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ABSTRACT Objective: Aim to observe the treatment effect of Fascia incision decompression in the crush syndrome of rabbit model,
which could guide the clinical treatment. Methods: A total of 70 healthy adult New Zealand rabbits (both male and female) were selected,
Randomly divided into control group without Incision decompression (10) and Incision group (60).In crush injury group the Squeezed
limb was decompression after extrusion 4 hours, then according the times of Fascia incision decompression, we divided into six sub-
groups(10 in each group): 0 hour, after 2 hours, after 4 hours, after 6 hours, after 8 hours, labeled A - F group, Respectively, control group
is set to group G. Measuring BUN, Cr, AST, ALT, CK, CK - MB, K%, Ca* and MYO in group A - G after decompression 4 hours and In-
cision group(group A - F) after Incision decompression 2 hours, 6 hours and 12 hours. After 24 hours the location of the extrusion quadri-
ceps, kidneys, liver, myocardium were taken for pathological analysis. Results: The BUN, Cr, AST, ALT, CK, CK - MB, K*, Ca*, MYO
after decompression 4 hours and at various time points after Incision decompression had no statistical significance in Incision group(in-
cluding subgroups) and control group (P>0.05); Crush injury group and the control group at various time points and biochemical index
difference had no statistical difference (P>0.05); The biochemical index such as BUN, Cr, AST, ALT, CK, and CK-MB was rising over
the time in each subgroups and K*, Ca*, MYO was decline, On the contrary (P<0.05). Conclusion: There is no obvious curative effect in
the rabbit model with crush syndrome for incision decompression treatment in early time and multiple organ injury has no significance.

Key words: Incision decompression; Crush syndrome; Rats model; Curative effect

Chinese Library Classificationg(CLC): R-33; R642 Document code: A

Article ID: 1673-6273(2018)09-1646-08

PR E Y SR R, Ak RSO NESRSE L
CLER DR R DU AL ARA B PR o A5 S e 50 A P

B IELR A Ak (crush syndrome, CS)JE AR ML SZ BT A5 U, 20055 7 78 R84 I 255 11 AR I T8 v Ay i UL TE B 6 Sk
Y RSB BB &, FERRER SN BE TG GBI IS B Seit, D)4 U1 ELAE 2008 4F A HLAE 9¢ 5 AL TRg IR A 1

YN

R

o}

* AT H AR T RHE A AR A BETHRITE (2014-2)-746)
VEHZ A A (1990-) B+, WF5T 7 1) QG5B R, HiiE - 18203775028, E-mail: liuliangfal23@126.com
o JEIRVER B AR, FAREEIE, BFE 7 1« G5 EA}, HIE : 13099795810
(Weke F 7. 2017-09-23  $:3% F1451:2017-10-18)



DREYESS#E biomed. cnjournals.com Progress in Modern Biomedicine VoL18 NO.9 MAY.2018

- 1647 -

(GBI OUIKER G 15 B IRER AR ISR 00) i (E Be e T -8
H DL P R SR A B R A R R R T RN
BESCT A FEEE N, 7 KBS RN 17.6%8, X T
FEELAIERIRYT FEARIAELL T 7, — 2 B
&, “RJE BB L RRAITHEIA, SRR ERR AR Z
RPEFE PRI« BT LI A 4 BT A TR i) R isif
IT o AEHIRYT T BRI T 259 22 g s B AT S A i ek
TEA A R, B 1k5s i ARFY. H RTEEAT 55 A5 A S5
RSP, HATE NN IR Z 0B AHe , U A B
FRER AR E AR Z TR L S IR R L

NG ASBIEFE R AR S Sr AR B TR B 28, WL ok A %
FEEEEAE IS AN TR ) BEI TR A, ity A= AR bR A2 1K
R T ME G e BAS A . LABFFE )T U A 77 BH 1 sl
RPN L, R B DIREA I o MR AR DR
ARIEFRERBAERRYT PR RS TN A RCUIEH, IF 18
FEARIATT o

