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Effect of Stress on Degradation of Biodegradable Materials
Lizhen Wang

Key laboratory for Biomechanics and Mechanobiology of Ministry of Education

Biodegradable devices have been developed and investigated as alternatives for the currently-used permanent
cardiovascular stents or bone plate/screw. Biodegradable metals (magnesium alloys et al) are the most widely used
degradable biomaterials in biomedical applications, including implantable orthopaedic fixation devices and cardiovascular
stents. A number of studies focused on how physiological and biochemical environment in vivo significantly affects
biodegradation process in previous studies. However, there are little studies focused on the effect of stresses on
degradation process in view of biomechanics, which results in many challenges including non-uniform degradation,
optimization of micro-structure and mechanical properties in the design of biodegradable implants. In this study, it is
aimed to explore the relationship of stress and degradation after implanted into human body, which is useful to design
biodegradable implants combined with in vivo and in vitro experiments, numerical simulation, additive manufacture and
bio-printing. For example, auxetic structure with a negative Poisson's ratio would expand in the transverse direction when
stretched, which might provide new insights into solving the loosening of screw after implanted. New novel design are also
analyzed based on the 3D printing, which is important to achieve the better design of implantable biodegradable devices.
It was concluded that stress play a key role in the degradation process. New models were developed to simulate the
degradation process. And it is necessary to find the exact degradation parameters for dynamic loading in vivo. Novel design
of 3D-printed auxetic screws were proposed to increase the fixation strength.
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Lamin A/C Negatively Regulated by MiR—124—3p Modulates Apoptosis of Vascular Smooth Muscle Cells

During Cyclic Stretch Application
Han Bao

Institute of Mechanobiology& Medical Engineering, School of Life Sciences &Biotechnology, Shanghai Jiao Tong University,
Shanghai, China

Apoptosis of vascular smooth muscle cells (VSMCs) influenced by abnormal cyclic stretch is crucial for vascular remodeling
during hypertension. Using FX-5000T Strain Unit provided cyclic stretch (CS) in vitro and renal hypertensive rats in
vivo, the role of nuclear envelope protein, including Lamin A/C and emerin, in VSMC apoptosis was detected. The results
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showed that high cyclic stretch (15%-CS) induced VSMC apoptosis and repressed lamin A/C expressions compared with
normal (5%-CS) control. Downregulation of lamin A/C enhanced VSMC apoptosis. In addition, 15%-CS had no significant
effect on mRNA expression of Lmna, and lamin A/C degradation was not induced by autophagy. 15%-CS elevated miR-
124-3p, which bound to 3’ UTR of Lmna, and then negatively regulated protein expression of lamin A/C. Similar changes
occurred in renal hypertensive rats compared with sham controls. Lamin A/C repression affected activity of TP53, CREBI,
MYC, STAT1/5/6 and JUN, which may in turn affect apoptosis. Our data suggested that the decreased expression of lamin
A/C upon abnormal cyclic stretch and hypertension may induce VSMC apoptosis. These mechano-responsive factors play
important roles in VSMC apoptosis and might be novel therapeutic targets for vascular remodeling in hypertension.

$15-03

T F IR BERTANMLRERARAL . HES RIS (1955 0
FHE

WK

NIRRT, AR AL, ERANTRATA, B RBAR B R R T B JAVE FIRE SBORTN A 3 BN
SRS T R JLAT AU 1 AR b 2607 2 2 O AR AR AT A IR 2 o [RTI , JRATIE LT A AR AA S T A2 A B AR, 3
TR AT LK A AR T~ 2 AR A PR 20 e A 0 AR A T 1 2080 085 2 B A3 B eR e R 2RI 2 A 20 D e JEE #0059
RO AE RAAT o I BL 25 R I W] 7 A0 AR AL AT R A 2 by 0 M 5l W 48 2 A P45 TR S DR R B, 3 SR 3717 K3l PRI AR A AL i 4 40 M e
TR B AL, AT 2207 AL BRI T A o X Se 2t M RE 1 AH R 208 TR v B 225 KO T B ) 2L o

