BRI, 20174E8 1, 58 15 5554 Y J Spinal Surg, August 2017, Vol. 15, No. 4 + 243 -

FHEBR DIBR AR A ) BB ST 46 T 5 A I 5 2 e

kKK, A%
B H AR Bl A RERE R, B 200240

(883R ] BEME; 2h4ifk; MEMRDIBRAR; FARIGIHAIE; LRRSCHK

[FESHEE] R6199 [ XEERER] A
[ DOI] 10.3969/.issn.1672-2957.2017.04.010

[ xZHE] 1672-2957(2017 )04-0243-06

Research progress of epidural fibrosis prevention after laminectomy

ZHANG Fei-fei, DONG You-hai"

Department of Othopeadics, Fifth People’s Hospital of Shanghai, Fudan University, Shanghai 200240, China

[ Key Words ] Dura mater; Fibrosis; Laminectomy; Postoperative complications; Review literature

HERRDIBRARA 5 SRS BE B £ S 2R e 3
HEREPRZE , T BRI R A 2R, wli g FORG %, BRA
NG Z, SIEAS AR A, R EAET AR R M
ZEEMECFBSS), i AR MELL L 259 S5 E TR
RTINS, th TAF AL S REORG %, —
DT AR AR B JE 5 BE PN ZH 207, BE it
BCRE RS AL, BN T IR FRMMERE, T
FARBHE], K F ARG FBSSHIR T RE K& L, A 5T
K, BEE T ARUAEm, 26— IR TR AR
0 30% F115%" 2", B AR T A B H B4 n,
FBSS £ 32l R BVl b S8 Y 1 o 2 4T Al T
HERR DI BR ARG SN AEAL | B (AR SR, X
e R A T R R TR A B o

HERR D) BR AR A Ji5 B 155D 2T 2 Ak i B 22 19 3 AR
S SRy H FCET Ak A L 73 A R P 2T 4k B 1 A SRR UL
o HEBDIBRAA S ], o RAE 14 JH i
WM | AT AE A0 M S 55 2 T HERR DIBRFR AL, F74k
3~5d; RS 1~2 8, fERAENTHIET, MEr
HEA N RIS T AN S Ak, SETH AT e 2
W RIRAEN T, MAN K 6(11-6 ), Fefb LKA
TBOTCE-B) 55, BE— g kL 2T 42 M 3 5, A
SRR TR RGNS, H IR T 4k 2 1 i 20, fie ik
SR IRIE o PRI, SR B — R T i it A BEL W L

BEEWH.: EHKARREHES(81672179)
EEEY: ik CR(1990—), WiAERE, BEIN; zhangfei3791@yeah.net
«BE1EE: HAW  youhaidong1964@163.com

J Spinal Surg, 2017, 15(4 ). 243-248

WRAEAR, T AR R AT BRI i A SCAMRL T
817 . 240 F9T1577 1L o A S 907 25 5 TR A AR DI BR A
A BE RSN LR A B T T, 3R AR .

1 SRR

FARA G —Fh IS, 24540 I S
BB, PO I R G, 5 RMNURRAE Y, B
SN T, eI AT S 20 1) R X R fb R4 | 14
oA, 8N S LF 4 8 g 43 h . DURR, 3 AR
MRS AL o e T AR, W INF AR R X A
IR 2 IR A3, o] A8 R ATR AR J5 SRl A 0 S
N, FE—E TR F ARSI A SR A
ANBEL 4 Wl 5 5 i R A MR BRI, A mT A sk
MAREERE KR
1.1 B3 RX

BB T AR T 20 20 90 4E 48, HH Y
FEF AR BB KT AR D7 X, AT RE M/
FAR R P AESE ML I3, B E AR e, 4a
T AR5 R A IS [R) o 1 I A X b el ) A A il R
S5 T ol AR 2 B, BT AR X E 41 4L
MR, Rh i, RIGIRE R &5 L&
FAK, Lee 2514 5o AT N HE S HER VIR AR 5
XU HE R V)T A & B, U0 AE A VI FF AR AR 5 Bk
HRa E MEARAR 24 14.3% , T A HEM DR AR FEAR T
32.0%; Li%E S HEATIR R A S 6 4~ [l 1 i
FREM, MEIFARPREED S, BEFAR



