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Abstract

Objective: To evaluate the clinical effects of the treatment of lumbar disc herniation with percuta-
neous transforaminal endoscopic discectomy (PTED) and fenestration discectomy (FD) with Me-
ta-analysis. Methods: To collect controlled trials about the treatment of lumbar disc herniation
with percutaneous transforaminal endoscopic discectomy (PTED) and fenestration discectomy
(FD) by computer to search the related literatures from PubMed, Embase, Medline, Cochrane Li-
brary, CNKI database, Wan-fang database and Wei-pu database, since the databases were built up
to 2016. All the data involving surgical outcomes, operative time, length of incision, peri-operative
bleeding and bedridden time etc. are analyzed by the Meta-analysis with RevMan5.3. Results: This
study involves 16 clinical controlled trials for total 1362 cases of one-level lumbar disc herniation.
The Meta-analysis results show that compared with FD, the differences of operative time, length of
incision, peri-operative bleeding and bedridden time are statistically significant in many aspects
(P < 0.05); PTED operation time is longer than FD group [MD = 16.16, 95% CI (5.23~27.08), (P =
0.004)]; PTED length of incision is shorter than FD group [MD = -3.46, 95% CI (-3.74~-3.19), (P <
0.00001)]; PTED peri-operative bleeding is less than FD group [MD = -61.92, 95% CI
(-71.03~-52.81), (P < 0.00001)]; PTED bedridden time is shorter than FD group [MD = -63.39,
95% CI (-81.25~-45.53), (P < 0.00001)]. The differences between the excellence and good rate of
surgical outcomes of PTED and FD have no statistical significance [OR = 94%, 95% CI (0.52~1.69),
(P = 0.83)]. Conclusion: Surgical outcomes of PTED and FD have no significant differences, and
both are effective treatment for lumbar disc herniation. Compared with FD, although PTED opera-
tive time is longer than FD, PTED has advantages over FD in many aspects like length of incision,
peri-operative bleeding and bedridden time.
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HE

B i : FiMetaZ3 ik R GV 28 57 A 18] FLBE B () S VI BR AR (percutaneous transforaminal endoscopic
discectomy, PTED) SR & #E1Z TR AR (fenestration discectomy, FD)3f T EHME R #5% HE G R
MR, HiE: HEH K ZPubMed. Embase. Medline. Cochrane Library. S ERHTFI&XEIEE. 7
FEEE. SEEIEESEEERER20164F, WEAXEFERFLEEMREAETIBRA (PTED) S5HR
T & BB R A (FD)IE 7T 515 BUIEAE ) S R AT R . KR T AFHIARBTRARER). FR
BE. IOKE. RpHinE. RJEEMNRE F %X KA R evMan5. 3% T Metar Hr. 45R:

A RIEAANL6BIER BIFF T, Fit136261 21 REHARRBESEPRMAT I . MetaM TR
BoR: PTEDASFDAME, FARNE. YIOKE. RPHmE. REERNEFHERE ST FE X
(P < 0.05), FAHKE_EPTEDHK FFDA[MD = 16.16, 95% CI (5.23~27.08), (P = 0.004)], ¥1OKE
PTED B FDAE[MD = -3.46, 95% CI (-3.74~-3.19), (P < 0.00001)], AR i i EPTEDABFDA />
[MD = -61.92, 95% CI (-71.03~-52.81), (P < 0.00001)], ARJ5EMNEKAH AIPTEDAHBKFDALE[MD =
-63.39, 95% CI (-81.25~-45.53), (P < 0.00001)], ARETFH(ERE)HTHERTLT%EX[OR =
94%, 95% CI (0.52~1.69), (P = 0.83)]. %&it: PTEDEFDERBITH A LA ¥ER, WATUEXK
YR IT IEME R £ R HE ; PTEDFARES B FDF AR (A4, {EPTEDAAXT FFDILE, PTEDAA FAY O/h.
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TRSFIRIT T ARIAIT N LDH W E 2697777, Hh AT BMRIRE . T RBURZY) . BT, Z425].
PR IH . DHREBIARSE NIRRT BT 10%~18% M B8 FATFARIGIT[1], FARIBIT EEAHEE
GBI THFAR SN TF AR o J5 25 EMEAE AR I 3 $8 4% 45 B AR (fenestration discectomy, FD)JE LAfEV6YT LDH HIts
HEFARTTA(2], (AR T A LA AL R R 5, IF HBORFR B IR T EME ) & PR 45
), AEREHEAR 5 RS E A BT R R3] BEEFAH R, BHEMEIEAR WA W AT 2 R IR R M
F, Ho A 8] FL 8% 352 AR (percutaneous transforaminal endoscopic discectomy, PTED){E V5 ¥7 JEAE 8] % 28 R /5
U T BRI B IR TT RUER (4]

