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Develop a plugin for the quantification of the 
main architectural components of the human 
Bone Marrow (BM) stroma 

Track stromal modifications in the context of 
the dramatic architectural remodeling that 
occurs upon hematopoietic recovery after 
aplasia, such as after intensive chemotherapy 
in acute myeloid leukemia (AML).

During the ESH meeting, we will explore 
collaborations to investigate architectural and 
stromal changes in bone marrow failure 
syndromes with our workflow. Figure 1: Anatomy of the Bone Figure 2: Bone marrow stromal lineages
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Figure 3: Flow Diagram of sample preparation, image acquisition and processing . 
(A) sources of BM biopsies. (B) Samples embedded in paraffin. (C) Sections stained 
with Hematoxylin and Eosin. (D) sections scanned using a slide scanner. (E) Images 
annotated on QuPath before running MarrowQuant for quantification. 

Figure 4: Flow Diagram of 
MarrowQuant logic. (B) The user 
defines Tissue Boundaries, 
Background, and Artifacts. (D) 
Area calculations saved as a .txt 
file. (E) Integration user and/or 
pathologists’ feedback.

Figure 5: Flow diagram of samples collected from the trephine 
BM biopsies of AML/MDS patients undergoing chemotherapy 
(n=15). For each time point a corresponding H&E section 
representing the BM status at this stage. 
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Figure 7: Masks of BM compartment areas detected by 
MarrowQuant. (A) unprocessed image, (B) bone detection 
(green), (C) hematopoietic cell detection (dark purple), (D) 
adipocyte detection (yellow), (E) 
interstitium/microvasculature (pink), (F) image with all 
masks. (G) Correlation of MarrowQuant’s percentage of 
hematopoietic cells detection versus pathologists’ 
estimations (p<0.0001).

Figure 8: (A-D) Evolution of cellularity (1) & (2) 
(A&D), adiposity(B), and IMV (C) during 
chemotherapy. (E) Quantification of BM stromal 
composition in AML patients (n=15 AML patients 
undergoing chemotherapy). A recovery is 
observed at C1D35 and C2D35 (each patient is 
assigned one color to be able to track them) 
(n=15, *P<0.05, **P<0.01, ****P<0.0001 by 
multiple comparison test).

Figure  10 : Adipocyte’ size distribution. 
Percent adipocyte size distribution by size 
category at the four different time points 
as compared to baseline orthopedic 
controls (very small: 300-499μm2, small: 
500-899μm2, medium: 900-1999μm2, 
large: 2000-3499μm2, very large: above 
3500μm2).

Figure 9: Correlation to Gold standards for 
MarrowQuant bone marrow adiposity and 
hematopoietic cellularity measurements 
(Pathologists n=3, images n=52, 
R2=0.8564). 
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Figure 11: Reciprocity of the bone marrow compartments as a function of each 
other. (A) percent cellularity (1) versus percent adiposity (R2=0.58). (B) percent 
cellularity (2) versus percent adiposity (R2=0.87). (C) Percent BM interstitium and 
microvasculature versus cellularity (1) (R2=0.04). (D) Percent BM interstitium and 
microvasculature versus cellularity (2) (R2=0.01). (E) Percent BM interstitium and 
microvasculature versus adiposity (R2=0.11). 
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§ MarrowQuant successfully recognizes the adipocytic, hematopoietic, and bone 
compartments of the marrow allowing for quantitative time-sequential comparisons.

§ MarrowQuant validates the reciprocal relationship between the hematopoietic and 
adipocytic marrow compartments and  the plasticity of the human BM stromal niche. 

Figure 6: (A) 8-week old female C57BL-6 murine reconstructed skeletal map. (B) Quantification of hematopoietic recovery post lethal irradiation and total 
bone marrow transplant in 8-week old C57BL/6 mouse tibiae. 
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https://github.com/Naveiras-Lab/MarrowQuant/tree/qupath-0.1.4
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CONCLUSIONS: 
§ Stromal Panel developed for HOVON/SAKK 103/132 

European collaboration

https://github.com/Naveiras-Lab/MarrowQuant/tree/qupath-0.1.4