+ 244 - BN, 20174E8 [, 55 15 555 4 W] J Spinal Surg, August 2017, Vol. 15, No. 4

i ] B A H o I JC B 5 X, (ER A R B )
IR, AR RERSGE A, FE s CT A
RIAR X YA L DI BR B ) i i . AR
HAANT 5 A KR EF AL AR AR SR ] A
A G T TR, MBI FARRERHL IR, R
AR Z ARHL, —IrEmh T FARENM, 75—
D7 TR B AU A — 2 i B R E T, mT LK
Jil FELRIR L S BH P AERE AT, FRATORS TR

HAR AN T AR BRI X 1 S - 44k, $2
EER TR (EARJE VAR 5 R E L
TG e 5 T AR B A EL IR TE A 22 e A
PR, IR, e TR RS m
P 245455 1 XU  Epstein 738 3 111 51 BF 5% 2 B0,
TEAEGITF AR, HEM R BT AR s 2 R— i
B K HE 2K 0.13%~0.25% ;T 28 M 0] FL 3B T AR
AR5 0 K RN 2.0%, I B 3B F AR
PR 2R 0 e A2 %8 7.8% , HAMIA S L 2 1] 35
23.8%, I, 75 L2546 T TF AR SHAIF R F
ok E AR
1.2 ARSI LS4

BET R A M 32 Bk A AR X R I 20 K i, i
JIES AN BEL4 4y T ol R i S 2T 24 2 21 55 s s ML b
BT, BELPY ) G 2 4 e K I 2T 4 240 i 1)
ARIXY 8, SRR AN 2k SR % -

A Az 2 B W B A R G S e HE s oy, HEAT
R A B4 il R B AN F AL VR, AR St b A T
i J5 021 A Ak i T 7 . (HL G 1 (AR 25 8 s A
I, Hot R AEW H #2N 8, JF BHROR =4 T
*&f"ﬂo da Costa%WUﬁjﬂiyﬁXd‘%, Xﬂ%T%éﬂiﬂ@
HIEFHEZ IS A RRE WX DIBRAERR (A 520, & BiE
BRI B 2 20 M A 21 4 2 RS 5L A o0 o Rl B S 2T
FEIVER, [ELF 2 N 7 4 0 B R 2845349 B 8 1 3
AR o —ITORTIEEAFEAE ] 598 HRE £ B A TR AR 5 9%
VP B A T T i 2 Z I R BE T (2.6 4F ) WS K
B, ARAIIA BRI AT A ARG 08, 548
il 152 55 W R = S

B W R S —Fh R VE R RE 20, & 5T MR
ShAR A LA A =Ry, P P A Yk
A R PR AT BT 2 AN LY 345 . 5575 . Bolat
S50 T) 275 B S5 A A A B R AR S, S A
eV Ts R AR R e, 4 J 5 & B0 175 P o R
JI2 RE 6 R AR 21 4R Kl 32 . Hsu 25001 AS [) ok 1 1)
75 W 5 R A A FH T SRR B 4 B B, 3 B 5 R
T AR AT IV 40 L5 e 348 o 240 B 6 I 4 s 2 11 il 3
(MMP-3) )Rk, HE— 2 BRAR R R 98 A S I fie i

LR YRR R R

ADCON-L & 3 [ £ i 25 5 1B 45 38 R ( FDA )
b E R T I R %) AT R AT ) Rl K Ak )
Kasimean 25 21 DL Wistar KA TN S, ZEMERR
VIR J5 # A ADCON-L BRI BH RS i A= MR, 6 )4
J& &I ESRA LU AR A Gt L, 1
Jey 0 BT A 240 L ) % B I TG X . B % ADCON-L
B8 AE N R I FH i+ A i 5 Y s B A [ 45 2%
tB A R A I 9 18 . ADCON-L 3 J0e 114 i 1328
Wb, HETEASEE S, SERR AR S 22,
HAPUEEN, Lok . BBTIRYEVER . Choi 451
FHTHCSR A B S 00 VR 2 AR T MEAR 1) o K BLAsE
RIdr & BB R S AL R iR e g b,
DK Sy Je 38 B ZT- 4k 40 B 32 Wi Uk /D o Subach 21 22
HE ) L Rl 5 A 1 8 e RS A Ml B K N SRR 45
R, ARG AT AR XA LB, AR 9B B
) S8 3 T RS 5 R AT AR L BVIR S 5 T, HLER
EARJFI T B RN A R, SFERR s
AR SRy — Tl Bl 122 B R FH I AR o

