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Therapeutic effect and safety of microendoscopic discectomy versus conventional open discectomy for the treatment
of lumbar disc herniation:a Meta-analysis YING Xiao-ming,JIANG Yong-liang, XU Peng, WANG Peng,ZHU Bo ,and
GUO Shao-qing. The Third Affiliated Hospital of Zhejiang Chinese Medical University ,Hangzhou 310005 , Zhejiang , China

ABSTRACT Objective;To conduct a meta-analysis of studies comparing theapeutic effect and safety of microendoscopic
discectomy to conventional open discectomy in the treatment of lumbar disc herniation in China. Methods: A systematic litera-
ture retrieval was conducted in the Chinese Bio-medicine Database ,CNKI database,Chongqin VIP database and Wangfang
database. The statistical analysis was performed using a RevMan 4.2 software. The comparison included excellent rate , opera-
tion times , blood loss, periods of bed rest and resuming daily activities, hospital stay or hospital stay after surgery,and com-
plications of microendoscopic discectomy versus conventional open discectomy. Results:The search yielded 20 reports,
which included 2 957 cases treated by microendoscopic discectomy and 2 130 cases treated by conventional open discecto-
my. There were 12,11,7,5,4 and 4 reports which had comparison of operation times,blood loss, period of bed rest, periods
of resuming daily activities, hospital stay and hospital stay after surgery respectively. Complications were mentioned in 10
reports. Compared to patients treated by open discectomy,patients treated by microendoscopic discectomy had a higher ex-
cellent rates [ OR=1.29,95%CI(1.03,1.62) ],less blood loss[ OR=-63.67,95%CI(-86.78 ,-40.55) ], less period of bed rest
[OR=-15.33,95%CI(-17.76,-12.90) ], less period of resumption of daily activities [ OR=-24.41,95%CI(-36.86,-11.96) ],
less hospital stay [ OR=-5.00,95%CI(-6.94,-3.06) ] or hospital stay after surgery [ OR=-7.47,95%CI(-9.17,-5.77) re-
spectively. However,incidence of complications and operation times were proved no significant different between microendo-
scopic discectomy and open discectomy. Conclusion ; Microendoscopic discectomy and conventional open discectomy in treat-
ment of lumbar disc herniation are both safe, effective; incidence of complications are nearly. Patients with lumbar disc herni-
ation treated by microendoscopic discectomy have fewer blood loss,shorter periods of bed rest and hospital stay,and resume
daily activities faster. Techniques are selected according to indications, microendoscopic discectomy should be carried out

when conjunct indications occur.
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Fig.1 Forest plot of odds ratios and 95% confidence intervals of excellent rates of MED versus open discectomy
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Fig.2 Forest plot of odds ratios and 95% confidence intervals of operation times of MED versus open discectomy

BE R, HEE] ﬁ%ﬁ%ﬁ?ﬁ AL BRI AL TS

FASN, Hx 1 ?E’cfﬁiﬂ’]% gt E L, o

b b, 78 LR Rg ﬁ SEOHRIE |, A Sk Y Meta
AT R 2R ILGE T2 L [OR=1.13,95%CI
(0.89,1.43),P=0.32],
2.3 PR FARITIET RIS A] e

A 12 R RGE THEN S SR ST iR T
AREFE A LA, PR TR 5 s AR B[] LA () AR AR
FIULIE 2, AR 2 Hn] O, P 2 (RS i e 56 oA
S (¥*=579.87,df=11,P<0.000 01) ,Meta 43 #7145
R RPIFN LT AR E 22 55 L4 5 2 L [OR=
4.35,95% CI(-4.58.13.29),P=0.34],
2.4 RifEHE

