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The exper imental study of bone cement with prolene net

in the repair and reconstruction of chest

wall defect in dog models
Abstract
Objective
On the basis of scientific experimental data obtained, we
evaluate the physical characteristic of the bone
cement, Prolene net with bone cement “sandwich” artificial

composite materials. We also evaluate adjacent tissue thermal damage
of  bone cement induced by the exothermic reaction in the process of
repair and reconstruction of the chest wall , and actively explore the

prevention from the thermal damage.

Methods

1. The compressive strength test: According to the clinical
application of artificial materials, the experiment was divided into
three groups, namely pig biological rib group, bone cement rib group,
prolene net with bone cement “sandwich” composite rib group. The groups
were subjected to compressive strength tests. 2. To evaluate exothermic
reaction damage of the bone cement for the tissue of
experimental animal , and evaluate the effect of  hypothermic normal
saline perfusion on preventing thermal injury. According to the
experimental purpose, 4 mongrel dogs were randomly divided
into thermal injury group and perfusion thermal injury protection
group, after thoracotomy. In the chest wall and bilateral ribs of the
dogs, aartificial large chest wall defect model at the size of 12cmX6cm
was made. Two pieces of 15cmX15cm prolene nets with 60g bone cement in
the “sandwich” method was used for the repair and reconstruction for the
chest wall defect of experimental dogs. The thickness of bone cement

prosthesis chest wall was 10mm. In the thermal injury group, the dogs



didn’ t not accept any heat injury prevention measures To prevent the
thermal damage of adjacent tissues induced by exothermic reaction in the
process of moulding one cement, we constructed normal saline
perfusion circulation system, in which we utilized 25°C normal saline
continuous perfusion circulation at a speed of 500 ml per minute to match
the cooling effect. Finally, muscle tissue samples of the thermal damage
group and  thermal damage protection group were stained with HE and
phosphotungstic acid haematoxylin. The heat shock protein 70 was also
detected by immunohistochemistry and transmission electron microscopic.
3. Statistical analysis. The data were analyzed by SPSS 18.0 statistical

software. The measurement data in the experiment was expressed with

Mean®tSD(X*S ) And theresults between the experimental groups were

compared using student’s t test. a=0.05 (two-tailed) as inspection

standard, P < 0.05 was considered statistically significant.

Results

1. The comparation of main physics characteristic of biological rib,
bone cement rib andprolene net with bone cement “sandwich” composite
rib

We accurately determinated the compressive strength of the three
kinds of materials, and found that average compressive strength
of biological rib was 429.06N(429.06+55.58N), bone cement rib was
543. 9IN(543.91+174. 06N), and prolene net with bone cement “sandwich”
composite rib was 522. 81N (522. 81+129. 87N). The flexility
of  biological rib was better than bone cement rib and prolene net with
bone cement “sandwich” composite rib. The compressive strength of bone
cement rib was the highest among three materials, the prolene net with
bone cement “sandwich” composite rib was second, and biological rib was
the last (P<0.05). However, we found that there was no notable difference

between bone cement rib and the prolene net with bone cement “sandwich”
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composite rib.

2. Pathological change of adjacent tissue induced by exothermic
reaction of the bone cement in experimental dogs 1in vivo and the effect
of perfusion of hypothermia saline on the prevention of thermal damage

The maximum temperature induced by chemical exothermic reaction
of bone cement sternal prosthesis in the thermal damage group during the
process of animal experiments was 89°C, and the temperature above 45°C
was sustained for 12 minutes; However, the temperature at the junction
of bone cement sternal prosthesis and adjacent tissues and organs was kept
between 23736°C in the perfusion of hypothermia normal saline thermal
damage protection group, and the effect of cooling measure was satisfied.
We compared the muscle tissue samples of the thermal damage group
and thermal damage protection group through HE staining,
phosphotungstic acid haematoxylin staining, heat shock protein 70
immunohistochemical examination and transmission electron microscopic
observation. The results showed that tissues adjacent to bone cement
suffered severe thermal damage and histopathologic and microstructure
changed obviously in the thermal damage group, while tissues in the

thermal damage protection group did not.