Mechanics of Collective Cell Polarization, Orientation and Migration
Ji Baohua

Zhejiang University

Collective cell groups are organized to form specific patterns through collective polarization, orientation and migration that
play important roles in various physiological and pathological processes, such as tissue morphogenesis, wound healing,
and cancer invasion. We test cell responses to the geometric and mechanical properties of the substrate and external forces
using the micropatterning technique and custom-built loading device. We also construct a theoretical model based on
describing cell layers as a nemato-elastic medium, by which the cell polarization, cell alignment and cell active contraction
are explicitly expressed as functions of components of the nematic order parameter. Our predictions of cell aspect ratio
and cell angle are generally comparable to the experimental observations. These results clarify that the pattern of cell
polarization and migration is determined by the field of anisotropy of active contractile stress, suggesting a stress-driven
polarization mechanism that enables cells to sense their spatial positions to develop direction- and position-dependent
behaviors. This in turn sheds light on how to control pattern formation in tissue engineering for potential biomedical
applications.
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Mechanical improvement of nano—apatite in bone regeneration
Di Huang

Research Center for Nano-biomaterials and Regenerative Medicine, Institute of Biomedical Engineering, Taiyuan University
of Technology

Nano-apatite is the main inorganic component of human bone and tooth. It shows excellent bioactivity and
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biocompatibility. Therefore, nano-apatite is widely applied in the field of bone regeneration. However, pure nano-apatite
presents high fragility, which limits its application because of the mechanical properties. Fracture toughness needs to
be improved if implanted in vivo. In the past decades, researchers have paid more attentions to coating nano-apatite on
substrates such as titanium, bioceramics or polymeric materials to improve their bioactivities. Nano-apatite could be
formed on the substrates. Unfortunately, the bonding between nano-apatite and substrates always shows weak physically
deposition, lack of relatively higher chemical bonding. The mechanical stability of nano-apatite coating also needs to be
improved because the coating exhibits higher biodegradable. Thereby, how to improve the bonding strength between
nano-apatite and substrates become an important issue in the field of clinical bone repairment. Recently, our group have
tried several ways to construct chemical bonding interface between nano-apatite and substrate. For example, we firstly
fabricated TiO2 nanotubes arrays by means of anodization. Then calcium ions were seeded on the surface of the arrays.
After heat treatment by phosphate solution, nano-apatite crystals were harvested, achieving the chemical bonding between
the nano-apatite coating and TiO2 substrate. Also, we have tried to fabricate porous buffered regions and controlled the
oriented growth of nano-apatite crystals to obtain high bonding strength between nano-apatite and substrates. Meanwhile,
high bioactivity and rapid osseointegration of the implants could be achieved by these methods.
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Biothermomechanics and Thermo—Mechano—Neurophisilogical Behaviors
Feng Xu

The school of Life Science and Technology, Xi'an Jiaotong University

Focusing on the common scientific problems and technical challenges of multi-scale and multi-physical fields of biology,
the basic and applied research of multi-scale thermo-mechanical-electrical coupling of biology has been systematically
carried out at the tissue, cell and molecular levels according to the systematic research idea of ‘basic theory of
biomechanics-research and development of biotechnology-application promotion’ . (1) Organizational level: A theoretical
and experimental research system of "thermo-mechanical-electric (pain) multi-field coupling of biological tissue" was
established, which systematically and deeply revealed the pain mechanism of skin and tooth tissue under cold/heat
stimulation. (2) Cell level: Based on the regulation mechanism and in vitro construction of cell three-dimensional
microenvironment, three-dimensional force-electricity microenvironment at cell level was studied systematically from
the aspects of construction and characterization, theoretical modeling and application. (3) Molecular level: It combines
mechanics, flow mass transfer, biological detection and other disciplines. By combining molecular dynamics simulation,
multiphase flow numerical simulation and microfluidic experiment, the mechanism and application of thermo-mechanical
manipulation of biological molecules are systematically studied. Through the development of Frontier biomaterials and
advanced micro-nano biotechnology, and the establishment of multi-scale and multi-physical field theoretical model, the
theoretical and experimental research system of multi-scale thermo-mechanical-electrical coupling behavior was proposed
and expanded, and the results were applied to the diagnosis and treatment of major chronic diseases and aerospace
medicine, which provided adiversified new idea for the formulation of intervention measures in the field of public health.
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Cyclic Stretch Causes Smooth Muscle Cell Metabolic Ddysfunction and Neointimal Formation

in vein grafts
Yuanjun Tang

Peting University Health Science Center

Aim: To understand the pathological mechanisms underlying vein graft remodeling.

