sa RA/RARS
ka saRAEB,RAEB-t iCMML

ALIP odlika „uznapredova-
log” MDS ALIP

znavawe ALIP zavisi od primewene tehnike histo-

ALIP se pou-

ALIP
(agregati nezrelih granulocitno-monocitnih pre-
kursora), od pseudo-ALIP (agregati nezrelih eritro-

u vidu da ne postoje morfološke razlike u izgledu
hromatina, broju nuklelusa i N/C odnosu (odnos je-

nosno pseudo-ALIP
lesnici sa predominantno mijeloidnom hiperpla-
zijom i pravim ALIP imaju izrazito lošu prognozu

nom eritroidnom hiperplazijom bez pravog ALIP

Uz hipercelularnost, trolinijska hiperplazija
je najkonstantnija kvantitativna odlika mijeloid-

PRCA, odnosno amegakariocitnoj trombocitopeni-

hanizmi, a pre svega celularna supresija, odnosno

(Rios Tricot) i saradnika

šwava se parakrinom stimulacijom fibrozne pro-

broza, kao sekundarna reakcija strome u hiperpla-

CMML
RARS,

aktivne fibroze u CMML i RARS ukazuju relativno
blagi stepeniretikulinskefibrozeiodsustvo „hi-

FABpodti-

sto nalazila u CMML

likula, što sugeriše da su ove promene u stromi

Kada je u pitawu incidencija posebnih pato-
histoloških podtipova bolesti, naši rezultati

MDS) su u skladu sa podacima iz literature: hipo-

komparativne analize citoloških i histoloških

tarnost biopsije i aspiracione punkcije kostne sr-



vawem E-loze i dismegakariocitopoeza parametri

Patohistološka analiza je nezaobilazni dijag-

uzdane informacije o celularnosti, arhitekturnoj
dezorganizaciji, broju megakariocita i promena u

ne informacije o toku i prognozi bolesti, posebno

IN MEMORIAM
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LITERATURA

 1. MIC Cooperative Study Group. Recommendations for a morpho-
logic, immunologic and cytogenetic (MIC) working classification
of the primary and therapy-related myelodysplastic disorders.
Cancer Genet Cytogenet 1988; 32:1-10.

 2. Tricot G, Vlietinck R, Boogaerts M, et al. Prognostic factors in the
myelodysplastic syndromes: Importance of initial data on periph-
eral blood counts, bone marrow cytology, trephine biopsy and
chromosomal analysis. Br J Haematol 1985; 60(1):19-32.

 3. Rios A, Canizo M, Sanz M, et al. Bone marrow biopsy in myelodis-
plastic syndromes: morphological characteristics and contribution

to the study of prognostic factors. Br J Haematol 1990; 75(1):26-33.
 4. Bartl R, Frisch B, Baumgart R. Morphologic classification of the

myelodysplastic syndromes (MDS): Combined utilization of bone
marrow aspirates and trephine biopsies. Leuk Res 1992; 16:15-33.

 5. Bennett J, Catovsky D, Daniel M, et al. FAB Cooperative Group.
Proposals for the classification of the myelodysplastic syndromes.
Br J Haematol 1982; 51:189-99.

 6. Mungi M, Mufti G. Primary myelodysplastic syndromes: diagnos-
tic and prognostic significance of immunohistochemical assess-
ment of bone marrow biopsies. Blood 1992; 79(1):198-205.

 7. Marisavljević D. Evolucija primarnog mijelodisplastičnog sindro-
ma [doktorska disertacija]. Beograd: Medicinski fakultet; 2000.

 8. Reizenstein P, Ost A. Minimal diagnostic criteria for the myelodys-
plastic syndrome in clinical practice. Leuk Res 1992; 16(1):3-11.

 9. Maschek H, Gutzmer R, Choritz H, Georgii A. Life expectancy in
primary myelodysplastic syndromes (pMDS): A prognostic score
based upon histopathology from bone marrow biopsies of 569
patients. Eur J Haematol 1994; 53:280-7.

 10. Manoharan A, Horsley R, Pitney W. The reticulin content of bone
marrow in acute leukemia in adults. Br J Haematol 1979; 43:
185-90.

 11. Morel P, Hebbar M, Lai J, et al. Cytogenetic analysis has strong
independent prognostic value in de novo myelodysplastic syn-
dromes and can be incorporated in a new scoring system: a report
on 408 cases. Leukemia 1993; 7:1315-23.

 12. Cox D. Analysis of binary data. London: Methuen & Co; 1970.
 13. Suvajdžić N, Marisavljević D, Jovanović V, Pantić M, Šefer D,

Čolović M. Pure red cell aplasia evolving through the hyperfibrot-
ic myelodysplastic syndrome to the acute myeloid leukemia: some
pathogenetic aspects. Hematol Cell Ther 1999; 41:27-9.