Conclusion

1. The compressive strength of bone cement rib and prolene net with
bone cement “sandwich” composite rib was much more higher than that
of biological rib, and bone cement was an excellent artificial material
for repairing and reconstructiing large chest wall defect.

2. The flexility of biological rib was better than bone cement rib
and prolene net with bone cement “sandwich” composite rib.

3. There was no statistical significance compared prolene net with
bone cement “sandwich” composite rib and bone cement at the compressive

strength, but the physical property of the former was better than the



latter. So we proposed to use prolene net with bone cement “sandwich”
composite rib for clinical repair and reconstruction of large chest
wall defect.

4. The exothermic reaction of bone cement was swift and violent in
the process of moulding bone cement. The maximum temperature was 89°C,
and the temperature above 45°C would last for 12 minutes, and the
higher temperature could cause pathological thermal damage to adjacent
tissues.

5. The continuous perfusion circulation of 25°C hypothermia normal
saline at a speed of 500 ml per minute could ensure that the temperature
at the junction of bone cement sternal prosthesis and adjacent tissues
or/and organs was maintained between 23-36°C. Although it was slightly
higher than the ideal safe temperature, the effect of cooling measure
was satisfied, which couldn’ t lead to pathological thermal damage of

adjacent tissues caused by exothermic reaction of bone cement in vivo.

Key words: Bone cement; Prolene net ; Chest wall defect; Model;

Repair and reconstruction; “sandwich”
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2.4.7 HE HE £

SIS R I H G HE Gethy, 42 LUT SER B BT . VI £ W I2R itk 5 7y
B —F N Z HIZRANAETRE (1 0 DIRAWBRH 5 4080~ JORN 100%.95% . 85%
T0% kG, SN 5 0h. BGGEBKEE N — ANE YT gL 15 Sl —
KT E 2R, 1% ERBRIRE (TO%IREIHD 2t %, Bk, &
MR B A Gt RIS A 1L, 293 10 FP8h— IRk Rk 15 205k — 2818 /K 4 0k
—0. 5% Y Gt 5 B Fh— KRG 70% . 85%. 95% . 100%HkEHEAK, %
PN 2578 —ZHIRFEW (200, #2410 -3 BEV R AEZRZH
A, V)T, 3R 0 B R IS, P05 38 5 [

2.4.8 HABEITTAREZFRE (PTAH):
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(1) SEB RICMZHZY PTAH e, #2LL N SEB P IREEAT#RAE . A& D) Fr Sum,
et 28 7K P — 2K B 2 08— 0. 25% 5 4 R A /K VA VAL 3 2B — 281K %
2 718 — F B%FE K IRE H 3 738, 2K 3 ¥k—H Mallong IRFEESIRIIAR
FURIRIZ G Ah— BB FH O5%VENRE 1A WU 4 b L K — T KRG K, — HK i
L B, (2) giRAE: IER UL BRI IR RSO 2 iE i,
VELLT SRR PRI E T RIR €, PR TRLTYELT4E R . ZRRifR. K
TR BRI, RS RR O O TURE , IR, MRS 4E.
PRSI R R A, AL, SRR AR R0 UL R R B B
2.4.9 MIKTEH 70 (Heat shock protein 70, HSP70) fGiZ4HE1L:

