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The vascular supply to healthy adult bone
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Bone vasculature

M Marenzana and TR. Arnett,“ﬂ:{e keg role of the blood supplg to bonen, Bone Res. 1(3), 203-215 (9013) DOL 104948/ BR201505001



Femoral head (11ip) pathology
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Femoral neck fracture

‘ l periosteal artery
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Marenzana & Amett - Fig 1

Jan Juréus, Osteonecrosis. Prognosis and Prevention of the Consequences of Osteonecrosis, Doctoral Thesis, 2014



Key etfects of oxygen on bone cell function

ARTERY ' VEIN ISCHEMIA

p0, > 12% PO, ~ 5% PO, < 2%
pH A pH M pH ¥V

NORMOXIA = HYPOXIA

7

osteoblasts

bone maintenance /

net bone formation )
moderate bone loss

—)  severe bone loss

osteoclasts

M Marenzana and TR. Arnett,“T]:le keg role of the blood supplg to bonen, Bone Res. 1(3), 205-215 (9013) DOL 104948/ BR201505001



Conventional X-ray and Magnetic Resonance Imaging of the hip joint

), /4’/}3.,:::“": A he althy hip Bilateral osteoarthritis MRI of the same
?/ /(// A Femonl visualized l)g conventional X~ra1_] osteoarthritis
4 % * Sclerosis
Ny | A ‘ * Flattening

e Sequestrum (dead bone)




How common is arthrosis?

Femur
Cartilage
Diseased
. Cartilage
A population 4D years and older:
Approximately % - 20% are affected by arthrosis - Tibia
1bula 1D1

Scandinavian data:

Hip arthrosis 58 %
Knee arthrosis 158 %
Finger arthrosis 31%
Other joints 124 %

({oot, shoulder, jaw, arm ]:)ow)




Total Hip Arthroplasty
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Scintigraphg of the caput femoriswith an avascular area

Jan Juréus, Osteonecrosis. Prognosis and Prevention of the Consequences of Osteonecrosis, Doctoral Thesis, 2014



Gas in Scattering Media Absorption Spectroscopy (GASMAYS)

Marta Lewancler, Doctoral Thesis
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HY. Lin, WS Li, H Zhang, P. Chen, W. He, S. Svanberg, and K. Svan]aerg, Diagnostics of Femoral Head

Status in Humans using Laser Spectroscopg — In vitro Studies, J. Biophotonics, 1-9,
DOI10.1002/jbio.201600229 (2016).
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Water vapor signal in osteonecrosis and normal femoral head bone in-vitro

monitored by the GASMAS-technique
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In-vitromonitoring of Osteonecrosis in the hip joint
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Water vapor signal from pores inside the diseased bone tissue monitored by the GASMAS technique

The Leg of the water vapor signal shown for each position
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P. Chen, Laser-based gas a]asorption spectroscopy decag ing ]1ip bone - Water vapor as a
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Laser-Doppler monitoring combined with the GASMAS technique
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Laser~Doppler blood per{usion monitoring GASMAS set-up

DL C]:len, W.S. Li, W. He, H Z]:lang, Q W. Z]:lang, H Y.Lin, S. Svan})erg, K Svan})erg, and P. C]:len, Laser-based gas a]:)sorption spectroscopy decag ing ]:lip bone — Water vapor as a
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