Methods: Inferior vena cava from the donor mouse were transplanted onto the common carotid artery of the recipient
mouse. Parallelly, vascular smooth muscle cells (VSMCs) were exposed to cyclic stretch (1 Hz, 5% or 15% strain).

Results: RNA-sequencing in vein grafts and the control vessels indicated 5,801 differentially regulated genes (>2 fold).
Morphological study by transmission electron microscope (TEM) demonstrated short mitochondrion in vein grafts.
Metabolomics analysis in the stretch-loaded cells (15% versus 5% strain) revealed changes in glucose metabolism.
Moreover, exposure of cells to 15% strain down-regulated mitofusin2 (Mfn2) expression, induced mitochondrial
fragmentation, and limited ATP production. Mfn2 overexpression mediated by adenovirus infection alleviated the
mechanical stretch-induced VSMC proliferation and mitochondrial dysfunction.

Conclusion: Mfn2 downregulation participates in the pathological cyclic stretch-induced VSMC proliferation and metabolic
dysfunction in vein grafts.
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Cardiac Mechanics in Heart Failure
Yunlong Huo

Institute of Mechanobiology & Medical Engineering, School of Life Sciences & Biotechnology, Shanghai Jiao Tong
University

Aim: Although cardiac wall mechanics is of importance for understanding heart failure (HF), there is a lack of relevant
mechanics studies. The aim of this study was to analyze the changes in stress and strain in the left ventricle (LV) of HF
animals.
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Methods: Based on experimental measurements in DSS rats fed with high-salt (HS) and low-salt (LS) diets, LV stress
and strain were computed throughout the cardiac cycle. Moreover, LVH and MI were generated in rabbit hearts through
transverse aortic constriction (TAC) and distal left circumflex (LCx) artery ligation operations, respectively. Physiological
and CT measurements were carried out at postoperative 2 and 4 weeks, based on which a finite element (FE) model was
developed to perform the mechanics computation.

Results: HS-feeding increased myofiber stress and strain along both the transmural and longitudinal directions at the end-
diastolic state but resulted in a lower absolute value of strain and relatively unchanged stress at the end-systolic state.
The changes in LV wall mechanics characterized the elevated diastolic LV stiffness and slow LV relaxation in HS-fed rats.
On the other hand, a gradual increase of end-diastolic myofiber stress in free wall and interventricular septum of LVH and
MI (higher stress in the free wall than the septum). LVH increased myocardial volume (3.34+0.08 and 4.34+0.70 ml at
postoperative 2 and 4 weeks) while MI increased LV volume (from 2.72+0.82 to 4.09+0.70 ml).

Conclusions: A vicious cycle of increased stress and strain and diastolic dysfunction can prompt the development of HF.
LVH and MI had different distributions of local myofiber stress, which led to different LV remodeling and affected the
progression of HF.
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Multi—Filed Coupling Mechanics of Soft Biological Tissues
Bo Li

Department of Engineering Mechanics, Tsinghua University

Soft biological tissues usually exhibit complex structures, components, and growth mechanisms. During both physiological
and pathological processes, soft tissues progressively grow and display diverse geometrical shapes, which may be
modulated significantly by diseases. Mechanical, chemical, and biological factors are entangled and play important roles in
these processes. Here, we focus on mechano-chemo-biological coupling in growth and development of soft tissues. On the
basis of thermodynamics, we establish a nonlinear poroelasticity for solid tumors and uncover the coupling mechanisms
behind tissue growth. A volumetric growth law accounting for mechano-chemo-biological coupled effects is proposed to
describe the development of solid tumors. The regulating roles of stresses and nutrient transport in the tumor growth
are revealed under different environmental constraints. We further propose an incremental chemomechanical poroelastic
theory and computational method to address the buckling and collapse of blood vessels in solid tumors. The mechanisms
of tumor tissue-induced vascular instability, pattern formation, and post-buckling evolutions are elucidated.
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e B AL FR R A UARHE K LB L A BT AL P ) o T 33 AR % R %0 (CMC) R iiizzE (RMSE) it M1 Fit M2 B 7 BS54 )5
J4Es WLABERILA ) Z M2, [458] M1 5 M2 BG4 / A Jafh /A i) RMSE=1.76° /6.43° , CMC=0.98/0.93, Jj
4i RMSE=0.03/0.02 (Nm/kg) , CMC=0.99. XFH&iuft, ZHgKIEEREA (CMC=0.001/0.23, RMSE=0.20/0.02) ,
Ho A WL A BT R A CMC>0.58. Z2 4 M T B L 71 CMC 43 % %% 0.95/0.98, 0.85/0.94, 0.96/0.99, 0.71/0.96, 0.001/0.27,
RMSE % 0.77/0.82, 0.001/0.001, 3.73/1.35, 0.78/0.43, 3.94/0.26. X FHLHLIKZIHAL, B LA R IRA CMC>0.84., 7
FMFHBLA S CMC 435134 0.39/0.99, 0.001/0.78, 0.59/0.81, 0.92/0.93 F10.001/0.001, RMSE 3} 6.65/0.54, 2.69/1.48,
5.48/3.11, 1.93/1.11, 11.00/18.01 (N/kg) . [Z5i8] P/ BTG 15 i 22 R 5 R LA LREEZ 512 22 ol UL L 3K Bl
PR L= A R B K o AR NN ) s 2 LY D RE S B 3B, b — 2B IR MR LA 2R I R 12 P T ik o