I R 5% E

1.1 Iz

TEHURFEAAEHVE 2 R %R 70 H MEMEAN 4y (R EH A 2.5~
3.0 kg, I HIFRE RSP SR o0 3R A, MRIRIRER 9K
B 2260 K (P71 ), MR 60%, =R 18~24°C, & 12 /N
H OGO GRE 38 MR, R Ah ek B R o
1.2 Zh¥ER M FIERYIFFRE VSD fER5]

KR AREEBR(E 1) B R R G JRENR 5y
A SRR IR | e R H N . B MR 2K 60 cm | 58
25 cm 5 15 e, G F5 DU B A £ 8 2248, AT UME R
75 19) [T 78 GRS U B B SR . B s A —ELAR 3 em K/
L 7K EEAR AR T SRR i, R/ 20 em, ZREEARH
ARER B AL R R B, AR SE 0 R UE 20 kg 19Tk
i, ¥ AR M, TR b ] i — B2 BT AR

PR SE R IR SMEM Tt b, B a8
IR PR k28 Bz, ORI P AL IR =F 5 32 A7) 4 24 2
cm, i 25 A AR L I AL L 22 05 UL L IR LA 25 L2
[BIA, oAU RS , TR T RCE D) O AR /N VSD I a2k
[, B M8 s RS . (B 2),

1 BHIFEEEFERENEM
Fig.1 The self-made crush model

1.3 LW FEGERIXF

FERSAE T (LR TS A R A Le-
ica-RM2435 f7 W5 4]] - #1 \Heraens-6645 i@ ML 4 (Made in
Germany) . 4= ¥ $% 5 & 14 B (Olympus company ) , TBA-150FR
S AAAS I FERFA P  10% AR R Bk
[T R VL A ] e J8E I e — PP R (4 8 7 VR B s 15 Bt s
FERHRAL) ; Bk 25%.
1.4 KWHERSA

A K RIE R IR E 5 Ra , RETZE &K 12 h, Bl
S gm X REZH (10 H0) AT Iyt He 20 CEPYs 28 60 ), 2 234
TEEE 4 h 5 R Yol A AR AR A 1 5 A7 A7 REUT) sk s [
HAr R 6 A (AN 10 ) RIZIYITTAL 2 h JJY1TF4
4h Y14 .6 h JFUIFA 8 h 5 UIFF4L Je 10 h JFUIH4L, &+
bR A A-F 41,3 ALK G 415 & A-G 41HFTE 4 h 5 K
R (A-F4) WA 20,6 h 12 h Bk, A5 i
BUN Cr AST .ALT .CK .CK-MB K" Ca*>* MYO %4 {b 5 #5 ;
24 JINBSF S B R AR B ILEAY B R L LI 57 B D Ak

B 2 FEREEBHVIFRE VSD fERS]

Fig.2 Open decompression negative pressure attraction

L IFAEEE T #EA TR 40T

1.5 #iEtR

151 —fgfER  UERH R K RiEb B 2 MR EE )G 24
/N AT IR D0, SR T IC SR A H G G B B BRI A1) L JBR
P 2 DA B G S gt A i R A R AT R AL

1.52 MAEXEN AR B THIES 4 h B FRHEE
ARJEH 20,6 h 12 h $i}iHR 3 mL ki AEAE L Fspnaari,  Aer
I H S OO R ) CK CK-MB, 2 i T T RE Y ALT
HTAST, DUR R i B BgE R BUN 1 Cr, 845 HLf# T K+ Ca® Al
SR PA5473 ) MY O o XoF 2 21 2R 1A ) T SR AR B T, Al
A%

153 fFERE  FHEREIEW 24 /NS B flkE S
SETEFR A, BT AR ILEA B RS, T 10%48 /R SR
TR E 48 /NI, R [RIVR BE BN AS DK, 12 L3 )
R T wm, IS 7EMEE N5 1Y R e Sl . st
U R ARTEMEIE) 24 /NI NFET R 0 TFRE T Y i B, 5
25 [N A FRE g B ) s U 4 7 2 U B 2