ANFE AT LA LTI AT REAS R, ZF4 6}
Z A AT REAAAE HAME, S T Hembi i i bt 4
R, IRZHRE T IGIR T 2RI A G 7
YL AE A BRI A g FH A A Rl 5 A RS0 A
LAY AR T DI BRAMERR 1) Sh AL v, B RS
RO BT B — bR SR, Lin 2507 R
AT ISR 375 WA o 1R 5 R 2 LW 1 R 1 R 245 0)
TG GBS, LRAATIE Y A S W TR S 4
P ERRE PR AR T, S R A Al DD R R BB B S 2
Hiqk ., Sucu Z5 18R H LT 4E R (CMC) MR 2K
ALY (PEO ) # B 5 5, I CMC i i 4 27
A HVE R INE A 1 A E , EPO M8 Foks 2 Yy S fig
WA AR G A A U B AR AR I s i A1 2T 44K, Park 2501
F A B YU ( Poloxamer ) &4 1 DL iR £ Fl AL 45
e S I T U0 W e ) P T R AT ) AT, S 3 R G Ak
Ho (HFFAZAT B Rk 2 R0 B4 A 58 A ROR
Shaban %20 % Bk (7 F 375 W Ik R 4 R Ok JE
B AT REAIRHEAR DB AR A J5 R BRI SR 4T 24, (H PR
HEA TR EROR AR, BARNLHE T —
%o

HEM DI PR T AREIR T HEARZS A 1 528k, fifi)m)
TR i A it R R R S AR AR SR %, A7 Se A
HEEANBH 490 B AS BRI R £F Ak, (H nRE A A1
LR YR S SR AR T, PR ARG I%E o I R A
H AR E B AETE— R T BRI T VI BRMENR 1) 52 2
PE, D RRERERG %, {HAEAE R )81, Dong



BRI, 20174E8 A, 5B 156554 1Y J Spinal Surg, August 2017, Vol. 15, No. 4 - 245 -

VR A S T REE AR R ST AR, K
S RMERRC DI BRT AL  BHeA5T , ol D Al I 3 5 ] [l 2.
ZURATF, B T K3 Zeinalizadeh %22 F FA]
WIS eI I Wistar BRUTBR AOAFEAR 3545 B 4 1) 35 By
Tl B AN T ARG 14 B8R o H 2R TR R AR e HoA Jy Thi
WAFFN N, 40 Xu 5502 R g 17 18] 72 58 40 i 2
4 PLGA S BRI IIH 8 T S i BEREE S AR 7, sk T
TS AR I REAT A B A, A A R RS A2 A Rl 3 1 131 )
UL TR

gx b, Al Mo AR AR R 7 50
BB A0 0% LS P B AR B B S 21 4k ;. TR AT
08 o 5S4 AT 2 £ 4 R A B T, BEL 1| e
Kk, FEAR FBSS 1 & A o 3B T5 R 1 38 7 3 AR Xt
BORTHE, HoAE ] BRI R Ui A i X
AR A AR B B B9 1 FHAR 22 34 4 T B 1 5
BB B, BRI R IR AR R R, A
SRAMES I ASPY TF-B , SR d mHERR DI ERARAR S5 &
AT T

2 YTk

HERE PR X] AT 4k 240 B HL AT AL 0 F 7
FMEIIVEF, et et dEgn i s b eF e 1, K
2T YRR TR 18 R AT G Ak 1) BEAS 1 A
PRI , TS ek 5325 114 247 ) REL IR 38 4 A R - R T
Sl BEAR A PR AV, sl ol SO 2T 44 4 e 44 B
P LR T AR R AR A AR A 2L A B
2.1 FpH KIER T 54