[RBEA ] ML ILHRIRZIRERL; S dif; AT LA
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SPUME i B HEAR 10 2 U] T A Bk B9 811 7140 ) - F 5
FLBEE 1,2, BATR 3, EWIE 1,2, S 1,2

L. A AROA R A B TR TR R AT

2. JORAARR A 5B TR

3. dLRtR A = B

[E ] SUHE Rl AR A R 2 D) F AR S5 & R IEHE Bl A 3R 7 BUHER i — A 2 A0 5%, HE T R A BB oo« BhIEH
BHIRBM A, ERERGE R ULIX— H I SRR 53 W o 2R B I ARG R o, A4 BT 8BRS R T 00288 — LA IRt i DA 125 A 1
ARG B AL A BROT I0 J5 3% 10 S0 B B MEAR IR 2 DI F AR T AR RN BT 3R B Ak BE AN A B, R TF AR IR R ERAE SR A3 8 Bk Ak
fz%. 5] ERE e FaiEinl (C3-C7) JHIuE ARk, 7E0baefl RS 5 AN BATBE C5 REVIF AR, FAF AR
IR RLERGE S AR MBI UIA BE, MRS Ml dcE Sy 10° , 11° , 12° , 13° , 147 , et 127 Jid C4 SRS H . BRI
PR P-UI R A WA 4, BIRIFE N IA SRR KO8R BB R 2 A8 F2RE 4 S53, R84 ik & Omm
(A®sh) , lmm, 2mm, 3mm, 4 5% M REKSE R ER 26.5mm, 27.5mm, 28.5mm, 29.5mm, Hrp 26.5mm 4 C4 3|
C6 (R JF SRR B o ARIVEEAMERIFERT R a0 221 il 226 000 1) e DU A 00 F B9 451 BEIG 20 8, SUA i o™ A S8, HH 400 i 4
FE3, AHARANRITERE N RN - BRI WRN ST [45R] BB B BT IS8 BRIEM R U AY) - KRR
ST R A W SRR, XA SR R DL RN o TFARRH N B 3l REAIAH SR ) 2 He 5 AR FUR AR E L UL RE Y
By FHARAN RV B FE SR i UL B B s ARG i B , UM R A RO RN - SR S S N ) AE S i 0L R B AR K
SEFIREB AW ESH, MENERENP KKy 107, 13°, 11°, 127, 14° , HEREETFKIKN 26.5mm, 27.5mm,
28.5mm, 29.5mm. [£5] RFHICEME (C4 BRI ZEMMIE) 2° « HILE C4 2] C6 5 hh i M Bk IE I Sttt i BkIEE
PEMPE B RN T T 35 JRATARE BT ™ A BERE /N, AT 24 B AR S0

