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3Lewis J and Pozdnyakova O, Digital assessment of peripheral blood and bone marrow aspirate smears. IJLH 2023 

260205-0156

Peripheral blood 
Low accuracy

Low speed

-

Lack of differentiation

-

Accurate quantitation
Faster TAT

+

Why Digitize?



4Kim H et al. Real-World Application of Digital Morphology Analyzers: Practical Issues and Challenges in Clinical Laboratories. Diagnostics 2025
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Safety

1) Barcodes

2) Electronic identification

3) No transportation 

4) No loss of slides

Quality

1) More consistency

2) Review of same cells

3) Second opinion

4) Digital archiving

Efficiency

1) Faster review & TAT

2) Sharing with clinicians

3) Access to prior slides 

4) Remote Review

Education

1) Teaching databases

2) Presentations at 
multidisciplinary team 
meetings

Evolution Why Digitize? Challenges Solutions of AI Lessons Learned
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Imprecision: Blood vs Bone Marrow

✓ Homogeneity of the sample ➔ Identification of ROI

✓ Quality of the sample and stain

✓ Slide distribution error: rare cells (< 10%)

✓ Inconsistent cell classification

✓ Statistical error (the statistical uncertainty ~ cells counted)

Evolution Challenges

Imprecision Type of scanner Data storage

Solutions of AI Lessons LearnedWhy Digitize?
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Van Vranken SJ et al. A Survey Study of Benefits and Limitations of using CellaVisionTM DM96 for Peripheral Blood Differentials. Clin Lab Sci.2014 

Kratz A et al. Digital morphology analyzers in hematology: ICSH review and recommendations, Int J Lab Hematol. 2019 

Limitations 
to evaluate abundance 

(ML, ML, RL)

Limitations 
to screening for 

intracellular parasites 
(eg Leishmania)

Poorer performance 
for rare cell types

(Mast cells)

Instrument pre-classification of 
cells could lead to inaccurate 

reporting of patient results
(ROI)

Cells snapshots and not whole slide imaging
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Imprecision Type of scanner Data storage
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Evolution Challenges

Imprecision Type of scanner Data storage

H&E tissue section Giemsa smear

• Relatively thin (4-5 µm or less)
• Uniform thickness
• Less refraction
• Lower magnification

• Relatively thick (5-10 µm)
• Variable thickness
• More refraction
• Higher magnification

Solutions of AI Lessons LearnedWhy Digitize?



10https://nanozoomer.hamamatsu.com/jp/en/why_nanozoomer/scan.html

Different levels of scanning are shown as 1 image
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Whole slide 
imaging

Evolution Challenges

Imprecision Type of scanner Data storage
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Evolution Challenges

Imprecision Type of scanner Data storage

Decision support systems Convolution neural networks
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Peripheral Blood Bone Marrow

165.000 differentiations 1.500 differentiations

83% 
No review 

27.900 smears 3.000 smears

10 MB/
smear

5 GB/
smear

280 GB
/year

15.000 GB
/year

100/1

10/1

1/50
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Imprecision Type of scanner Data storage
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Why Digitize?

Bagg A et al. Performance Evaluation of a Novel Artificial Intelligence-Assisted Digital Microscopy System for the Routine Analysis of Bone Marrow Aspirates. Mod Pathol. 2024

Detection and classification

• Identification of thousands of cells

• Pattern recognition

• Identifying regions of interest



Imprecision Type of scanner Data storage
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Why Digitize?

WSI & Morphometry

Whole slide imaging
• Evaluation of larger number of cells

• Better estimation of abundance

• Detection of rare events 

• Quick overview of the overall slide

• Resemblance of conventional microscopy

• Better estimation of cells with uneven distribution

• Plasma cells 

• blasts at margins

• Non-hematological cells

Cytoplasm      Nucleus    Granulation 



Imprecision Type of scanner Data storage
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Why Digitize?

Work flow optimization

Dehkharghanian T, et al. Cell projection plots: A novel visualization of bone marrow aspirate cytology. J Pathol Inform. 2023

Cell projection plots
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Evolution Challenges

Bagg A et al. Performance Evaluation of a Novel Artificial Intelligence–Assisted Digital Microscopy System for the Routine Analysis of Bone Marrow Aspirates, Modern Pathology 2024

Review of bone marrow aspirate

• Modify ROIs 

• Modify NDC regions 

• Grade characteristics

• Sign the report and send to LIS

Solutions of AI Lessons LearnedWhy Digitize?
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Workflow Validation Color complexity

Full-field scanning:  
AI vs MANUEEL?

Analysis area:  
AI vs MANUEEL?

Solutions of AI Lessons Learned
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FIGURE

UNCLASSIFIED

TIME

Evolution Why Digitize? Challenges

Workflow Validation Color complexity

Solutions of AI Lessons Learned

Full Field AI
Scan Area AI

Full Field MAN
Scan Area MAN

Full Field AI
Scan Area MAN

Full Field MAN
Scan Area AI
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Workflow Validation Color complexity
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De Letter K. et al. One-year experience of digital bone marrow microscopy using Scopio X100: observations and practical insights. RBSLM 2025
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Workflow Validation Color complexity
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May-Grünwald Giemsa stain 

Evolution Why Digitize? Challenges

Workflow Validation Color complexity

Solutions of AI Lessons Learned
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Protocol 1

Protocol 2

Protocol 3

Polychromatic 
normoblast

Lymphocyte Myelocyte Eosinophil MegakaryocytErythroblast

Evolution Why Digitize? Challenges

Workflow Validation Color complexity

Solutions of AI Lessons Learned



Future perspectives
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Rare cell types

APL                                Mast cells                         Leishmania 
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Future perspectives
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C. Heymanslaan 10  |  B 9000 Gent

T +32 (0)9 332 21 11
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Volg ons op

MATTIAS HOFMANS, PhD

Klinisch bioloog

Laboratorium voor klinische chemie en hematologie UZ Gent

ANNEMIE DE CRAEMER

Medisch laboratoriumtechnoloog
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Thank you!
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