- 1648 -

PREYES#HE biomed. cnjournals.com Progress in Modern Biomedicine VoL18 NO.9 MAY.2018

1.6 GEitFEaHh

K FH SPSS19.0 Giit 3 - A T4 43T, X SRt LAYy
Bt brdi2s (X )RR, ] LECR S H 207 2001, A
BRI I 5 220047 TEECPERHR AT E 738 (%)
R CRFR TR ; DL P<0.05 AR A G Lo

2 BR

2.1 —fR1ESR

B RGP IRTE 3.42 SFIRHE L, 0 B Z R 9 id
FEBIFFIG o BriHIE 60 K0, $F IR Kbk Rt Jm 2= A7
LIS AR B R I o ATIBUEARSG ZRRIBET ANy
10%(6 H), HAEASE 16 h 3812 2 HALfEA#E)E 45 8 h L
RALIET A 10%(1 F) R 555 10 h AR AR4IET- R

10%(1 H); WUEARJG 24 h FET- 4 RAFEMEESH 8 h WA
AREFETH Ny 10%(1 H), fEEEH 10 h WA ARHIET #
30%(3 H),
22 MmAEIERR

WA #5654 h il BUN Cr,AST ALT.CK .CK-MB K*,

Ca® MYO 2 7 G175 X (p>0.05), P FORHEA AT L
I FF U0l e 2 5 S 55 0T HRZEL 26 09 S5 A [ ) [ st U105 45 A= 4k

Bhn2E I IO G 22 57 (P>0.05) , 4537 41 =2 [v] 7 A 7] s 1] 55
AR R TG T2 22 5 (P>0.05), & 2H PN B I i) 225 1
BUN Cr AST ALT ,CK ,CK-MB J§ ¥4 ETb#a% (18 1.2,
3), 1M K*.Ca®* MYO $8Fr4e TS (E 3.4 ), BHA —E A
[ , 22 5 Geit 38 L (P<<0.05),

18 1 2 i - /
: | e /

16 - / 1 :

14 /./"/ 1: y /

12 ] 2/ 116 //

| BERAE R E & BUN.Cr #3
Fig. 1 The change of BUN and Cr after decompression

130

80

60

A 8 c (=]

A

m
0
o

B 2 BEEARERE R ASTALT $%E
Fig. 2 The changes in AST and ALT after decompression

DITE T G AN TR YT T Bk 18] ) 5 G A )T I [l — i [l
154 f BUN Cr AST ,ALT .CK ,CK-MB MYO K*,Ca* 5 %} I&
LR, 225 et AR R IR]I [ 5 e 45 (W) 2 2 (18]
A ELRRZE SR LA 1-4,

23 fRIBZE

PIZHB AL AL PR A B A A 249 2 A 52 AR AL PR JRy i 7k
iR A LA K R AT WA R KRR IR B 5 RS LS BRSO
AN IR A D B ER R YR RE (WK 0 ). P



DREYESS#E biomed. cnjournals.com Progress in Modern Biomedicine VoL18 NO.9 MAY.2018

- 1649 -

U B SR P BN 1 /NER A AN [ R BE B FE L K, B0 mT
DA AR I, S ABR/ NIk Bt R/ Nl fikonT WL )
PN B 20, 55 B 0T DX 5 A R S A R BE , B/NiE oy
BB AR R S/ NE A BORI S/ N AN R R
Ko (WKl (0 ). PIZLIFAERERD] R B B0 TR LK /N

K, LB Fl S AR SR T LR E R EARIRAE , 52 A AT
UL AT , /N TRTE K S bk sk ezt (ULl 0 ). P
LM PRSI 3 O LT AW 2L, PR B L] K A |
Y11k B2 T QIR [kt B S WA g et e QAN NS

A = c

=} A e < =]

3 BEEARERE R CK-MBMYO %
Fig.3 Changes of ck-mb and MYO at different time after decompression

A -} < =

3

2

A -] < =]