(1) SERRZUHSPTO s AP IR o WACA Y A K — F 4
MIBIZEBRIE Y] 30 min Cl PHIEE R A2 F T 40 ml PBS + 120 ul Triton
X-100 fn# 5 min, WEARTHD 30%H202 400ul; PBS &L 3 minX3 ) —#i
JFAESE: MYV RON 0. 01 M AR BRANEE MR (pH6. 0O HY, FEGR N B K 4 min
BB E A, AEIE R, N, 44K, SRR AR R T s PBS
WIRGE 3 min X3 R—F AR R YU KU R EGE, A K FEAR T,
FILO%A)IES FMIEE R TS th——hwa. BEUh Lrsems, Mk
AREETHE R B s, B SRR —dt HSPT0 stpEdiik, 4CHE
SRJG— RS H—PuEBIEA PBS ¥ 5mninX5 K MMANEMEFFCHE
Pibl TgG (Zymed, USA) , fEWIR THEHE 3 h, A PBS ¥ 5 minX5 {kR—SP 4
o N SP CEEE SRR R AR JEIBON 3T CREAE R E 30 mins FH PBS
P 5minX5 K—DAB & JIA DAB CHERAN, WEetiEm, B0,
B AEHIZEL) 5 min (DAB FdiZ, DAB 50mg+0.05 M TB 100 m1+30% H202 40
ml); ERAKMEE 10 min &b M —~E 4%, Bk, &, B A PBS ¥ 3min
X3 e, HXFEKEE 5min, II—KEIFARRI, BHARKMHE, WK 5
min, FEH PBS iR¥E 5min, 50%ZLEEX2 min, 70%ZFE X2 min, 95%ZEE X2 min,
95%ZBEX 2 min, 100%JC/K ZBEX2 min, 100%T/KZEEX2 min BEREMIAK, —
2K 1X2 min, ZHZR 2X2 min B~ AR, BT XU 4
THREEITEL ., (2) GRHAE: HSPTO S Ak e €t J M Bl M e P A
CBURE, T Sy S P 4 L, 42 BH 4 PRI o5 BB 1 4 L A A 4 NG (=)
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TCRH AR () BH R I <25%; (++) FHPEAHAE 5 25%~50%; (+++) BHYEZHHE>50%.
2.5 L RAELBFEMERET EMEU R AFIE
2.5.1 Bl#t:

A& prolene WA 58 /KIE “ =G 5B A N TR ] B ) i -5
R CNTTHEE ), TESZL6 RAKR N R B B LB GE . o e 58K
Ve N T BEZERE & Ocm Ab, BABSZERZA 0. 5em &b, PLAZHA BSZEHE & 1. Ocm ALELAS
[H]2HZR 0. bg i+ .
2.5.2 EE:

IERTZHAR 2. 5% i 10m] [& 5, [&E 48 /Ne CJi D) L ] e b ) 22
I 24 /NEP) JEEH
2.5.3 [FEIE:

28 2. 5% IR 5E 48 /NI JE IR LY, BUH S 2%FERIR[E E 2 /N
%
2.5.4 BRERRK:

ZFEE . JEHEERIHLRRALZ 50%. 70%. 90% 100% I ERMG K, HF4% K
10 7350 X 3 1K
2.5.5 =if:

2 DL AL PR ZH AR AR NI EM /20l 1. 1 JBRAW A+, 37°C, RE
24 /NI,
2.5.6 A1

= 5 H R {F B Epon812 ( Epoxiaquivalentgewicht 145-160 ) .
DDSA (Dodecenylsuccinic Anhydride) . MNA(Methyl Nadic Anhydride) .
DMP30 (Dimethylaminomethyt Phenol), 60°C, 24 /|NisfAL3H plbe.
2.5.7 &, Efi:

MR YEEY) F, SR REIE BN %L, TR B
2.5.8 WBEYH:

f8 FH 3 ™ LKB-T11 2] v dlul v, Y JEEZ) 500 3%

2.5.9 BFLaE:
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)P Ao P R BRI O £ 5 %
2.5.10 iEGTHEMNE .

B & H Y/, BT HPZ HT7700 BLE S A0 gL, 1A
2.6 ZitES:

ST S S FITAEE 0 4% 2L S R 5 K PR R T B R, 45 S 4 8
R4 SPSS 18. 0 Gii HE Fp AT ot 0 HT . S0 iR S R 3 % + Ao 22
(XES) FoR, Sub s [ 45 B R FI P REA © /%7, DL a =0. 05
(R VE R IFRUE, P<0. 05 NES 5= Y.
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E=F H#F R

3.1 E¥IRhE . BKEME. prolene ME5FKEEESMRINE
FEVNIEF LR

5777 SRR O NTTR Y 0= 7S U 3 = I D S 3t B vy P 2 3 275w v p S R s o o e
PE HIFARME . MR FRIER . BEA B2 8, N TR SR
SREE. FWIME (RIPTilsafe) Sy vedl 7, tRIEFIHEHE AT
EEMEIRI R —.
3.1.1 £4IRh&E . BIKERME . prolene Wit F 5B KEE S M HLAN
B ZENE RS

T I T RE 77 S S BR MR I AT H 1) = 2 AN [R) A R B B s e 000 £ 7 22 i
o I, AP B BT R i B il AR A [, FLAl AN AR B AT
JR 5P h 2R eI Bl . SR AR, AEMINE e (RiBihsRfE) 2T
NIAEE,  BIAEY) & R EAR T H /KM . prolene MM 58 /KEES
MEE I (LK 2-1, 2-2, 2-3).