TGF-B J&— Pl K AL 4 B B2 2 4t
IR, Refe F BT 4 240 it i) JULBSCET 4 20 B 53 AL
PR R 20 4 22 b B 11 3 B8 S0 1 A IR, 338
AT 2 AN 3k — A BR L TGF-B, 78 JAE S i FR B i
KRB 2, 4 sRAE R ( ATRA ) B FE ARATT
SERTHIH] TCF-B =" 220 e skl b T 5L ] |
B A RS 2R A AR S A T A TE v, (R
R TGF-B IL-2, JMyEd IRFE [ oo TNF-a ) 55 A5 [
TR, FEARJR AT de A i 2R 4L, 38 AT B0l i 2F
HEAN A | i TR AN T R VE 2, [
TRJRTB LT HEAL R B 8o MR P & TNF-o 52 (441
WA, FTIRIF R . TR L SR EL TR R L
SR A AL 5, Turkoglu 552 78 K RUBAY o 1
300 pg/kg ARV, 38 3k [H] 422 BE AR R TGF-B 7K -
MRFEARAE RN AL . ARG IS IR, HEARY)
ARG, fiE205, Bagmest, mlksh s s
MR, B AN, SLATT, BT LA AL 58 A
HEEIRIT AR JE ORI B E I Y0 (IR

P HA 1 AR T RESR, I8 AT FEAIR1L-6 . TGF-B
T TNF 9 22150319200 DT oK Jm) 350 A 27 24k 440 i 2R
£ 5 JEAYFS ARSI S i 1k IR 97 bk e MEAR D) B
RARJG L HEREIE

HIF AR 2R 2 W] B 40 0P 5K, 3% 0 & 4 i
EEFEE, BRI TP HL, g AT 44
J Y B AR R - SR 2RI SRR B R 25 (i
ke e A %25 Al e CEaE ) nl il o FRARIR 4
ARG 2R 3K T D TSR 2R B2 ()77 4, AR X
LR YR LU B, WENR I A2 S04 IR R S
A= R B R T, e AR A HL A R B S 1 A2 i 4R
FH, Savran 2537 78 BN VIBR 5 Je iR ok 4= B 7 At
BEARGRAN G T ISR 2R A7 A, A A A T i 5
SN AL

MW A K N T (VEGE ) B3 SH4 M4
AR, BCATAR I AT R, B A AT A S S
PO LT AN DI RE , AR R SR AT 4 Ak SRl %
DR HPUIE VEGE B FIBTAAR, Jay g A vl BH I
TRABFEAR G LF4EAL ), Ozkan 257 76 K R sh Py
Tk BRI I DA BT RN 5-Fu, B 2R 44 AR
FHEINEH 2.

A SRR 3 5 R =4, ] i s A g
SER IR R AL TR L T RE R A%, SR AR T,
JIEE S5 W 1 B o Farrokhi 25140 1] FARG 5] 4 7. FH
WA FRARAERR IS/ )N BRUAR X R AN 2T ikt e, 302
DR S H S T 0] Bl 87 4 | BRI MRS S AL
TEPE R i — SR AL U A i (R R A 2 A R
BA—E W, ArRea g R G 545, B
il T T A I PR TE R IR e 8 e R S A 2
A28 | IR . WA . 0 A S, BEAT
DI SORTAEZG i, AU . $iR . Bt
A H 320 . Guanldi 284 BF 5 2 B0 06 28 ] B A%
K ERBE AN R 4 , (R 5 % Bl S N 21 4 AR A
T e B ik = o s PAl, PR ESE AT AN 2
Farrokhi %54 X K BRAHAR VI BR AR A J5 B IS4 K 3
FERIN, BRI PR ARG E ) R A% (10% )
RFXF AR (33% ), (H2E S TGt E L, FIbi
FRGHAA AV E AT 250 E
2.2 Fphltmeig i h

234552 COMMC) 7RI IR K L5 p ot i &2
HBTLF AL I BLTRZ A0 6 BLET 4E 40 A RNA 52 5% |
B JEA L% DNA & i, 58 14 8 miR-200b,
V5 PR AN T SR P aT i DNA
A ST, ST 40 R B R DR R
P2 =LA T A DNA 5 5 e e Jie R % (i 41



« 246 - BAEAMRIE, 2017458 A, 55 15555 41 J Spinal Surg, August 2017, Vol. 15, No. 4

455 B8 FE G2/ H T 0 151 40 B 396 440, Lia 25047
TEIG R 8 FH 0.5 me/mL () MMC /EFHF N Bise T HE
[EEE RN e )7 S A0 @ e N R N &
B A I FH AL B 8 o Sun 58148 B 4 0.1 mg/mL
) MMC, A5 ELAT B B A1 2 4 £k KR, 3% 7R
Su S WFFE e B SD K BUME AR VI B 455 7 ) 38 1w
WM 0.5 mg/mL 8 0.7 mg/mL i MMC R}, B &T- 4
AR . BANMAT AT 4E A 2L 0.1 mg/mL
F10.3 mg/mL 270, (HLH LA A ] E K

