BEEF2015FE3RF 205558 Hainan Med J, Mar. 2015, Vol. 26, No. 5

d0i:10.3969/j.i1ssn.1003-6350.2015.05.0228 . -L/l,: % .

N E = 4FRTEBI R EL TR Ao a
HENE ", AR
(lsax EARF, ;KR M 510515
2UMER;MEERMEISTER, & S M 510510)

(ZE] BH BT RBE =2 BRI ) E 7 1 BRI 7 20 AR5 o, DAIE S — A B TCAS 70 (1 m] 45
P A il G A2 95 2R it B e FE ML AR B A= W 2k dl . Faik Wi 22 20805 CT H Rl B T A o
SE AR = 4 AT R ICJ LoABE R A8 — A B0 B SR L 3B R B = A B TR 1) 453 A7 g S8 43 A
N IR . G5R INEEN B RE B RN B A5 I R 45 A4 1) — AT RO, I /42 4k 741 006/760 8164
R Bt 316 034/326 785 N H . S IR CT SRS UK AR 58 = 4 A BRITA Y 434y 6 FlibA b ot . A5
e EIENS L s O (W N2 2 VA s Ei0 ] )6 S VA O = VAN = T 31 = S AR £ 29 = W IR IV 2 A Ve
TEOLT, BTSN B R Tt P F 2 R AT G T 08 L(P<0.05). M55 4 .5 hiE] 565 5 .6 iRk 5]
AR B I T B/ NS 1, 5 e 3 4 Bl R] B 22 S HA Gei 1243 L (P<0.05) . Shls nagak B Rl B st i
HNITESERASIMAR K, FL T8 I, o JE0 S T AR 52 (14 2 A7 2R S0/ , 7E 80~100 ¥ /min 5, A RIS 17 FH T Mg
BRI, AAE 110 K /min BRI, S5 7 A MR T — 2k A BROTHRR R0 T 45 (RS v A it 6 4 21 2%
FfE R A AR B AR M SR A 0 7 22 ki

[SR4iA]  MaEE ; = 4ig BROCEAL; EEvy 1 )

[FESES] R336  [X#EHRIAE] A [XEHS] 1003—6350(2015)05—0632—03

Establishment process and stress distribution characteristics of three—dimensional finite element model of
human thorax. WENG Jian—bo *°, HU Hui—ying °. 1. Southern Medical University, Guangzhou 510515, Guangdong,
CHINA; 2. 157 Hospital Affiliated to General Hospital of Guangzhou Military Command, Guangzhou 510510, Guangdong,
CHINA

[Abstract] Objective To investigate the establishment process and stress distribution characteristics of
three-dimensional finite element model of the human thorax, to verify the reliability of 3D finite element model, and
to provide biomechanical basis for cardiopulmonary cerebral resuscitation of chest compressions mechanism and ef-
fect. Methods With multi-slice spiral CT scanning, three-dimensional finite element model of the human thorax
(men and women) were successfully established. Simulating vertical chest compressions, the thoracic displacement
and stress characteristics of each part of three-dimensional finite element model of the human thorax were analyzed.
Results The three-dimensional finite element models of the spine, clavicle, rib and sternum and other thoracic struc-
tures were successfully established, with 741 006/760 816 (male/female) nodes and 316 034/326 785 (male/female)
units. According to the CT imaging characteristics, the models were divided into six kinds of material properties. Dur-
ing simulation of vertical chest compressions, thoracic part with the maximum downward shift was the sternum, and
stress was mainly distributed in the last part of the ribs. Under static loading, in case of constant sternal displacement,
the force required for male was significantly bigger than that for women (P<0.05). The sternums in 4, 5 intercostal, 5,
6 intercostal needed a smaller force to achieve the same displacement, compared with the sternum in 3, 4 intercostal
(P<0.05). Under dynamic loading, bigger force was required than static loading to achieve the same displacement, and
as frequency increases, the thoracic actual bearing load decreased gradually. Under the same external force, the dis-
placement of sternum increased at 80~100 times/min and decreased at 110 times/min. Conclusion Accurate informa-
tion of thoracic tissue structure is needed for the establishment of three-dimensional finite element model of the hu-
man thorax, to provide biomechanical basis for chest compression of the human thorax.
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