 14. Marisavljević D, Radošević-Radojković N, Rolović Z. Comparative
morphometric study of immunohistochemical versus convention-
al staining for the evaluation of megakaryocytopoiesis in normal
and pathological bone marrow biopsies. Pathology International
1997; 47(5):301-7.

 15. Takahashi M, Koike T, Nagayama R, et al. Myelodysplastic syn-
drome with myelofibrosis: myelodysplastic syndrome as a major
primary disorder for acute myelofibrosis. Clin Lab Haemat 1991;
13:17-23.

 16. Tricot G, De Wolf-Peeters C, Hendrickx B, Verwilghen R. Bone
marrow histology in myelodysplastic syndromes. I. Histological
findings in myelodysplastic syndromes and comparasion with
bone marrow smears. Br J Haematol 1984; 57(3):423-30.

 17. Tricot G, De Wolf-Peeters C, Vlietinck R, Verwilghen R. Bone
marrow histology in the myelodysplastic syndromes. II. Prognos-
tic value of abnormal localization of precursors in MDS. Br J Hae-
matol 1984; 58(2):217-25.

 18. Delacretaz F, Schmidt P, Piguet D, Bachmann F, Costa J. Histopa-
tology of myelodysplastic syndromes: The FAB classification (pro-
posals) applied to bone marrow biopsy. Am J Clin Pathol 1987;
87:180-6.

 19. Maschek H, Georgii A, Kaloutsi V, et al. Myelofibrosis in primary
myelodysplastic syndromes: a retrospective study of 352 patients.
Eur J Haematol 1992; 48(4):208-14.

 20. Yoshida Y, Oguma S, Uchino H, Maekawa T. Refractory myelodys-
plastic anaemias with hypocellular bone marrow. J Clin Pathol
1988; 41(7):763-7.

 21. Nand S, Godwin J. Hypoplastic myelodysplastic syndrome. Cancer
1988; 62:958-64.



PATHOHISTOLOGICAL CHARACTERISTICS OF MYELODYSPLASTIC SYNDROMES:
DIAGNOSTIC AND PROGNOSTIC SIGNIFICANCE

Dragomir MARISAVLJEVIĆ, Vesna ČEMERIKIĆ, Zoran ROLOVIĆ , Darinka BOŠKOVIĆ, Milica ČOLOVIĆ 
Institute of Hematology, Clinical Centre of Serbia, Belgrade

INTRODUCTION
Pathohistological (PH) analysis is recommended as basic 

diagnostic procedure during the investigation of myelodys-
plastic syndromes (MDS).

AIM
The aim of this paper was to investigate diagnostic and 

prognostic significance of bone marrow PH features in patients 
with MDS, and its relation to cytological characteristics of bone 
marrow aspirate. 

METHODS
Cellularity, disorder of marrow histotopography, quantity of 

hematopoiesis lineages, cellular atypia, the amount of myelo-
blasts, and stromal changes were particularly analyzed in tre-
phines of 236 patients with primary MDS. 

RESULTS
In most cases (78.4%) hypercellular bone marrow was 

observed, although in 10.2% patients hypocellular subtype of 
MDS was diagnosed. Erythropoiesis dislocation was present 
in 64.7% patients, dislocation of MK-poiesis in 50.9% patients, 
while 61.3% had dislocation of granulopoesis (so-called ALIP 
phenomenon). In most cases three lineage hyperplasia was 
present, while relative hypoplasia of E- and MK-lineage was 
found in ¼ cases, each, particularly in advanced MDS. Morpho-
logical features of dyseritropoiesis and dysmegakaryocytopoi-
esis were present in 42.5% and 75.7% cases, respectively. Differ-
ent stages of reticulin and collagen fibrosis were observed in 

55.5% patients, while 7.6% had hyperfibrotic subtype of MDS. 
Comparative analysis of cytological and histological features of 
MDS bone marrow showed positive correlation between two 
methods only in respect of estimation of eritropoiesis quantity, 
presence of dismegakaryocytopoiesis and „reactive” cells. The 
univariate analysis showed that MK- and G-lineage dislocation, 
quantity of E- and G-lineage, and presence of dysmegakaryo-
cytopoiesis, were prognostic indicators for short survival and 
evolution of the disease in MDS patients. However, multivariate 
analysis showed that only G-lineage dislocation was indepen-
dent prognostic variable for survival in MDS cases.

CONCLUSION
PH analysis is irreplaceable diagnostic procedure during 

MDS investigation, since it provides reliable information of cel-
lularity, architectural disorganization, number of megakaryo-
cytes and alterations of marrow stroma. In addition, PH analysis 
provides numerous important prognostic information. 
Key words: myelodysplastic syndromes; pathohistological fea-
tures; bone marrow; prognosis
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