600

540

480

420

360

300
240

A (N)

180

120
60
0

K31 Vg Of) Thdpus s s
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600

500

.....

.....
|

AT (N

400

.......

_______

300

200 -

.....

100 H—

_____

______

B3-2 B /KT N T P o 2k

1000

900
800
700
600
500
400

HAF (N)

300 ;

200

0

.......

__________

7=

e o

__________

........

.......

........

........

______

100 H-

--------

0

Kl 3-3 prolene Wb & KIEE SRRV HUE 5852 26

3.1.2 £4hE . BKIERE . prolene MR S5 FKEEESME

s =B EREE L

B PR SR RN R R E A8 N T AR R 75 B AR A M L) — A fe 3t
HIKJEWIE  prolene W% 58 /KIEE S M R
BPUE o RO BRI 2, AR I PT 5 D 429.06N (429.06455.58),

N L NP Rt IR N

23

100



BIKVE B AL Y P R 5l 543.91IN (543.91+174.06), prolene P#h 58
IKIEE AR B A0 PUESREE 522.81N (522.814129.87). & 4012447
e, —HMEPURRE KN BEEZER (P<0.05), RIE/KIENEHIIF
BRI OR, prolene WIRM 5 /K UE S A MR B LI SF I BUE SR IR L,
AW AL TR SR AN, EE KR 4L BUE #EE 5 prolene
BRI AR LTI BUR R T W R (P>0.05).

bt AEhE . BKJEME . prolene M5B /K e & BHI B B R B HLAL

Wiagms  EVIEA HIKVE prolene %5 7K 8
(ND a4 (ND i (ND
1 423.44 398.44 576.56
2 429.69 682.81 725.00
3 392.19 301.56 328.13
4 534.38 629.69 565.63
5 478.13 431.25 385.94
6 337.50 612.50 637.50
7 368.75 426.56 439.06
8 457.81 595.31 387.50
9 432.81 898.44 562.50
10 435.94 462.50 620.31
FHME 429.06455.58 543.91:4174.06™ 522.81+129.87*

*RM G, ERE RENE, P<0.05; HAeW4AtE, ZRARA
52 P>0.05.

3.2 BACRAELI AP R B3 B4R A5 17 R F
T RARRAE R GEE IR TR IR A R YL 22

B KR A PR LK THI AR 0 B G35 5 T ) B TR, O i
MR, WRIE, AT RS ARIEI , X AR UERIAE S, (ERRE R
AU A BT A S0 B S5 e 0 12 TR IR 418 AL SR8 B 515

3.2.1 BRI T RRAAINA R B BN 8 K AR im A IR ER 7K %
i T BT U N Y SSUSR PR ARY

5% C AR el (Polyvinylpyrrolidone) & /% PVP, 8RR “&7/KVE”, ethEaeil
S &S IZ KKIE = A TE) o 6= —FIRER 14 2251055, 7EIR IR A L,
FEHEEE . BT R b AR R AU RS OB, RE RS AR, OB
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M EAREGY B 51 R B R AR 2R BT, B2 e i) N A AH AT ZH 21
WIS Bt A5°CIEIE YRR B, RIAS P2 A R Al
B8 (R R AT o FRATIAE 470 S 36 e R A 0 81 A5 19 £ B K e B AR A e 2
TR N TR B3¢ i 89°C, Firp 45°C DA b i sk 12,5 bz s iR
AR K AEPIEE R O PR B A, DO A Bt 500mI i) (SRR 25°C AL
K HEAT 6 FA VR R, R 7K V8 I i AR A 5 408 30 2H 23 R0 388 B TR PR I BE DR R AE
23~36°C 2 [a], Tipys Bl 4 it A R i (LI 3-4)

100 -
90 | .

80 | / -
70 F ] .g
60 .I'I . *-a
50 F .