TSI AR UESE T A A 254 T LA 3E 3 41
JRIEBARAE S« REARA X F 7 26 | B 240 v
B, TE—EREE LRI T AR DI bR A S5 Bl A b T
Ak KRG % )L, AEAEAE SRy FH 25 4 B ) L i
WSRO BB SR B, T ELELA MR AR AR
LI A0 B3 7 245 ) 2 S 8t D A 18R, A
[k 7 i i E2 R A (Y L R AT N =
FAUNSESTY/

3 HEEEST

R R B R A R A TR AR TR 7 JRri
B IRIIRTE B, F2 AL &AM i 2 58 T4 i i 44 5
1] AT A AN 534k, ARGR) 1) PR g S 2 T
A543 Jm 3 S i R T I R, (R RRAIRET 4L o Su
S0 L SIS UE SEHERNR VIBRAA G /NS T 24 hAIK
F 4 (700 Gy ) HL B HR T, AEA XA B A0 2F 4 21
B fhiERR, BT DRI B EH
Gerszten 35 [l K sy (K ) S8, 1 rHERR DI BRA
ARHTZ T 24 hARF L BT (700 cGy ) HLA5F 2245
W Gerszten 255 5 10 FlEAHE FBSS F& 4T Ik F
AR, —HARRTL T 24 WG (700 Gy ) (RS, Gt
THREARE 6 J5 . 34 H 1A R IGARAER, g
FAR B GHHOCFE A E, ARG 1 AR B2 h JeyR
I 3, PRS2 4615 TACHES T RS B R
G 30, JCESE 29 BRI IR M sh ) S B 2
ZINFRI P S i S A R A DT A A ) T B L — 2 Y
VEFR, AE AR A F o2 0 B 00 o S (R R 5 — 24
%o Yokogawa 55" 5T/ IR (10~20 Gy ) i HL
BRI R BURE AN 2L TGF-B1 BB T,
12 JE A1 24 JE B ASE TGF-B B i i, £F 24 40k %
TINEE, ok Do B2 A M AR T, LB R SR, A R R
I IR o 156 BH AR o ) FL S A e A P AR R 2 245
1, INEERAESN , Je WAGE B A MAT AL TR 1k

BRI it H B A S R I AR T SR R 41
il Bz JRARIR IR 8, L P 2 2 e ) 790 o B L B )R
WA G — bR, RGN REXTEF 4L A4

HAE AN, Al n] BE 2™ AR L2t , T
FEFYEA T T o PRI B S O AR DT BR AR A
JERE AN T YEAC R TS b BE 22 R AR S

4 DEMRE

BRI N HEAEHEAR DI BRARA S5 17518 52 (192
SR AR, i AR T AR A R
B AR5 L, AT — AR s R A M T A A,
FEAOR %, BT ARERER R mIF A — 31— & e 52
Jifo PRBIFAIE ARSI K SR AL SR H, H itk
FARTT K —E BSRS89 77 1, H AT
BIFARITT AR Z R ZEE, X T A F 1P
ST M HIA R EARE, R EERT AR
IFE AT o SRR P25 BRe b nl i S R A SR B 4
HE SN 27 4R AR R, FEIRAR X 2R 4E4E, R
ZRSE N AL, HHAT 25 e EEARME , K
FRER Al FHAR SR AN RSO AT RE A ARG o B A
SIS 49y 6 2R 30 PR E 0% BEL 4 RS B A1 21 2 A 5
R B BORG I , (HIX LERHPSITE RN S S, i
HISCRA AL, R 77 SR SR R AR Y BELFR AE
Tk o AR B v B A T B PN A AL % 2 4Rl
EETE N PRIV AL, — T3 Thi 2 A D v B A S i 1
BHEATTE, 55— 75 TAT FL A S 1) 53 7 B i ]
PIARESE , R A INES I ER:, Hitd
BRSBTS — PR

WO A TREBOR AR A, PR O
ol I ME A S RS JIE S IR T 2L 21 RS2 DT BAARE A 45 ¥ )
SRV SRR RS SR A]
IFE], AT RERARASR AT AEA S BERRS N LA H
PRI T o

2 % Mk

[1] JoulIM, Tai TW, Tsai CL, et al. Spinal somatosensory
evoked potential to evaluate neurophysiologic changes
associated with postlaminotomy fibrosis: an experimental
study[ J ]. Spine ( Phila Pa 1976 ), 2007, 32(19):
2111-2118.

