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Introduction
Modic type 2 changes (MC2)

ÅPainful vertebral endplate signal intensity changes
visualizedby magneticresonanceimaging(MRI)

ÅAssociatewith intervertebral disc (IVD) degeneration
andvertebralendplatedamage

ÅHallmarks: Inflammation,fibrosis,fatty marrow

ÅInflammatory MC2 pathomechanisms and their
associationwith endplatedegenerationis unknown

Results
1. MC2 occur adjacent to more degenerated vertebral 

endplates with lost CEP/BEP boundaries

Figure2. a) Representativehistology pictures(4x) of control (top)
and MC2 (bottom) bone-disc junctions. Filledarrows: Intact bone-
disc junction; clear CEP/BEPboundaries. Open arrows: Endplate
damagewith disruptedCEP/BEPboundariesin MC2; *bone marrow
site. b) Distribution endplate degeneration scores (top) and
statistics(bottom).

Å79CEPsand83BEPswereevaluated(Figure2)

ÅCEP/ BEPdegenerationscores: Significantlyincreased
in MC2

ÅCEP/BEPboundaries: Often completelylost in MC2

2. MC2 endplate-near bone marrow contains more complement system 
components, extracellular matrix (ECM) proteins and angiogenic factors

ÅDetected proteins: 2534; differentially expressedproteins (DEPs)MC2 vs
control: 318(control: n=69, MC2: n=30)

ÅIncreasedcomplementsystem-, ECM(fibrosis), angiogenic, and neurogenic
proteins in MC2 endplate-nearmarrow (Figure3)

Aims
1. To investigate the degreeof bony (BEP)and cartilage

endplate(CEP)degenerationin MC2

2. Toidentify inflammatory MC2 pathomechanisms

3. To identify MC2 bone marrow changesthat correlate
with severityof endplatedegeneration

ÅTwo human lumbar (L1-S1) cadavericspineswith MC2
andcontrol vertebraewereused

ÅFor every region of interest, pairs of axial biopsies
(n=58) spanning the entire vertebral body including
both CEPswerecollected(Figure1)

ÅBiopsy1A: Processedfor paraffin histology. BEP/ CEP
degenerationwasscoredaccordingto the standardized
endplate degenerationscoringsystemfor human IVD
degeneration1

ÅBiopsy 1B: Endplate-near bone marrow was analyzed
with mass spectrometry. Differentially expressed
proteins (DEPs) between MC2 and control;
bioinformatic overrepresentationanalysis (ORA)was
performed.

ÅEndplatescoreswerecorrelatedwith DEPs.

Methods

Figure 3. Results bioinformatic overrepresentation analysis (ORA). Overrepresented
pathways (left) and biological processes(right) in MC2 vs. control endplate-near bone
marrowproteincomposition.

3. Complement- and neurogenic proteins correlate with endplate 
degeneration 

Å318 DEPsbetween MC2 and control were correlatedwith histologicalBEP
andCEPscores

ÅORAof DEPswith correlation coefficient >́ 0.4 with BEPor CEPscores
revealedenrichedcomplementsystemandneurogenicproteins

Reference: 1 ChristineLLeMaitre et al. (2021). JORSpine.

Figure4. Summary
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Å Inflammation, fibrosis, angiogenesis, andneurogenesisindicatea
chronicinflammation in MC2

Å The inflammatory pathomechanismin MC2 comprisesactivation
of the complementsystem

Å Complement system and neoinnervation may be linked to
endplatedamage(Figure4)

Figure 1. a) Illustration of biopsy pair collection and b)
representativeimage of collectedbiopsiessubjectedto histological
andproteomicanalysis.

Discussion & Conclusion
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