40 | b e SR
30 .

20
10 F WEVEA

e, AL

B (C)

B 3-4 7K B PTG 2E R TR AL ) UL R AR A A £

3.2.2 HE B

S, R M s 18 DAL A ZUSOE R XS IR, HE Jet gk, 1E% %
VLA A S S I PR AL G, RESUAG R, R BB At (LI 3-5). 9
SR TR AE FAAT 7 2H S0 R AR PA TSN S N2 I8 3L o 1) LAY 2L 2R Fry o B4 A
H 5 1 7K R B B B AR A I B2 5B A7 Ocem 0. 5em & 1. Ocm R R ULAIZH 24T HE Hefh
&, KIE KT B BEEARAER AL (Ocm) AbTa] LA AL 23 B AILULETF2E
AR WIREIE, BRSO NG, WLETE 8] 78 /K i B, LTA] REE 2
56 (WK 3-6A); HEVEALS HIKIEMBEERIAAIEREAL (Ocm) AL AL
H ARV ER S BTEI, LT W AN]SR, JULET 48] 5 o) WL K i, UL
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[AIRGE4E 55 (L] 3-6B). #Aiif HERERARAL 0. Sem AL TAIWLIAZHZR 7 B AL
JULEFLERTAR . TR A, R SC A Mottt s LT 4 T o e K b, ULTA] Bt 58
LI 3-TA); LA BRIERLENAL 0. Som A BE WL 4ERESUEE M EGE M, ILLF4E
W AN, AR R (LA 3-7B). A4l rndEZ Az 1. Ocm AL
AL A8 7 A UVLET A, T LET AR, 8 > RS A M Bimt, AL
LU 1) o7 T WL E K, JULTE] BRI 58 CILIET 3-8A); TMIVEVEALBEIERL AL 1. Ocm
Wb B B LET AERE U EG HIE I, R L] R BEAR A (OLIA] 3-8B).

: ﬁ : ;-.9‘ : 2 L
K 3-6A IR A HHERLABAL Ocm AL TH) & B ULULET4E HE B (A: X205 B: X40)
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g X

' , Z - g s =
Bl 3-7TA ARG LHFEIERERAL 0. Sem AL (Al B B8 WUVLET4E HE {5 (A: X 20; B: X40)

N, ~

Kl 3-7B WEVELHEEIERSHAL 0. 5em AbJ A1 BEWUVLEF 45 HE 5 (A: X205 B: X40)
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T " A - » ‘ - - a’ 22K ¥

] 3-BA H (2L BHERE R 1. Ocm AL E-ARIUDLZF4E HE % (A: X 20; B: X 40)

3-8B EVEAPREERLHSAL 1. Ocm ALA)E B BENUULLF4E HE BIE (A: X20; B: X40)

3.2.3 WBEEAKRRIFRE (PTAH) Xz

TEH SEI R R LA 2 SRS R SRR TAE Y5, BB SU s R IR 6,
Gutn 5] — 3, BESUESMTEW AT W, A IR IR A4 AR (LA 3-9). #hdin
2Ry )L AT 2L P 7 Vi B B B P A B2 37 (Ocm) Kb B 20 B UL 4
BRES, ROANSY, KRN H IR R O B, BSOS,
AL IREL, B4 IR BERINIAT 4 AR 6 (L 3-100); FEIRALHEK
Ve M BE B AR HE B (Ocm) Ab BB SC e (0 RIS 0, Yottty s), WELUL
MITEIAT L, RO B (LI 3-10B). HURUTALIEEIEEAL 0. 5em AL
WA S B B WIS SUR R (B, G NI 5], B H IR G B iy B ]
P, WO B, TTILLLT 4TS (L 3-11A); WEVEZLEREHEAL 0. Sen
R BRI SOt T, Yot ) — B, BRGNS (LB 3-11B). 5
YL BEVEBEERAT 1. Ocm KRN IRIWLPY A ZUE B L 205 €0, Yt sy, Mo iR

28



SRR BB O, BRAUES G (ALK 3-12A); TMIEE4LENIERARAL 1. Ocm
WeE ISR R, Getd )2, RROaifiE (LA 3-12B).