A 11 RO RE T HER TR 51851k

FARKIMER L, MRPTFAR DT 2 2% I & H AL
FRAREI LI 3, f 3 HmT O, P 2 R SRR g
AR (=2 527.67,df=10,P<0.000 01) , Meta 43
B4l 3 s HE ] S84 TR i 2% 1 &2 B /b 1A%
5t ¥ AR ) 2% 1L [OR =—63.67,95% CI (-86.78,
-40.55),P<0.000 01 ],
2.5 PR TRy R JE RMAMR S I 1 LA
A 7 R LR T HEM S5 SRS IARAR S

RNAPR B E], PR AR T RS BRI ] LGB
FRAREI LI 4, fE 4 FmT 0L, P 2 ) SRR
ﬁj‘%ﬁ%ﬁ()f—l 212.41,df=6,P<0.000 01) ,Meta 43 #7

45 3 R ] AR A S RN B[R] B /D> AL 48
TF AR AR J5 e B 18] [ OR =-15.33,95%CI(-17.76,
-12.90),P<0.000 01 ],



A 2016 4F 8 H 2529 545 8 #] China J Orthop Trauma, Aug.2016, Vol.29,No.8

- 747 -

Study med o WD (rancom) Weight WD (random)
or sub-category M Mean (S0 M Mean (S0 95% Cl % 95% Cl
Huz GJ(2003) 50 62.56(7.12) 50 63.05(7.23) 9535 -0.43 [-3.30, Z.3Z]
Li SH(2008) lz4 50.00¢10.00) 137 20.00(20.00) = 9.34 -30.00 [-33.78, -26.2Z]
Lizo Wiz 2008) 35 42.18{3.57) 33 ZE_47(6.63) - 9.34 1671 [lz.82, Z0.60]
Lu JLr2004) 116 £5.00(35. 00} 1z9 145.00(75.00) —a— 2,03 -80.00 [-94.4%, -65_E8]
Meng XG(2008) 46 50.00¢17.00) 40 1E50.00(55.00) +— .87  -100.00 [-117.74, -82.26]
Wang J(2005) &0 40.00¢10.00) &0 S0.00(20.00) = .31 -50.00 [-55.66, -44.34]
Wang TR(2007) 48 50.00¢10.00) sz 150.00(30.00) + 9.28  -100.00 [-107.08, -92.92]
Wiei J¥2010) 448 40.00{16.00) 415 142.00(53.00) 4 9.3z -102.00 [-107.31, -96.69]
e SR(2002) 1€ 40.00({1&.00} 4] 142.0Z(52.00) + .99  -102.02 [-117.42Z, -26.6Z]
Wi HL(2010) 13 5.30(5.00) 13 lz.10(7.80) - .35 -6.80 [-9.04, -4.58]
Zhang S(2009) z4 67.21{13.96) z4 Z233.75(82.29) 4 7.83  -l66.54 [-155.33, -133.15]
Total (35% Ch 1063 1086 e 100,00 -63.67 [-86.78, -40.5E]
Test for heterogeneity: Chi?= 2527 67, df = 10 (P = 0.00001), 17= 99 5%
Test for oversll effect: Z = 5.40(F = 0.00001)
-100 -50 1] a0 100
Favours trestment  Favours control
SRS = ™ .
B3 PR AT UK LR AR
Fig.3 Forest plot of odds ratios and 95% confidence intervals of blood loss of MED versus open discectomy
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Fig.4 Forest plot of odds ratios and 95% confidence intervals of periods of bed rest of MED versus open discectomy
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Fig.5 Forest plot of odds ratios and 95% confidence intervals of periods of recovering daily life of MED versus open discectomy
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Fig.6 Forest plot of odds ratios and 95% confidence intervals of hospital stay of MED versus open discectomy
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Fig.7 Forest plot of odds ratios and 95% confidence intervals of hospital stay after surgery of MED versus open discectomy
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Fig.8 Forest plot of odds ratios and 95% confidence intervals of complications of MED versus open discectomy

x1

P FRTTE G IR 2 R ERNFH RIE

Tab.l Complications of two operative method for the

treatment of lumbar disc herniation

Pi2hs AR A G HAR
R TS5 5 (R TS ) 27 43
MAE 2 0
JEHEAR RS 0 6
HE ] 5 10 4
"2k 76 19

SE iR 4 1
Mz 9 13
HoAth 11 9

it 139 95

Meta 3B 3 B W FP R 5 ik 0F R0 A AR 22 R0
G147 L[ OR=0.85,95%CI(0.46,1.54) ,P=0.58],
3 it
3.1 JEMER BB SR G HORIGY T NEAE ] 3528
JE RS ORI b

