ER&EYMHE $£39% £3H 2024 %68

Journal of Medical Biomechanics, Vol.39 No. 3, Jun. 2024 393
Ay /\ -
X EHS:1004-7220(2024)03-0393-07 e &He

R N EX & AR 30 1T 28 B &2 I

Fae, MR, BANK, K", BmF, E#, I8, &,
HiERY, XNEE, EBTF
(HREZGABE a. LEYBE 2 TRRSEBE ; b, 252 5%, T Ak F A4k 132013)

WE.BR WIS NIRRT A s, A% K COMSOL Multiphysics {443 7 & 37 75 WK Bt
B L U0 7 - 4 O 9] O - B B TT A 1) 25 RUBE 2Lt ) 2 B TSR | 7 2 LRI B s s 3 [ RN B B 8 - N 55
ANTRIFLBR RO AR B R A TR LT, X5 Ll v 25 B dH SURI 3 B N R B A 2R FLIR R g 55 3 A 10, O 43 A B o9 P e
TR RS R AR, 5 R HERE PR, S8 R a2 b2 B SFLBRE 1 6. 4 kPa,
B PRV A 7 S 25 S P S T 10740 B A S B840, 0 R SR AR AN A B A R AT 53R o L B ) N i T AR TE R )
&it @M YILBBA TR LT T B NIRRT S AT R, AT 45 RXR AR N i R A B L,
K BN WIRR S BT, ZRIE

FE 5 ES: R 318.01 XERPRERD: A

DOI; 10. 16156/j. 1004-7220. 2024. 03. 003

Effects of Intramedullary Pressure on Fluid Flow Behavior in Bone
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Abstract: Objective To study the effects of intramedullary pressure on the fluid flow behavior in bones. Methods
Multi-scale models of macro bone tissue and macro-meso osteon groups were established using the COMSOL
Multiphysics software. Considering the interrelationship of different pore scales, such as the bone marrow cavity,
Haversia canal, and bone lacunar-canaliculus, the pore pressure and flow rate of hollow bone tissues and bone
tissues with intramedullary pressure were compared, and the effects of the amplitude and frequency of
intramedullary pressure on the pressure and flow velocity of the liquid in the bone were analyzed. Results When
intramedullary pressure was considered, the pore pressure in bone tissues with intramedullary pressure was
6. 4 kPa higher than that in hollow bone tissues. The flow pressure increased significantly with an increase in the
intramedullary pressure amplitude, but the flow velocity remained unchanged. The frequency of intramedullary
pressure had little effect on pore pressure and flow velocity. Conclusions The multi-scale pore model established
in this study can accurately analyze bone fluid flow behavior. These results are of great significance for an in-
depth understanding of force conduction in the bone.
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Fig.2 Variation of intramedullary pressure with time
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Fig. 4 Distributions of pressure and flow velocity in different bone
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Fig.5 Effects of intramedullary pressure amplitudes on pressure
and flow velocity of the pore fluid in different bone tissues
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Fig. 6  Effects of intramedullary pressure frequency on pressure
and flow velocity of the pore fluid in different bone tissues
(a) Macro bone tissues, (b) Macro-meso bone tissues
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