B 4 BERSERE S K. Ca* ¥E
Fig.4 Different time points K* and Ca** change after decompression

Note: A: draw blood 4 h after squeeze B: draw blood 2 h after incision C: draw blood 6 h after incisio d: Draw blood 12 h after incisio

The control group Immediately cut 2 hours after decompression 4 hours after decompression 6 hours after decompression 8 hours after decompression 10

hours after decompression.
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Table 1 Changes of the blood BUN and Cr in the time of the unaccompanied fascial incision

Draw After decompression the blood Draw After decompression the blood
blood time point BUN blood time point Cr
Groups after f-valued p-valued after f-valued p-valued
squeezing 2h 6h 12h squeezing 2h 6h 12h
4h 4h
9.23% 10.63+ 13.72+ 17.69+ 89.89+  105.80+ 133.17+ 160.60x
31.355 0.00 618911 0.00
1.38%* 3.88%* 3.21% 3.95% 5.09* 2.99* 3.45% 3.89*
10.46% 11.28+ 13.73% 18.94+ 91.65+ 107.83+ 13357+ 161.00%
B 11.843 0.00 417.096 0.00
3.78%* 3.92% 3.63* 4.64* 3.06* 3.01% 2.76* 7.84%*
8.32% 9.85+ 14.56% 18.70x 90.87+  108.50+ 135.00+ 161.75%
C 154.155 0.00 333.310 0.00
1.29* 1.35% 1.74% 2.45%: 2.86* 3.58% 3.41% 8.19%
10.35+ 11.44+ 13.52+ 18.83% 9033+  110.00+ 133.00+ 163.00%
D 12.933 0.00 354.624 0.00
2.23% 2.70%* 3.40* 3.87* 2.96* 2.46* 2.31* 7.71%
9.46% 11.84+ 14.43+ 18.46x 9234+  104.80+ 13580+ 162.75%
E 8.981 0.00 410.252 0.00
7.12% 3.25% 2.41%* 4.93% 2.86* 2.78% 3.33% 7.25%
9.52+ 10.56% 14.48+ 18.00+ 94.86x 101.00+ 13425+ 161.85%
F 10.439 0.00 667.508 0.00
2.89% 3.29% 3.12% 2.47% 2.06* 3.78% 4.49* 5.54%
10.52+ 10.52+ 14.60+ 18.61% 88.67+  103.29+ 13298+ 162.95%
11.716 0.00 369.366 0.00
2.54 2.79 2.13 3.14 1.98 3.06* 6.87" 243
fvalued  2.157 1.914 1.185 1.368 4.879 13.267 0.181 0.325
p-valued  0.059 0.092 0.326 0.241 0.563 0.781 0.981 0.921

Note: Group A: Open the group immediately after decompression, Group B; Decompression 2 h open section, Group C: Decompression 4 h open section,
Group D: Decompression 6h open section, Group E:Decompression 8h open section, Group F: Decompression 10 h open section, Group G: The control

group; Compare with open section: *P>0.05 In each group, compared to before incision: * P<<0.01.

R 2 REATHEIFFBEARR &K %HEE M AST ALT FE4
Table 2 Changes of blood AST and ALT in rabbit model of rabbit model