[2] Avellanal M, Diaz-Reganon G, Orts A, et al. One-year
results of an algorithmic approach to managing failed
back surgery syndrome[ J ]. Pain Res Manag, 2014, 19
(6): 313:316.

(3] M, By, Tin, 55, gt FLAAREAE A a]
il R AL HEMEAE AR ) B 5 AR I S 1 U
S Y B ARESNR R, 2013, 11( 1) 23-27

[4] Lee MJ, Bransford RJ, Bellabarba C, et al. The effect

of bilateral laminotomy versus laminectomy on the



BRI, 20174E8 A, 5B 1555548 ] Spinal Surg, August 2017, Vol. 15, No. 4 - 247 -

[5]

[6]

(7]

[8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

motion and stiffness of the human lumbar spine: a
biomechanical comparison[ T]. Spine( Phila Pa 1976 ),
2010, 35(19): 1789-1793.

Li S, Xia H, Han C. Retrospective analysis on
correlation factors of preserving the ligamentum flavum
in microendoscopic discectomy[,]]. Clin Neurol
Neurosurg, 139: 46-50.

Moojen WA, Van der Gaag NA. Minimally invasive
surgery for lumbar spinal stenosis[ J ]. Eur J Orthop Surg
Traumatol, 2016, 26(7): 681-684.

Epstein NE. More nerve root injuries occur with
minimally invasive lumbar surgery: Let’s tell someone
[ J 1. Surg Neurol Int, 2016, 7( Suppl 3): S96-S101.
da Costa RC, Pippi NL, Graca DL, et al. The effects
of free fat graft or cellulose membrane implants on
laminectomy membrane formation in dogs [J]. Vet],
2006, 171(3): 491-499.

Mohi Eldin MM, Abdel Razek NM. Epidural fibrosis
after lumbar disc surgery: prevention and outcome
evaluation[ J ]. Asian Spine J, 2015, 9(3): 370-385.
Bolat E, Kocamaz E, Kulahcilar Z, et al. Investigation
of efficacy of mitomycin-C, sodium hyaluronate and
human amniotic fluid in preventing epidural fibrosis and
adhesion using a rat laminectomy model[ J ]. Asian Spine
J, 2013, 7(4): 253-259.

Hsu DZ, Jou IM. 1, 4-Butanediol diglycidyl ether-
cross-linked hyaluronan inhibits fibrosis in rat primary
tenocytes by down-regulating autophagy modulation[ J J.
J Mater Sci Mater Med, 2016, 27(5): 84.

Kasimcan MO, Bakar B, Aktas S, et al. Effectiveness
of the biophysical barriers on the peridural fibrosis of a
postlaminectomy rat model: an experimental research
[J]. Injury, 2011, 42(8): 778-781.

Rabb CH. Failed back syndrome and epidural fibrosis
[J].SpineJ, 2010, 10(5): 454-455.

Choi HJ, Kim KB, Kwon YM. Effect of amniotic
membrane to reduce postlaminectomy epidural adhesion
on a rat model [ J ]. J Korean Neurosurg Soc, 2011, 49
(6): 323-328.

Subach BR, Copay AG. The use of a dehydrated
amnion/chorion membrane allograft in patients who
subsequently undergo reexploration after posterior lumbar
instrumentation| J |. Adv Orthop, 2015: 501202.
UL, 25, Eif, 55 AR SR & A RS
O FH T 75 5 JE SR i 1) S B W SEL ) )L AR SRR
&, 2008, 6(5): 293-296.

Lin CY, Peng HH, Chen MH, et al. Ibuprofen-

conjugated hyaluronate/polygalacturonic acid hydrogel for

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

the prevention of epidural fibrosis[ J |. J Biomater Appl,
2016, 30( 10): 1589-1600.