(B ] SR AR R R VIR BRGEBIH; %

S15—OR05

IR ] CsgA GOREFHER P53 1)) 7 it
B 1,2, BISI L T B 1

1. ALK

2. AR R

[H#] CsgA HHZE KT (Escherichia coli) A&l E—MREIEMW HHREH, 7R84 WRTIH R ARBKFEE, 7205
Xt RIGAT B AR s 8 BRI AR B BAT T B . CsgA AL 4i I N HA R ) 22 8 P 18 455 R Bl iz T4 BBt
SFRG R A, (B H B BRI A SR R R B W o AT B AR Wt CogA BUNREF4E M) A5, B WL 1B 2 R ML) i A
BRI RS M. [J735] BRATEESL T —FhSebiic R B S R BT 7 3% o %073 T DA 3R I MR R A 4R Bk ek |, RIS EI 2
WL BB b )R, Bell) AR SR SRR 12 2 A A ) T AR AR Do BefiT3d T rUBEXT A28 BAGHAT T S o
[452R] BAVME AR R BN T 132 Ml CsgA JORGAEMER, HERVERY 1-64nm, IEEFE 15nm k. JAIX CsgA 44
REFHEREAT T RESE S F i e e, ARG RIEMMIERS MG, KBS CogA YREFYERT Gk HUEEHEAL, B ) BB S Hm
HHpBkER 0.4-49.8nm. #—P 4T 11 5 CsgA YORGFUEM KK Z MR F, 7525 22.1pN WA, 25 5091 CsgA JKEF4ERy
i3 0.1-2, MAHEFAEMMKR AN 10-16, IXRWIXLLFARARN FHM. 78 42. 1pN IE N Biff T, £ 8 4~ CsgA JRREFHEHI T
RKEMBRER, BRERAEMEM 30-365nm, JfHA WS, ™ APkERMEFE— AR AREIR, W 4.2-17.1. RURLIMTELRE SR
BNEGHL.  [458] CsgA JORFYEHA M R 2R CogA HOREFUER Ty 2R 15 2F 4k B 215 SR I BURAN 3¢ . BATIITFTEXS
AV R E MERLE SR At TARRE, O AR EF S B PR T R

[%4#4H] ] CsgA protein; nanofiber; biofilms; single molecule; force spectroscopy

S15—OR06

JEAR AL I AT T 0 18 7140 )7 s
PER L, H4Rk 1,2, 8 41,2

L. TR A TR

2. YHMAEYRAR SRR TSR E

[H] JRRICIZRERE (SMPU) I KA A=Y AR AR ICAZN TIFE T B / A B0\ 45 B2 Ul 2 R T, HERATITE R I
TEAR WIS I BRI SR AR ~ [N R M) A 308 o L0596 ] B Sl SE 15K 0 v Wy IR R KRB, A T SMPU ZEARRIIIE (hifit
A RAR) J7a ARTBARS IR BT TR 1 2 A A S ) Zh AL AR R, DB AN AT A D MR % T AR I
AR AN 573 A AL AT R M e TR AEA T B o (AR D TR TT 2 AT (0152 A1 J5 S 35 R [0 52 7 A [0 52 73 9 R/ o
AR I I 1] 52187 ) e, T I 52873 i 78 T 23 94 2 S B4 0 O/ s 3 o SMIPU A28 25 e i ] 52 17 ) 01 ) 522 10728 WA S 13 R VA I B B
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BME2019 I

Ie) 55 07 A8 g /NS AL 38 AT S AN BT , AN B AR T T T LR AT, 7 AR AU S AR R . [ 45181 SMPU 7Rtk
o S e e A g ] 2 A0 A o 27 g R 7™ A g AR A R8O, X TERAE SMPU Fi A A AT ZH SUE R e ) A R B4 S R 3
[REER] TARICACRENE; R WA J) A

$15—OR07
Gyekik 10 37 L F
L

T RRER AR K

[H] GisRii it Se A 22 40 M EZM s . (R, BIE A Ik, A08 r A A i 95 B AR K O/ LB TR R I8 B 15 4%
R ARMARRE I [T7%] W5 ARG I AR MT SRR FEHS) R OmmEeE. B mARE k.
YitRiA 4R AT TR L R R, BT T —ANE AR ) A A2, B BLE AT BUE R RIS IR R =T By
A, WO TAEA L 503 R AMTEAR S RST R ANAR R AT 52 G5 B4 g RS R (A 43 ST )33 4555 — R 51 7 22 AH SR B R A
BRAFR . (455 BATVRBUFA b LA 2 05 e tafhony DL A R TE R W S BB IR 4544, T LA viT DL B % 5 A6 200 v s 3 40 A
KHITT M HAGR . bAh, ER/NANEA, ANHL AR IE R AT G A i B, A5 4 B PR 1 /N BE AR I/ T 5 (ELR
TERERAMN, GRS R LA AR S BT i B AFTE BB, TITBR T — i B MR RS ] o — 22 e s & 3L,
A AN 53 T3k 0 23 0 537 DAY PR 30038 3T AT S8R 22 5 A 0 AR ) BRI 3 o (SR ) R 110 o 240 L P 498 K T
S0, T 20 L B T AN M5 2 B NI OR B AN PR R AR 5 GBI e T R R PR R, TR A0 B TREAR P AR
PR TR R GE W s, BTGP WIE T MR AR X SRR R W REEAE T, DURAESM) 1R R T G iR 3t J) 27
AR (58] BAMRL T —AZ—BLRHERL, WFE T iR B A, BRI AR S R SR B BB G, W T AR ) 2% - A2 -
ERYES iy hiD