K] 3-10A FAiifl R R AL Ocm A0 TA) B B8 UUVLET 4 PTAH & (A: X20; B: X40)

K 3-10B JEVEALERIERARAL Ocm ALMTE] B BEUULEF4E PTAH BIR (A: X20; B: X40)
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K 3-11B «%&éﬂﬁﬁé?&*ﬁu 0. 5cm Mbllﬂ ﬁ%ﬂmﬂﬁn’%ﬁ PTAH &% (A: X20; B: X40)

Bl 3-12A FAiifh R ERSAL 1. Ocm AR IA] B 88 UL 4E PTAH B4R (A: X205 B: X40)
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K 3-12B i@iﬁf_éﬂ&ﬁﬁﬁm 1.0cm HEI‘EU%‘%%EJIHJI?%&PTAH l’é—H(A: ><20; B: X40)
3.2.4 K EH 70 (HSP70) HRIEALER

BUKTEEE ] 70 Cheat shock protein 70, HSP70) #&—4ZHitEAk b v {5y
(RIEE 0T, WG AE R PR 5 32 21 5 A AR RO 5 52 HSPT0 f2 A o IE S8
R LA HZ B B A R 99 RATERIE, EEAE MR ERIE, 5> &Rk
COLPE 3-13) o #4732 K Sl e JUL PR 2E 2B 7K e i B A R AR R B8 (Ocem)
b, BRI . Bk HSPTO 5 2 BRPHMER L, MUAZFIB R IE 5 4 2Rk
BAGeR (LB 3-14A); FEVEA 58K e M EE B AR IE RO (Ocm) Ab-E BELLH
MR IGRAERE, DMK RIE T E, MiZDERE (LK 3-14B). #ifhZin
BEREERAL 0. Sem AL LA LY, B BENIANNEMS . Mukx HSPT0 J4 5 Hh &5 i B2 FH
MRIE (LA 3-15A); HEMEAEEERSAL 0. 5em A H 8% LA 2 55 B MR IA,
DU ik R, Ml RERE (LA 3-15B). AIRGAREREAL 1. 0cm kb
IR, B B VLAHAR HSP70 S E5PHMRIL, DAMIRRIA T, MZh D&
ik (DL 3-16AD; 17 HEVE 2 ERIEFEFRAL 1. Ocm AbH B UL L 5 99 PRI 3R,
FEAMKRE, HIEz s ERE (WK 3-16B).

E 3-13 ;e%th Caginlik=s ‘%%HILHILQ-HE HSP70 %% 21k KI5 (A: X205 B: ><40)
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3-14A HIRMH A RBEERETRAL Ocm AL 8] 8% WLLET 4 HSP70 s 2L % (A: X205 B: X 40)

3-14B VEVEAIEERSHAL Ocm AL IE] B BEAUILA 4 HSPT0 s 2Bk R (A: X20; B: X40)

l 3 15A #hhﬁaéﬂ&ﬁ@%ﬁm 0. 5cm umm%ﬁmmm& HSP70 ﬁaﬁéﬂﬂa@%m X20; B: X40)
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3-15B R FEIEREERAL 0. Sem Ab ) EH #EUUVLEF4E HSP70 S A% (A: X205 B: X40)

P 3-16A ARG ALEEEHAL 1. Ocm ARRO AT B 82 UUVLEF 4 HSP70 G e 2L IR (A: X205 B: X40)

3-16B FEVEMBEEREERAL 1. Ocm AL IE B BENUNLET4E HSP70 A 2HAL % (A: X 20; B: X40)
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3.2.5 LWARAAELEBEFREMRT BREGHAMERLE

LIRS KL L2085 3 - st (TEND T Rt d G xt i, b
PARGTLE  EE AL A 5206 R LA 2 s M AT 82, T R X 4L L
R (i) 25°C A ER K HETE B TR i 493 O T 28R o

(1) TR R 1E] AL PR ZH 23375 S Fh B3 Y fl 42 A W 42

{EIE ST BT 10 wm ORI hn] WAL Rz (N 58, AL/ (S
SEEE, BRI QD KMP. AL (ILE] 3-17A). HLBE 2 wm JEORMEE A
AWVNTT (S) SE%E, JEM, IR (DD, B (A MBIy 72 2, D
BakiE QD KR, 2t (L& 3-17B).