Sucu HK, Sevin IE, Rezanko T, et al. Prevention of
anterior scar formation following discectomy with a
MediShield adhesion barrier: randomized experimental
trial[ J ]. Turk Neurosurg, 2013, 23(3): 317-322.
Park JW, Bak KH, Cho TK, et al. Effects of a
temperature-sensitive, anti-adhesive agent on the
reduction of adhesion in a rabbit laminectomy model[ J ].
J Korean Neurosurg Soc, 2016, 59(3): 250-258.
Shaban M, Aras Y, Aydoseli A, et al. Effects of
sodium hyaluronate and methylprednisolone alone or in
combination in preventing epidural fibrosis[ J ]. Neurol
Res, 2013, 35(8): 851-856.

Dong Y, Chen X, Wang M, et al. Construction of
artificial laminae of the vertebral arch using bone marrow
mesenchymal stem cells transplanted in collagen sponge
[J ]. Spine( Phila Pa 1976 ), 2012, 37(8): 648-653.
Zeinalizadeh M, Miri SM, Ardalan FA, et al. Reduction
of epidural fibrosis and dural adhesions after lamina
reconstruction by absorbable cement: an experimental
study[ J ]. Spine J, 2014, 14(1): 113-118.

Xu J, Chen Y, Yue Y, et al. Reconstruction of epidural
fat with engineered adipose tissue from adipose derived
stem cells and PLGA in the rabbit dorsal laminectomy
model[ J ]. Biomaterials, 2012, 33(29): 6965-6973.
Zhu J, Li Y, Shen W, et al. Relationships between
transforming growth factor-betal, myostatin, and
decorin: implications for skeletal muscle fibrosis[ J ].J
Biol Chem, 2007, 31, 282(35): 25852-25863.

Zhang C, Kong X, Ning G, et al. All-trans retinoic
acid prevents epidural fibrosis through NF-kB
signaling pathway in post-laminectomy rats[J ].
Neuropharmacology, 2014, 79: 275-281.

Giirer B, Kahveci R, Gokge EC, et al. Evaluation
of topical application and systemic administration of
rosuvastatin in preventing epidural fibrosis in rats[ J ].
Spine J, 2015, 15(3): 522-529.

Yan L, Li X, Wang J, et al. Immunomodulatory
effectiveness of tacrolimus in preventing epidural scar
adhesion after laminectomy in rat model [J].Eur]J
Pharmacol, 2013, 699( 1-3 ): 194-199.

Luo L, Zhang C, Zhao J, et al. Effects of rapamycin on
reduction of peridural fibrosis: an experimental study[ J J.
Med Sci Monit, 2015, 21: 482-488.

Sun Y, Zhao S, Li X, et al. Local application of
rapamycin reduces epidural fibrosis after laminectomy via

inhibiting fibroblast proliferation and prompting apoptosis



- 248 -

BHAME, 2017458, 55 158554 T Spinal Surg, August 2017, Vol. 15, No. 4

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[39]

[40]

[41]

[42]

[ J ].J Orthop Surg Res, 2016, 11(1): 58.

Turkoglu E, Tuncer C, Dinc C, et al. The effect of
etanercept on spinal epidural fibrosis in a postlaminectomy
rat model[ J ]. Turk Neurosurg, 2014, 24(4): 506-511.

Zhang C, Kong X, Zhou H, et al. An experimental novel
study: angelica sinensis prevents epidural fibrosis in
laminectomy rats via downregulation of hydroxyproline,
IL-6, and TGF-f1 [ J]. Evid Based Complement Alternat
Med, 2013, 2013: 291814.

VIR, R, B, S5 AT T B R R ME AR
PIBRA 5 BE ARG RS2 3 E [T ], v EBHIE AN
2%k, 2016, 24(15): 1419-1423.

WAYES, JNE, EEEL, S5 T I Ak R T A R AR
JRAPO T I RIBS R A R T 5 1L SRR
W[ ). EE G, 2011, 24(2): 154-157.

Sandoval MA, Hernandez-Vaquero D. Preventing
peridural fibrosis with nonsteroidal anti-inflammatory
drugs[ J 1. Eur Spine J, 2008, 17(3): 451-455.

Lin CY, Peng HH, Chen MH, et al. Ibuprofen-
conjugated hyaluronate/polygalacturonic acid hydrogel for
the prevention of epidural fibrosis[ J ]. ] Biomater Appl,
2016, 30( 10): 1589-1600.

Zhang K, Zhao J, Su W, et al. Imnmunomodulatory
effectiveness of licofelone in preventing epidural
fibrosis in post-laminectomy rat[ J ]. Eur J Orthop Surg
Traumatol, 2015, 25( Suppl 1): S63-68.