[e5E3A ] Zisih; efl; BU; RAFERR Ji2atkpn; Smgimis; s

S15—OR08

B PFUIN 25 15 RE AR PRRE FIBe 1 400 J) S Wi R
B, R IRALE, A

AR

[H) 3 12 FMEEI% (gait retraining, GR) HiJF, AMEEAM T, M MEEMERERN (vVGRF) « i/ l/ Bugh,
) AT IR A A, S BN ZRANE sl PSS i . (95341 RA Vicon 12 Zh#fi#E & 4iA Kistler Z4E0l ) A RPR
15 ZHIPZIFH GRIIGRTGE, FHEZME (CS) Ftkfist (BS) PL3.33+5% m/s fyid BEE I J) & Wty T 52 A% T J AR bRic s
Bl SRADW R FEEI R TT 20N AT LI ~ BEA AR XE M bh i DU RIS R98 50 %. RAT D HMThA W, Bk
Fadh 0.05. [43] 39 #ZikE e GR NG, b 7 {2 F IO AT A (78%) 5 1) XTHw AEMS, IgxtmK
ARG BE LR, IHEBRFHAERE TR (P<0.001) 5 B4 FRAENZRT 24 CS I B W/M R i (P=0.015) . 2)
XETIE N, PIGRAIEES AR ERX il £ A .38 2280, TEACHL, IR fulidts 4 /s (P=0.026) , 5745 BS It/ S osi/lh (P<0.001) 5
IR i 3t I A4 3 A REARINBE S 5 e B 65 i o A S 38007, IR RS 15 b e I B JoE 3 BE SR (P=0.011) , SR MEAFL I (o
JEHR (P=0.032) o 3) W T3y, WNSRREARAFEERAY N EABFHERY, TERE, IHEHREIEENHM (P<0.001) ,
45 BS I, BRSGTTIRAEL S AN (P=0.021) , [FJIFBRR T I ZIMN (P=0.01) 5 IZRXTIMESRAT Iy 4 LA B MR 45 T3 b A 8 20
R RN IEH (P=0.004, P<0.001) 5 YNZRAIEERAFHE T BN A BE ERN, TALH, %G THREHEM (P=0.035) , %
# BS I (P=0.045) o [45i&] 12 A BT 2R AEA RO B )5 BB S ok BT 2 ikt o 25 LM EL B4 PR DR 2R R3S I WA T3
SR S T it £ FEAR AL S B B BT / e / BREIE B ERAN ) A ERA PR X IER RO SR BROGT DLT T W A
BARIZIRCR, e poRR TR Y B 2R AL S I R KA E S R, TG R SE M I ZRHG, GX R B R IR R B ST R
iz g BRI 2B A R .

[G5EIA ] P iaahie; MR Mo AR H
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LL#WF%E TPRK. FS—LASIK fil SMILE —F it 6 T AR £ 552 Sy 27V G 1) 5 iy
TR 1,2,Ahmed Elsheikh?2, ¥y 1, F#25 1, %% 1