RV JEATE ] 8% 28 M RE PR STIR T YT 30 2 WE
S ARV 2 AR BT FARRIT ARG IO &R
ST EHER] R A AR E T AR, A Bl AR 1Y
R AT AU TR, JREEIARY
N EAE RIAR G K B TR iR A P, A i
TEFR, AR B F AR B 709%~91%4, A
A BRI DT FERER IR 3~10 45 HA )%
K2 60%~70%"", NBLGEHER VIR AR BE A MR}
FARPUG T Mtk rytk e, 25 DR HIR %4



A 2016 4F 8 H 2529 545 8 #] China J Orthop Trauma, Aug.2016, Vol.29,No.8 +749 .

) AR el — BT g T MR S S L 5
FFHOR | FEBH 232 HE ) 2458 FR A R A TR A B /N
P07, AT I B AR AR ST

AL SCER X P 20 F O T HER 8 5 L g T
AT T WEHMEB] 55 298 HURE FLAE B I RIS AR GE 951 7
Meta 7T, 45 A 3¢ W 422 52 M 8] 48445 28 38 A0 B i AL
KRR 12 F AR B EL A (A 40 B A AR 07 ik
FARRE B AR5 R 7 FCTAERMNRE
() FLAsE (R 4 F B, A (] 245 P 7 AR BNAR PR S s
[ S /D s il 4 G SCERIRGE T RJERE H #1550
A1) AR BE H 5 5 3 B RE, Y23 BHAME (] S5 58 it
Fsf [] B /D>

ZE LTIR, B LUBE T P FPEEARE (] 45 58 HAAE T
AIRIT AR B2 TR ) RMNAR S B ] WK E H
WG S AT R] B H RO e A B KA, A [a] 45
TR YT A 8] 48 28 HYE 10 AT S T S T i
A FEsMEREEEIRYT B AT LUOE R R HE NG
3, S AP R
3.2 WFFARIER L e R

FARI L E S TR L v — I R4
b, it b K B AR O vk BRI A E A
AR5 (I B ) | ISP A R B E R &
MEM 8 R4F, Hh sz /e BRI B &2 L
FRIERARTG R K ; 2SI AR B i
22 WL I SR S A i A S i I . Meta 53 Bt
KA FAR LI RIE ZAERMY, 2R T5iT
e

R JE T AR L VR — T8 bR , AR5 H
A 11 SR I T F AR K i it , R WIHER] A5
AHEDR KM,

R, AR 4 DAL 3 R RE S5 2R i () AT, ZEE A
SRR AR T I R R AR A 2, I HE ] S T
ARA DI ML,

3.3 WHE R

Meta 43 Hr $5¢ K 1) Jmy B 7E T 99 A B 55 1) 5 I
P, BN RITF AR EA M HAR AAGBREAE, H
SEFAIN N IX L2 TR AT A K

Fr WA WY R A TEN, AR
B 11 L2 ] P[] 356458 5 4% e TF IR IR Y 7 A (8] 4
SEMVIE LRI ZE S, BEPLA RIS B0 A R B
VIR IR TR T, AEJE P PR AR 5 A7 A
ANTR) B)3E I, BB B BRAN A 45 T A i PR, AR
A BIIFFE R R 3 R A BENLY BRAFST