Savran M, Bekar A, Cansev M, et al. Prevention of
epidural fibrosis in rats by local or systemic administration
of citicoline[ J ]. Turk Neurosurg, 2012, 22( 5 ): 634-640.
Karatay M, Erdem Y, Koktekir E, et al. The effect
of bevacizumab on spinal epidural fibrosis in a
postlaminectomy rat model[ J ]. Turk Neurosurg, 2012,
22(6): 753-757.

Ozkan U, Osun A, Samancioglu A, et al. The effect of
bevacizumab and 5-fluorouracil combination on epidural
fibrosis in a rat laminectomy model [J]. Eur Rev Med
Pharmacol Sci, 2014, 18(1): 95-100.

Farrokhi MR, Vasei M, Fareghbal S, et al. The effect
of methylene blue on peridural fibrosis formation after
laminectomy in rats: an experimental novel study [J].
Spine J, 2011, 11(2): 147-152.

Gunaldi O, Erdogan S, Guclu DG, et al. “Honey” can
prevent epidural fibrosis development after laminectomy :

an experimental Study[ J 1. Turk Neurosurg, 2014, 24
(6): 849-854.

Farrokhi MR, Vasei M, Fareghbal S, et al. Effect of
honey on peridural fibrosis formation after laminectomy

in rats: a novel experimental study [J]. Evid Based

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

Complement Alternat Med, 2011, 2011: 504967.
Sun Y, Ge Y, Fu Y, et al. Mitomycin C induces
fibroblasts apoptosis and reduces epidural fibrosis by
regulating miR-200b and its targeting of RhoE[ J |. Eur]J
Pharmacol, 2015, 15; 765: 198-208.
Dai J, Li X, Yan L, et al. The effect of suramin on
inhibiting fibroblast proliferation and preventing epidural
fibrosis after laminectomy in rats[ J ]. J Orthop Surg Res,
2016, 11(1): 108.
Aydincak O, Yilmaz MB, Emmez H, et al. The effect
of temozolomide on the prevention of epidural fibrosis
developing after lumbar laminectomy in rats[ J ]. Turk
Neurosurg, 2012, 22(6): 706-711.
Zhu L, Ni B, Liu J, et al. Hydroxycamptothecin
liposomes inhibit collagen secretion and induce fibroblast
apoptosis in a postlaminectomy rabbit model [ J ]. Eur J
Orthop Surg Traumatol, 2013, 23( Suppl 1 ): S85-91.
Liu L, Sui T, Hong X, et al. Inhibition of epidural fibrosis
after microendoscopic discectomy with topical application
of mitomycin C: a randomized, controlled, double-blind
trial[ J].J Neurosurg Spine, 2013, 18(5): 421-427.
Sun Y, Wang LX, Wang L, et al. A comparison of the
effectiveness of mitomycin C and 5-fluorouracil in the
prevention of peridural adhesion after laminectomy[ J ].
J Neurosurg Spine, 2007, 7(4). 423-428.
Su C, Sui T, Zhang X, et al. Effect of topical application
of mitomycin-C on wound healing in a postlaminectomy
rat model: an experimental study[ J 1. Eur J Pharmacol,
2012, 674(1): 7-12.
Su WR, Lee JS, Chen HH, et al. Neurophysiological
and histopathological evaluation of low-dose radiation
on the cauda equina and postlaminotomy fibrosis:
an experimental study in the rat[ J ]. Spine ( Phila Pa
1976 ), 2009, 34(5): 463-469.
Gerszten PC, Moossy JJ, Flickinger JC, et al. Inhibition
of peridural fibrosis after laminectomy using low-
dose external beam radiation in a dog model [J].
Neurosurgery, 2000, 46( 6 ): 1478-1485.
Gerszten PC, Moossy JJ, Flickinger JC, et al. Low-
dose radiotherapy for the inhibition of peridural fibrosis
after reexploratory nerve root decompression for
postlaminectomy syndrome [J].] Neurosurg, 2003, 99
(3 Suppl ): 271-277.
Yokogawa N, Murakami H, Demura S, et al. Effects of
radiation on spinal dura mater and surrounding tissue in
mice[ J ]. PLoS One, 2015, 10(7): e0133806.

(ki HAA: 2016-10-15)

(Aot kdsf)