Draw After decompression the blood Draw After decompression the blood
blood time point AST blood time point ALT
Groups after f-valued p-valued after f-valued p-valued
squeezing 2h 6h 12h squeezing 2h 6h 12h
4h 4h
91.21% 91.13% 98.03+  101.43% 60.09+ 62.40 68.43% 76.98+
20.70 0.00 51.36 0.00
9.28%* 8.48* 3.27* 5.74%: 1.99* 2.20%* 2.32% 3.71%
90.28+ 90.22+  104.06x 124.78+ 65.93% 67.52+ 68.44% 74.94%
B 126.72 0.00 14.80 0.00
2.28* 8.50* 5.70%* 8.19% 1.75% 2.20%* 2.20%* 2.65*
90.45+ 95.65+  103.10+ 121.80% 60.55% 64.40 69.43% 71.45%
C 116.55 0.00 48.67 0.00
3.98%* 3.03* 3.33% 8.91* 1.45% 1.51* 2.34%* 4.46%
93.74% 98.65+  108.40+ 129.10% 64.25% 68.70 75.56% 84.25+
D 107.08 0.00 49.36 0.00
4.28* 5.44% 3.68% 4.04* 3.05% 4.55% 4.18% 3.27*
9121  100.77+ 109.23+ 130.45% 64.95% 69.78+ 72.10% 79.70%
E 130.32 0.00 2522 0.00
5.48%* 5.76* 5.77* 3.44% 1.45% 6.50* 5.13% 2.30*
90.01+ 90.32+ 9327+  104.52% 64.95+ 69.15+ 71.25% 80.00%
F 24.05 0.00 22.46 0.00
5.28% 4.27* 2.82% 6.45%: 5.05% 6.29% 4.45% 5.07*
89.65% 91.21% 99.35+  107.81% 66.45% 68.95+ 7291+ 80.26%
64.03 0.00 28.11 0.00
3.55 3.28 3.08 3.02 1.05 2.05 2.68 5.07*
f-valued 1.66 14.23 26.87 71.99 13.75 3.93 6.20 10.55
p-valued 0.32 0.67 0.17 0.54 0.41 0.51 0.16 0.23

Note: Group A: Open the group immediately after decompression, Group B; Decompression 2 h open section, Group C: Decompression 4 h open section,

Group D: Decompression 6h open section, Group E: Decompression 8 h open section, Group F: Decompression 10 h open section, Group G: The control

group.
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3 RETHETIFREARR B R 2EE I CK,.CK-MB K
Table 3 Changes of the blood CK and CK - MB of rabbit model in the time of the unaccompanied fasciotomy

Draw After decompression the blood Draw After decompression the blood
blood time point CK blood time point CK-MB
Groups after f-valued p-valued after f-valued p-valued
squeezing 2h 6h 12h squeezing 2h 6h 12h
4h 4h
8786.26  9219.20 10224.83 12706.40

706.75+ 77840+ 883.50+ 98540+
A4 + + + + 536.18 0.00 65.43 0.00

13.79* 13.86%  77.56%  46.21*
104.18%  295.98* 242.47* 342.45%

8876.26  9110.33 10234.00 12534.60
784.63+  822.83+  882.29+ 933.40%

B 41 + + + + 589.41 0.00 4.64 0.00
73.77* 131.90%  99.95%  89.59*
106.18*%  242.27* 541.09*  435.69%
8936.26  9296.75  9500.00 10698.75
72294+  785.50+ 873.00+ 917.25%
C4 * + + + 34.87 0.00 14.89 0.00
73.21* 43.49% 92.71*%  80.37*
102.88*  585.32% 303.12*% 235.28*
8991.65 9418.60 10796.00 12237.40
736.68+  806.20+  887.00+  909.60+
D + + + + 340.12 0.00 38.72 0.00
25.05% 72.23%* 49.29%  35.18*
101.22*  181.83* 211.48* 457.22%
8950.12  9578.20 10639.00 11730.25
736.68+ 807.80+ 899.80+ 905.25+
E4 + + + + 37.82 0.00 27.03 0.00
73.66* 22.07* 28.83*%  37.15%
108.91*  651.03* 654.75* 673.59%
9001.33  9685.00 10499.00 11288.00
800.18+ 878.00+ 95250+ 981.00%
F 41 + + + + 20291 0.00 21.80 0.00
81.32% 43.66* 79.12%  82.84*
103.88*  338.18* 168.77* 279.53*:

9786.26 10561.22 11746.28
8965.14 776.68 836.68+ 846.25+ 887.34%

G4 + 204.18 + 325.17 * 180.50 245.38 0.00 4,42 0.00
+ 188.78 . . . 62.31 73.61 62.30 19.85*
f-valued 6.91 7.56 10.25 47.17 5.33 3.57 5.03 11.12
p-valued 0.14 0.22 0.42 0.31 0.12 0.07 0.22 0.24

Note: Group A: Open the group immediately after decompression, Group B; Decompression 2 h open section, Group C: Decompression 4 h open section,
Group D: Decompression 6 h open section, Group E: Decompression 8h open section, Group F: Decompression 10 h open section, Group G: The control

group; Compare with open section: *P>0.05 In each group, compared to before incision: * P<<0.01.