K 3-17A  IEH R E LA 4Ed U @ S s R (10 wm)
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K 3-17B 1L RE ML 4 U] @ s s R (2um)

(2) BARGHR AR GE S s (TEMD BAEs f g2
@ R TEI LA LA R B /K Yo i BE AR AR IERL AL Ocm ALIEST B EIR : 723
ST 10 wm BORAE BB il WLET S5 MR, MRSt Zml W, TRl (2
AN NEERRBE. MR (WK 3-18A). HIBE 5 um UK EE R WLET4E L
LLINGE, WU (S) Stk B4R EE (LA 3-18B).

-

10 prm

D ——

K 3-18A  #IRG LR IEHS AL Ocm AL LAT4EE v V) Fr i i i B Mg (10 nm)
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l 3-18B ?f??@b TIAFREREAL Ocm ALHiJIEﬂHM?QEE@@J)#ﬁET% K (5um)

@ R ILIA LR 7K e i BE AR TR AR AL 0. Sem ALE S BT KR : &
SRR 10 wm BORME R B R UL AT L Z5A 808, WLEF4EZa4s, Zohifk) 7z K
i A (AL 3-19A) « HLER 2 wm KA B o 8 70 ILET AR S A5 /AR
ZRRLAR) 2K At (LK 3-19B).

10 pum
L=

e
a-.w?g

K 3-19A i dlpiiE s il AL 0.50m AL IR LET 4ERE I ) Jr i 5 s R (10 wm)
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Kl 3-19B Hdifii AR i %*‘Bu 0.5cm &Hblﬂﬂﬂf?éﬁﬁféfﬂ)#mﬁf %%EIT% (2u m>

@ R TAIILAIZH 2R B /K e Bl BE AR SE B AL 1. Ocm ALIE ST BB IR : 35
SHELE 20 wm BURAE BB LN AT DL S5R i o, WLAF4Edm iz B, #55
ARk A (LI 3-20A). HLBE 5 wm JBORREE B R~ WM AT L, &
PECEMT, WIAF4EGIAZTE 8, B ZehitioKk i, 253tk (LKl 3-20B).

K 3-20A  #A5A5 HFEER AL 1.0em AL AT VAT e Y F & S e s g (20 um)
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I g R —— — :
“‘t‘; aﬂ_" - ')-* -
LR o > > ¢ .

K 3-20B FAAG AL FRERE AL 1.00m AL RITRI LA 45 U0 Ao a@ b B B (Bum)
(3) VEVEAL R TA] WL 4 205 55 i 5 .l 4 R WL ¢
@ FEE AR F] WL H LA RE B 7K e I BEAR AR E R AR Ocm ALIZE 5 HLAR K]
B EIEST BT 20 wm UK B ol WLEF e S5/ BRI, WU A ok i
KBRS AL, A 4EEE . RS0 (L 3-210). HLBE 5 um BOREEUE o
VLT ESEREIE T, U T SRR . i tl, TN 4EZ40. 0 (LK
3-21B).

K 3-21A  EEHIERARAL Ocm AL IR ULET 4EHE D) & S B R (20 wm)
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3-21B  WEVEZLBRIESADAL Oom ALY I LET 4e 8 U i b e . (B um)

@ FETEALR TR WL A G0 B 7K e i B AR A TR A7 0. Sem Abida i L 4 14
B BEHTHEE 10 wm BORE B P WL 4E S5 M BTE 0T, U D E 2Rk 7K i
AL, TEF4EZESE . P8 (LA 3-22A). HLEE 2 b m JBORAEEUE /R LEF 4
GERLEIRT, LRSS DB RAR K. Ak, ToLEF4ER4i . SR4E (I 3-22B).

AN~ Ui
[ ’ ’

3-22A  EVEHPREREIRAL 0.5cm AL R IENLAT 4 V) AoE S B EER (10 im)
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Kl 3-22B  WEVEZHFRERLARAL 0.5cm ALl AL 4EE U0 Fo@ s B EER (2um)

@ FEIELALR A LA ZH 2R BE B 7K Je i B AR A A2 FR AL 1. Ocm Abide 4 L B 14
B B HEE 20 wm BOREEUE PRIV S5 R TR T, WL 4RSI R% IR, 8]
WL BE e, WU R DBk K, 34k CILE 3-23A). FLER 5 wm JBCK
R R WUV AE ST FiR T, WU N DB ZohiffoKk it it (LI 3-23B).