T SCHRBE TS AR AR R 25 57, AN RE
FLRX A3 HER 345 S AL ST BOR TR YT HEHE ] 228
FERLH IR RO e etk

WRAEEF 1S 2N RYUESE 75 2R S58 . (1) HEfE]
TR AL G ORI 7 IEME ] 358 HUE AR 2 4 4 |
AR I RAE SRR BUR  (2)HMEM] B Bain 7 HEHE
() 55 HUAE P i /0 | RNARAAR B I ) A 5 R 8
FERESE R AR BRI H R A o (3) I HEIR A TR
75 A AR R 0 35 IR B0, R [R5 R TR
SR ) B BRYT

B33k

[1] Frank JW,Brooker AS,DeMaio SE,et al. Disability resulting from
occupational low back pain. Part Il : What do we know about sec-
ondary prevention; A review of the scientific evidence on prevention
after disability begins[J]. Spine (Phila Pa 1976),1996,21(24).
2918-2929.

[2] Frank JW,Kerr MS, Brooker AS, et al. Disability resulting from oc-
cupational low back pain. Part | ; What do we know about primary
prevention? A review of the scientific evidence on prevention before
disability begins[J]. Spine (Phila Pa 1976),1996,21(24):2908-
2917.

[3] Spitzer WO. State of science 1986: quality of life and functional sta-
tus as target variables for research[J ]. J Chronic Dis, 1987,40(6);
465-471.

[4] Volinn E. The epidemiology of low back pain in the rest of the
world. A review of surveys in low-and middle-income countries[J].
Spine(Phila Pa 1976),1997,22(15) . 1747-1754.

[5] Walker BF. The prevalence of low back pain:a systematic review of
the literature from 1966 to 1998[J]. J Spinal Disord,2000,13(3) .
205-217.

(6] WIAA. PEEAEIME L, S RARE. 5 6 |2 EEES
FHEERHERMF R FAR S VORGSR [ C). e EF Sy Rl
g2z, BB, 2000: 1.

Hu YG. Past,now and future of spinal surgery in China. Collection

of abstracts of original articles in the 6th academic conference of

spinal surgery and orthopedics basic research[ C . Chinese Medical

Association-Orthopaedic Association, Kunming,2000: 1.

[7] Mixter WJ,Barr JS. Rupture of the intervertebral disc with involve-
ment of the spinal canal[J]. N Engl J Med, 1934:210-215.

[8] Moschetti W, Pearson AM, Abdu WA. Treatment of lumbar disc her-

niation:an evidence-based review[]]. Seminars Spine Surg,2009,

21.223-229.
(9] P A S NEAE [F] 35 27 4 A S — L RO HR T () ). e
PRk, 1981, 1.65.

Tao P. Approach to Several questions about rupture of annulus fi-
brosus disci intervertebralis[J]. Zhonghua Gu Ke Za Zhi, 1981, 1
(1) :65. Chinese.

[10] Taylor VM, Deyo RA, Cherkin DC, et al. Low back pain hospital-
ization. Recent United States trends and regional variations[J].
Spine(Phila Pa 1976),1994,19(11) : 1207-1212.

[11] Foley KT,Smith MM. Microendoscopic disectomy|[ J ]. Tech Neuro-
surg,1997,3.301-307.

[12] Brayda-Bruno M, Cinnella P. Posterior endoscopic discectomy (and
other procedure ) [ J . Eur Spine J,2000,9(Suppl 1) :24-29.

[13] Nakai O,0Ookawa A, Yamaura I. Long-term roentgenographic and
functional changes in patients who were treated with wide fenestra-

tion for central lumbar stenosis[J]. J Bone Joint Surg Am,1991,73



<750 -

[14]

[15]

[16]

[17]

[19]

[22]

[23]

A5 2016 4F 8 H 2K 29 545 8 #] China J Orthop Trauma, Aug.2016,Vol.29,No.8

(8):1184-1191.

Macnab I. Negative disc exploration analysis of the causes of nerve-
root involvement in 68 patients[ J|. J Bone Joint Surg Am,1971,53
(5):891-903.