1. IR R R 22 B ARG e

2.School of Engineering, University of Liverpool

[ B #5 TPRK. FS-LASIK fl SMILE =it ffj 5 i Y6 T AR XS A B A0 g 2P RB G 5 i S R [R1 22 ek, 0 W 2% B MAE AR i A 28 A 3
KA mE R [H5E] KRS T RBEEEF A F 07 TPRK. FS-LASIK 1 SMILE FARMEMEH 67 66 Fi1 67 fil, {CkA
MRECHR AN o ALIRAERE S RATESERORE R ¥ XER PRAREEMRNELSE T ¥%25%. TAMAMARE (18, 1H. 34
% 6 H) 35 ANEHIXS & T Corvis ST RI AL AT 22T LI B, IRIIEAR M A ) 22 RE 2 8. it it LR AR AT 5 AR
Ja WA W ) 25BN SRR EZER AR SN G EMHEBZ MR [45H8] TPRK. FS-LASIK. SMILE A j&fi 44
T 2B B T, RBUA: BRI E DAY BU$4% IntinvRad AR EHLE DA Ratio (2mm) AJFHIK (P<0.05) , fill5sd g
SPA1. 55— HEF- I H AT 1 i iE A4 ) 305 IR JE bIOP R J5 R4 (P<0.05) o ARJ5 6 HEEVIHIN, AN FikaERSh
g FF; FS-LASIK 1 TPRK fE AR5 1 1 A BB msfpkig 2, DL TPRK 33k, SMILE fEpf i A f-Ffa. AF 6 H5AR
Hiklt, TPRK fj AbIOP. AlntInvRad fil ADA Ratio (2mm) %/ T FS-LASIK fil SMILE (P<0.05); FS-LASIK & SMILE F4:it
%5 (P>0.05) o MRMEASNTER, ZMPEARRE 6 H, ACCT 554 %S5 St W3, YIKREEMH EEHIRZ ;
S X EAR S M IR A ) 4 A AR B LA M 265 ADIOP 546 R 25 A ) ¥ 2 5B L BEMG . [458] SMAaEELEF ARSI
RN ) 2 RE B35 R . TPRK 51 44 J) A RBAE Ak 8 /T FS-LASIK 5 SMILE, T[fijjgHi& 2 HES¥ER. KF 6 A
W, MY AR RS 8 P, X SRR ABEEE M EY I SRNAR. RGMaIEAEY ) SR8 RS 632 T e £ IR BE R
WA, ) 2EERR R S BRI B A bIOP 3 R .

e ] AR EFA; MAIEAEY ) %46E; Corvis ST; ARAE

S15—OR10

Tl L BEL g kAot 5 T8 ¥ A L )y 37 53 Wi 1 B R 4
o F L ERERI 2, 0 382, TR 1

L AR Tk

2. HHS BRI AL % TR B

[HH] =R O0EHIBA (one and a half ventricle repair, 1.5VR) W Ik - ilizh k43 (Bidirectional cavopulmonary
shunt, BCPS) filbWETEFIEA, [z HFALELEM /[ RERW RO E . 7EMIMAE R W 220 B AR AN B AR
PLUFAT 1.5VR S BCOHHRFEAR ABIRH K ) TH 9 SR R 0 & A, B ZIRB IR R IR PR . KBRS R I BUE AL T B, AR
R B (R1) X 1.5 VR MEEN 2 R58m.  [J5:] E5emE@ s 1.5VR R 2806 SR )54 ] Matlab 0%
75 beat/min FX O BEBB M ILEEIR, DAOEE. Ol EEEEINRSEEMEREN i, WEOEHPHEMNSE, kit
B S HE N 1.5VR S S BRI N IRas R1 430 E 1. 2. 3. 4 %, j@id Matlab X3 R1 B i 1.5VR #ERHET % & 1
Bifllo $REBURE—MABIMNAS AOE P-V IlIREL Ol i % s BRI E ) 3l 2 B S 5 A5 R @i Matlab H 8 P-V
HE IR EEMER, HAOMUGEOLEMIIKE; A (DEEREM - LERDER) / LDEBEREFEILOESMAE; BRI
SEXE ) s b B R O, BRI L RAE B B RS Ul [45 ) B R1 Z#iHE R, 202 MM 1.033
W% 0.458 W, HDOEMIPM 0.129 WHZE 0.151 W, ZEALEEMIIA 1.162 W i/ E 0.609 W; B R1 Hk, Z.OESHM
SBON 57.73% W% 54.97%, HLEHIMSEM 61.31% B3R 47.93%, LBV T 37.58%, HFEH{EH 82.62 mL/s k3
51.57 mL/s; Bi# R1 #0, L FEEHK-ESENLM 3.76 F+£E 6.77, L FIEHEHK-EHHRELM 0.55 W/ =E 0.36. [4it] R1 X}
AR O R LR R R ) LR R . BEEIR R BT 1.5VR BN A B R, @G OHRE K8 REIK
ETFHRSEAR RBUGE MR E, XA 1.5VR & M4t 7 B .

[RgA ] —AROESA; MILE ) ; S 280a; s )%

_12_