K 3-23A  EVEHFERAAL 1.0em LRI TE LA 4E i U) A @ S B R (20 nm)
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- /’;4: -
K 3-23B  EVEZHPEERSRAL 1.0em ARG A LA 4ERE D) E S R EE (Sum)
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FHE T

FAT, PR b S 2500 B SR 1 R R SRAR 22, E DAOR T2 A P S0 g B 2 2
W%, ANRHEAT TR I RE T AR HS 2 18 A FIRERE A BE AL ZUERA o i PRATE TN
N, HIEETF AR ARG B 4/ T Sem B IEEF AR A BN T 10em,
SR — O R BE Th B S B B A RIS, AFREB R EE, W EEES" .
OXof A1 e A0 JFC Al J PRL P RS RR BR T B A, DRI AR 8 S 3 M i B R A
BRI AN 5 SR WP SR IR ACRE IR, ™ B LA S B IR EM T RERENG, N g
AT HEEF PEE AR, DR BE 1 R A PRI M, AR 4™ E IR CRE K R
PRI, AEREAT ABERTRE TR . 32 AR i B B B U) B sl EL AR JL DA o B TR, 2518
| ffg e o A AT e, 2B T B RS 2 B S AR AR B
4.1 BICEAIMHBEXERMERRIEESERZTHONRANE

KT AR o B 2 A kA5 12 5 B (AL A R0 = K38, B BARALSL, [F bR iA
HAMNII R =Rk, AR LS FR R ARH SRR R T AR
FIRERE, PR KR R A ARV ST RE A 2K, (HEk 52 OB EME
KRR A B AR @i R IR GG R INTFARAERE ;. OXELLBE .. SEMM: %
@WRFEANGG, RJFHBERENEZ, SR IPIRCE A Sy izl MUt Sehrt, — M
T HABBN B BE SR AE AN, 1T PR SE K AR EE Sk, H AT ANE R B
AL MEI R SFARELRREATIEE . 5 BIRELER AL, N TR LU
BEJSE, X i B fY i W SCEE R, 1 HL 5 T BT, PR R AR fi
B, BERRAEEF AR, B DF AR . DRI, X i BE T AR SR ) 12 2
£, LR TN TR T EA . BAT, IR L3R N TAORR &
DA QWA LW @UALMENL . e MEAZEMIBEER: 0%
. REl RSB SBR IR, O . KE, HHTE; X X &k
BEAERT . HAT AN THEEIRZ, Wiz, . SRR, @M. A HLIBIE.
prolene M. EIKYEEEFEL, HAT AN KA BE SRR K I RN, (22
PR B R AR R AT R AT HLBCR AT LR B T 2, G s vE 2,
NIEFFAR EWANE, Zinsl, MBS, CHRKREGE. EM R, KM
prolene M. F7KJe. BERHLMRIBEATII G5 B i BE T AR, A EE A
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b B K T AR SR A5 ) B . R KV R A B BHE N TR 9T R 46 1 Pt
() BE M L ZE ) 5L NG IR, E & B CHuE sy e s BRI N AR AR —
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Clinical Progress on the Repair and Reconstruction of Large Chest Wall Defect

ABSTRACT: There were many reasons for chest wall defect, but large chest wall
defect was an important problem that should be reckoned with in the thoracic surgery.
Large chest wall defect could cause patients with pneumothorax, chest wall softening,
abnormal breathing and mediastinum swing, etc., so that it could affect patient's
respiratory and circulatory function. Therefore, patients must get chest wall
reconstruction. It has developed a comparatively mature repair and reconstruction
technique for chest wall defect. The influential factors of postoperative mainly were
the choice of surgical method for different chest wall defect areas and the nature of
the repair material. In this paper summarized were the clinical research progress on
the characteristics and reasons of large chest wall defect, as well as the reconstruction
materials and technique application.
Key words: Chest wall defect; Reconstruction; Material
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