Higgins JP, Thompson SG,Deeks JJ, et al. Measuring inconsisten-
cy in meta-analyses[ ] ]. BMJ,2003,327(7414) . 557-560.
FRC, 200, TR, 5. MED 515 F R IG5 IEHER] £ 58
HAE Y LB 30T (D). T A A B2 A5, 2002,12(3) 184~
186.

Wei SR, Li RZ,Yin D, et al. Comparative analysis of MED and con-
ventional surgery in the treatment of lumbar disc herniation[J].
Zhongguo Ji Zhu Ji Sui Za Zhi,2002,12(3) : 184-186. Chinese.
AR, XNRYE, ot | 2. A Al T 5 T X T AR IR 7 A
IR 45 5% HHOAE B EL BRI ()] B 2Bk 5 A 2 41, 2003, 16(2)
111-116.

Yang WQ, Liu DW,Sun RH, et al. Comparative study of diskoscope
and open surgery in the treatment of lumbar disc herniation[]J].
Yi Xue Yan Jiu Sheng Xue Bao,2003,16(2); 111-116. Chinese.
PR, AN BT MEAE ) S0 B AR AT T A 7 A
Ii1] 2 5 HHAE 4916 R 28R LB (D). )7 P BE 4%, 2004, 26 (12) ;
1791-1792.

Lu JL. Clinical effect of microendoscopic discectomy versus open
discectomy in the treatment of lumbar disc herniation[J]. Guang
Xi Yi Xue,2004,26(12) :1791-1792. Chinese.

TEAERE, SRR B . MED 51 R A IR YT A ] 458
MIYFRLEEE) ). i E AR EE 24435, 2004, 14(12) : 140-141.
Sheng HQ,Zhang YS, Jiang Q. Therapeutic effect of MED versus
open discectomy in the treatment of lumbar disc herniation[J].
Zhongguo Xian Dai Yi Xue Za Zhi,2004,14(12);140-141. Chi-
nese.

et KA . IR BB RIHE R IR TR BEAZ A BR T AT R He A
[J]. P E S AT EZ R, 2004, 11(8) :23-24.

Zuo W, Zhang XY. Therapeutic effect of decompression and myelin
nucleus resection versus diskoscope[J]. Zhongguo Xiang Cun Yi
Yao ZaZhi, 2004, 11(8) :23-24. Chinese.

PRI, S AR 0 S5 R BB 5 TR AR 2 A PN
] 2558 AT T AL LU AR [ 1], TR BUARAMRL 243K, 2005,2(9) :
797-798.

Cheng M, Huang JH, Wang H, et al. Therapeutic effect of MED ver-
sus open discectomy in the treatment of senium lumbar disc hernia-
tion[J ]. Zhongguo Xian Dai Wai Ke Xue Za Zhi, 2005,2(9):797-
798. Chinese.

EAl, JHBR, WIS, 5. oA AT ) S B A A B R 5 T
FARM HCEBFIELT]. A5 ST A0 A 55, 2005,20(6) -
387-389.

Wang J,Zhou Y, Chu TW et al. Comparative study of microendo-
scopic discectomy and open discectomy|[ J |. Zhongguo Gu Yu Guan
Jie Sun Shang Za Zhi,2005,20(6) : 387-389. Chinese.

BA ARk SORAL. HER TR 5 W T E TR
B P 2 A )9 7 28 L[], ST PR R 2, 2006, 7 (1) ;
83-87.

Liao WQ, Li JF', Xu LL. Therapeutic effect of microendoscopic dis-

cectomy versus conventional open discectomy in the treatment of

senium lumbar disc herniation[ J]. Shi Yong Lin Chuang Yi Xue,
2006,7(11):83-87. Chinese.
d B RFRGAMER 55, 5 B AR S e e FARIRYY

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

REHEIR] 45 9 HOAE A FLBEOMIT [T ]. 7 MRER S, 2006,27(5) : 517~
518.

