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Diagnosi citomorfologica
Caratteri generali 

• dimensioni

• forma

• rapporto nucleo-citoplasmatico

• ordine

• sincronismo maturativo

• contesto citologico







Nucleo (1)

• forma
• posizione
• profilo
• segmentazione
• numero



Nucleo (2): la cromatina 

• condensazione

• omogeneità

Nucleo (3): i nucleoli
• prominenza
• numero
• rinforzo









Citoplasma (1): il fondo

Citoplasma (2): il centrosoma

Citoplasma (3): i granuli











Semeiotica citomorfologica

• Caratteri generali

• Nucleo --> attività proliferativa

• Citoplasma --> differenziazione
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Peroxidase Activity in the Cytoplasm
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Nuclear Shape and Density
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Caratteristiche diagnostiche fondamentali delle sindromi 
mielodisplastiche, sia nell’epoca FAB e che nell’era WHO

1. ematopoiesi 
inefficace

2. displasia 
morfologica

3. possibile 
aumento 
dei blasti 



WHO 2008 MDS Classification - Adults

























The WHO Classification of Myeloid Neoplasms 
(Vardiman JW, Lee Harris N, Brunning RD. 

Blood, 2002; 100:2292)

“Cytochemical studies (myeloperoxidase, 
nonspecific esterase) and/or 

immunophenotype must provide evidence 
that the neoplastic cells belong to one or 

more of the myeloid lineages.”



Specificity of the ADVIA 120 for the Diagnosis 
and Classification of Leukemia

• Using automated cytochemistry (PA+ND analysis) 
and the morphology of leukemic cell distribution, 
leukocyte differential count is transformed from a 
basic first level screening test (CBC) to a second 
level test (pre-microscope and pre-
immunophenotype classification) 

• Morphology: single cells

• Automated cytochemistry: cell populations



The PANDA Method
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Nuclear Density Patterns

D1
The MNC Cluster is shifted down 

and left to blast area (usually with 

flag)

D0
Normal rounded MNC 

cluster shape and no blast 

flag.



CLLCLL

P0, D0P0, D0



AML, poco differ. (M1)AML, poco differ. (M1)

P1, D1P1, D1



CGLCGL

P4, D0P4, D0



WHO Classification of Myeloid Neoplasm: 
Specific Cytogenetic Types

• Acute Myeloid Leukemias (AML) with 
recurrent cytogenetic translocations
– AML with t(8;21)(q22;q22), AML1 

(CBFα)/ETO

– Acute promyelocytic leukemia: AML with 
t(15;17)(q22;q11-12) and variants, PML/RARα

– AML with abnormal bone marrow eosinophils 
with inv(16)(p13q22) or t(16;16)(p13;q11), 
CBFβ/MYH11X)

– AML with 11q23 (MLL) abnormalities



AML-M3 t(15;17) is always P6-D1



P6-D1: AML-M3 (promyelocytic)AML-M3 t(15;17) is always P6-D1: even in 
bone marrow



P4/5, D1P4/5, D1

AML, M3vAML, M3v





AML-M2 t(8;21) is almost constantly P3-
D1



AML, M2AML, M2

P3, D1P3, D1

















Acute Coronary 
Syndromes

1) atherosclerotic plaque
– soft core (gruel)
– collagen cap 

2) plaque disruption or fissuring
– hemodynamic triggers
– inflammation

3) plaque thrombosis
– thrombogenic substrate
– local flow disturbances
– systemic thrombotic propensity:

• increased platelet reactivity
• increased procoagulant activity
• decreased endogenous fibrinolysis

cap

cap

core

core



macrophages

mast cells

T Lymphocytes

SMCs

IL-1
IL-6
TNF-α
IFN-γ

ICAM-1
ICAM-2
VCAM-1

Selectins

neutrophils

platelets

monocytes

Thrombus



Systemic markers of inflammation
in ACS

� Soluble mediators (acute phase reactants): 
� elevated plasma levels of  CRP, SAA, IL-6.......

� Cellular activation:
� in the plaque

� in the coronary vessels

� in the systemic circulation
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CRP and prognosis: event free survival according to 
CRP levels at discharge in UA (AMI, Recurrent Ang.)

Ferreiros ER, Circulation 1999; 100:1958
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Neutrophil activation and platelet adhesion in 
patients with UA (Ott et al.) 

• increased 
neutrophil-
platelet 
adhesion (flow-
cytometry with 
anti-gp 
IIb/IIIa))

(Circulation, 1996)

CD11b

L-Selectin



MPXI: arbitrary number, based on the position 
of the neutrophil cluster along the X and Y axes:

standardized to be 0 ± 10 in normal subjects



Reduction of intracellular neutrophil myeloperoxidase as a 
marker of activation in UAand AMI

(Biasucci, d’Onofrio et al, JACC 1996)



Neutrophil myeloperoxidase in patients with UA 
on admission and after waning of symptoms

(Biasucci, d’Onofrio et al, JACC 1996)



p=0.03
R= -0.5

CORRELATION BETWEEN MPXI AND
CRP

(Spearman's rank correlation)

CRP (mg/L)

MPXI

(arbitary
units)
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(Biasucci et al, JACC 1996)







• blood from aorta: systemic circulation

• blood from the great cardiac vein has 
circulated across the left, but not the right 
coronary artery



Reduction of neutrophil myeloperoxidase takes place through the 
coronary tree, but no only in the culprit lesion 

(Buffon, d’Onofrio et al, NEJM 2001)
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* *

Venous-arterial difference in MPXI across the coronary circulation:
1) is present only in patients with UA, 

2) but is not limited to the culprit lesion

(Buffon, d’Onofrio et al, NEJM 2001)