® 4 REATHRVIFREARR ER&ER M K Ca* MYO HEH
Table 4 Changes of the blood K*, Ca* and MYO of the rabbit model of rabbit model

Draw  After decompression Draw  After decompression Draw  After decompression
blood the blood time point blood the blood time point blood the blood time point
Grou after K* f-val- p-val- after Ca* f-val- p-val- after MYO f-val- p-val-
ps  squee ued ued squee ued ued squee ued  ued
zing4 2h 6h 12h zing 2h 6h 12h zing 2h 6h 12h
h 4h 4h
30.78
4.08t 391 3.88+ 3.80% 244+ 234+ 228+ 2.03% 3470  33.06 32.4+
A 1.64 0.00 2.15 0.00 * 2.16 0.00
0.89%  0.79* 1.10  1.46* 0.48* 0.51* 038* 0.56% + 542 560 527 L4z
29.18
425+ 392+ 3.79+ 3.48% 231+ 228+ 2,11 2.02+ 32,62 3120 30.8+
B2 1.39 0.00 591 0.00 * 3.82 0.00
0.33* 031* 072  0.69% 0.21* 0.18* 0.24* 0.21* +222 +123 293 |40
30.33
4.02+ 398+ 3.80+ 3.50% 231+ 220+ 215+ 2.08% 3443 3356 31.5%
C 2.58 0.00 0.57 0.00 * 7.70 0.00
0.49*% 051*  0.69 0.10* 0.61* 0.18*% 022* 0.35% + 255 +£325 0.50 5 36w
30.20
4.08t 4.01x 3.60+ 3.77% 241+ 231+ 217 2.02+ 38.56  34.66 33.4%
D4 0.34 0.00 42.68  0.00 * 17.80  0.00
0.46*  0.87* 120 0.12% 0.08*  0.09* 0.10¥ 0.07* + 467 +392 5.09

2.86%
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4.66x 395+ 325+ 3.10% 2.56x 246+ 228+ 2.10% 33.71 31.06 30.8% +
E 41 60.91 0.00 35.03 0.00 7.31 0.00
0.39*  0.07* 0.27 0.28* 0.08*  0.10* 0.08* 0.09* + 421 415 440 041*
30.50
468+ 399+ 3.13& 301 236 230 220+ 2.02+ 3585 32.6x 31.1%
F2{ 7.31 0.00 18.02 0.00 + 70.67 0.00
1.19%  1.13* 0.66 1.38* 0.06% 0.12* 0.32* 0.13* + 0.62 049* 1.20 .
1.17*
30.26
4.02+ 3.68+ 3.07+ 337 232+ 226 216 211 3509 33.70 31.64
G2 5.98 0.00 0.24 0.00 +3.17 1294 0.00
0.69 0.39 0.66 0.77 0.58 0.28 0.39 0.38* + 1.65 £240 *3.05 )
F {E 1.90 0.42 4.07 2.06 1.69 1.04 1.93 0.73 5.99 2.11 3.78 2.95 2.16 0.00
p-val-
q 0.09 0.86 0.02 0.07 0.13 0.40 0.09 0.62 0.02 0.06 0.03 0.13
ue

Note: Group A: Open the group immediately after decompression, Group B; Decompression 2 h open section, Group C: Decompression 4 h open section,

Group D: Decompression 6 h open section, Group E: Decompression 8h open section, Group F: Decompression 10 h open section, Group G: The control

group; Compare with open section: ¥*P>>0.05 In each group, compared to before incision: * P<<0.01.
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cardiac tissues in the control group and the experimental group
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