Meng XG,Zhu SF,Piao ZZ,et al. Comparative analysis of disko-
scope by middle-back way and conventional surgery in treatment
of lumbar disc hemniation[J]. Ji Lin Yi Xue,2006,27(5):517-
518. Chinese.

T, PMCAR B 53, 45 MED ] 8% 52 -5 1 i T AR I8 7 I A
I 898 AR LA L) ). IR RIS, 2006,9(1) : 75-76.
Wang J,Sun CG,Hu Y, et al. Comparison of MED to open surgery
in the treatment of lumbar disc herniation[J]. Lin Chuang Gu Ke
Za 7hi,2006,9(1) :75-76. Chinese.

TS, d i, 2R 5 MED 5P HCY] 1 R ARG 7 A ]
FEIEH Y LR ]. MR PR e 4, 2007, 13(2) : 131-132.
Wang TR ,Meng ZB, Li J. Comparison of MED by back-way to open
incision surgery in the treatment of lumbar disc herniation[J].
Hai Nan Yi Xue Yuan Xue Bao,2007,13(2) : 131-132. Chinese.
AR AR, PIEAS % MED 5 PR i BR AR 16 7 I
HMERIEE SR AR YT AL [ C ). PP EE A REANRHER 8 RS
££,2007,171-172.

Zhang NC,Zhou Y, Chu TW et al. Therapeutic effect of MED ver-
sus open myelin nucleus resection in the treatment of lumbar disc
herniation[ C]. Collection of original articles in the 8th academic
conference of Chinese spine and spinal surgery,2007:171-172.
Chinese.

AR ARLL T RYRSE. MED SHERR T % VA Y7 IEAE A 98 i
HE I PR FLR () ]. o 43, 2008, 21(5) : 349-351.

Li SH,Li HZ,Zhao JR. Clinical comparison of MED and open
surgery in the treatment of lumbar disc herniation[ J ]. Zhongguo Gu
Shang/China J Orthop Trauma,2008,21(5):349-351. Chinese
with abstract in English.

VPR ke AR 2. N BUBIAE ) B VTR AR AL S T
ARIBIT AR N NEME ] 45 58 1 AE [0 0 R A2 7, 2008, 11
(5):450-452.

Xu WH, Yao SH,Zheng D, et al. Microendoscopic discectomy and
conventional surgery in the treatment of senior lumbar disc hernia-
tion[J]. Lin Chuang Gu Ke Za Zhi,2008,11(5):450-452. Chi-
nese.

M AR, VROT B HERI RS LT AR T A ] £
SRS TR LT [T ). R TR 24457, 2008, 17(4) :251-
252.

Zeng XB,Fu FJ,Xu WT. Contrastive analysis of effect of disko-
scope and conventional surgery in the treatment of lumbar disc her-
niation[ J]. Ju Jie Shou Shu Xue Za Zhi,2008,17(4):251-252.
Chinese.

BN 230, 2 SO, A HEIRI BT S T TR 7 IEHE
7] 25 5% HRE B FEBE IR (], W IR 2 B = 41, 2008, 28 (1) ;
19-21.

Zhong XB,Li WR,Li YQ,et al. Comparative study of diskoscope
and open surgery in the treatment of lumbar disc herniation[]J].
Gan Nan Yi Xue Yuan Xue Bao,2008,28(1):19-21. Chinese.
HREZE XM, 5% FH 5. MED 5 1% et & AR A7 I
HETE] 3558 HAE P I BE DT 8 LR D] YT BE 2, 2009,35(1) :
111-112.

Hua GJ,Liu YP,Luo YC. Comparison of metaphase follow-up of
MED to conventional open surgery in the treatment of lumbar disc

herniation[J ]. Jiang Su Yi Yao,2009,35(1):111-112. Chinese.



HHE A 2016 45 8 55 29 4555 8 ] China J Orthop Trauma, Aug.2016, Vol.29,No.8

-751 -

[33]

[34]

[35]

[36]

[37]

[38]

FRAS , BT A e B A ) 5455 FF ROHEA T 3 16 o A
1] 5% 1 1 BB I (7). 3k B 5 BE 27417, 2009,25(3) «
43-45.

Zhang S, Liao P, Fu TX. Comparative study of diskoscope by back-
way and open windowing surgery in the treatment of lumbar disc
herniation[J]. Bao Tou Yi Xue Yuan Xue Bao,2009,25(3):43—-
45. Chinese.

A, AR, TR A SAROHE ] 4558 DI BR AR R AR 5 B T
T ARIE YT HEME ) 45 28 1 RE 1Y FL ARSI SR [J]. P RN R AR,
2010,16(3):248-251.

Wei JX,Li RZ,Yi D, et al. Comparative study of microendoscopic
diskoscope and lamina of vertebra gap windowing surgery in the
treatment of lumbar disc herniation[J]. Zhongguo Nei Jing Za Zhi,
2010, 16(3):248-251. Chinese.

S, XUGE R, S5 5 BEHEIR B85 TP T AR 7 HEAR )
RER AN AT R T [T ). R =18, 2010, 7(9) - 59-60.
Wu HL, Liu XL,Dou B. Clinical effective analysis of diskoscope
by back-way and open windowing surgery in the treatment of lum-
bar disc heriation[ J ]. Zhongguo Yi Xue Chuang Xin,2010,7(9):
59-60. Chinese.

Findlay GF,Hall BI,Musa BS,et al. A 10-year follow-up of the
outcome of lumbar microdiscectomy[J]. Spine (Phila Pa 1976),
1998,23(10):1168-1171.

Kotilainen E. Long-term outcome of patients suffering from clinical
instability after microsurgical treatment of lumbar disc herniation
[J]. Acta Neurochir(Wien),1998,140(2) : 120-125.

Ramberg N, Sahlstrand T. Early course and long-term follow-up

after automated percutaneous lumbar discectomy[J]. J Spinal Dis-

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

ord,2001,14(6).511-517.
Asch HL, Lewis PJ, Moreland DB, et al. Prospective multiple out-
comes study of outpatient lumbar microdiscectomy:should 75 to
80% success rates be the norm[ J]. J Neurosurg,2002,96 (1 Sup-
pl):34-44.
Davis GW,Onik G. Clinical experience with automated percuta-
neous lumbar discectomy[ J ]. Clin Orthop Relat Res, 1989, (238) .
98-103.
Goldstein TB,Mink JH, Dawson EG. Early experience with auto-
mated percutaneous lumbar discectomy in the treatment of lumbar
disc herniation[J]. Clin Orthop Relat Res, 1989, (238).77-82.
Nakagawa H,Kamimura M, Uchiyama S,et al. Microendoscopic
discectomy (MED) for lumbar disc prolapse[J]. J Clin Neurosci,
2003,10(2):231-235.
Schick U,Déhnert J,Richter A,et al. Microendoscopic lumbar
discectomy versus open surgery :an intraoperative EMG study [ J].
Eur Spine J,2002,11(1):20-26.
Schizas C, Tsiridis E , Saksena J. Microendoscopic discectomy com-
pared with standard microsurgical discectomy for treatment of un-
contained or large contained disc herniations[]J]. Neurosurgery,
2005,57(4 Suppl) :357-360.
Nowitzke AM. Assessment of the learning curve for lumbar mi-
croendoscopic discectomy [J]. Neurosurgery,2005,56 (4) 755 -
762.
Palmer S. Use of a tubular retractor system in microscopic lumbar
discectomy: 1 year prospective results in 135 patients[J]. Neuro-
surg Focus,2002,13(2) . ES.

(RS H3Y1:2015-11-18 AR SCHdE . T4%)

UL = AZAE R (S AR R A RA )
U2, AR SR (R BRI A PR A FD)
U3 G LB R (SO B R R 2 R A D)
LA RN (PURCAT TR I R A )

(H2)
Ot 2)

CEEGUIN

(FHI)