N T a8 RGN IR IR IR R G RCR, AW T I8 0 28 Bz Ak 18] AL 58 HEAE [A] 3 V) B R (PTED)
ESHERCT B BERZ 4 B AR (FD)YR T 5717 BB 1A] 8% 2% HE B IG RST UOR G R 28) FARERAER [A] . AR
OB AR ARJEENRE A1 SRR PR EET Meta 2387, DAAS H P RPOR SUAE VA T 517 BN ] 35 58 HY
SiE 7 T H) 5 [

2. AREFZE
2.1. kR FRE

LA “lumbar disc herniation, lumbar disc prolapse, fenestration discectomy, traditional lumbar discectomy,
open discectomy, percutaneous endoscopic transforaminal lumbar discectomy, percutaneous discectomy, en-
doscopic discectomy, PTED” S5 930 2 in],  “JEMEMREL R HOAE, MEMESLEE, S NE, HERITEAR,
FRFAR” & Rrh e R 151K R PubMed. Embase. Medline. Cochrane Library. H[E HiF] 4 50 #
I 1 3 5 B T e A e S R 2 B B 2016 4, UREEAT S48 B A ) FL 8% A 9] 45 U B R (PTED)
S HEROT & BEAZ AR BR AR (FD)G YT 5715 B AR (] 45 5% HHAE A BRI 7L

22. /&

2.2.1. AR
LR R D& T BT B [R]85 HHE S8 %K A PTED #1 FD PIFF AR5 VEIRIT AT W IR 7L,
RVE R ICBR 1) o

2.2.2. MERMN SHERRFRAE

GINFRIE: BT B IEAE ) SR R B B IATEME TR B 555 TR AR R I I R 9 5
ISPRHER; BE L R R R RSFIGTT A OB A . HERRARME:  FE 17 B [A) 4 58 HORE =
G TR MRS . BEMEA RS B O REAEAR N PR B — IR R A IE R SR IT & &
FFERAE G5A% . TR Bl &5 A A 395
2.2.3. FEnE

2% [ A 8] FL 5% A 18] 2% V) 5 R (PTED) -5 MEMR I 5 6 4% 1 B AR (FD)
2.2.4. MEIEHF

RJGIT R B R PN PR #E(MacNab A5ifE). FAREMER A, FARVIOKE. RbHME. RFEMNK
A [e]
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2.2.5. MHEATHIE

Bl IR SR B, 0t T RE S A N AR AE AR AT SCHER, XS B A T CAR E 2 R AN G I
Tt — 2 B sk i SR
2.2.6. BREVEN

14 Cochrane PIME P48 7 PO 58 SCHIR URS PEA 77 iEAR BEBEAL 77 v BEALALRERE. B AR BAA R
Ui O 5 9 T G N B AIE 9 T S SRV 0 3E AT B E VAR5
23. Gt E AT

SREELRIRE 7 805 K A RevMan 5.3 GEit- 80 #E4T Meta 2307, 45 I ARAK B EAT 204 SR o A5G0
FIT 4N B 4% TG R T 58 5 SR HEAT R R PEAR B (DL P > 0.1 1% I < 50% N [F R G B K V), 24 P > 0.1 M2 12 < 50%
B, YOI FTE s S0, AN T P e 20 5ol SR FH [ 5 R0 ASE R R I AL 2807 A 7Y i
1795 0T. o, B RN ELE EL(OR) L 3 95% T {5 X [E](CT), & BERE R FH Y4022 (MD) K 3 95% 1]
fFEIXH(CI)»
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WE 1 s YRR RAOCSCHR 581/, H S 128 4R, 9E3 453 G, bR 218 i,
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Figure 1. Search strategy and flow chart
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3.2. Meta HTER

3.2.1. IRERITTHAR G RE)

7 WFFE[7]-[12] [18]ELEL 7 A FAR T I RIT R E L R %) . Frag N3 31t 560 4], PTED
21302 1. FD 41258 il TR 7L Z [AIAAFAE ST B PE(P = 0.99; 17 = 0%), WK [ 5@ 2SR A, 208 &
OR =94%, 95% CI (0.52~1.69), MARFIL R B ZE R LG 7 X (P =0.83), WK 2 Frx:

PTED FD Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Lei2014 g 10 ] 10 3.9% 1.00[0.05,18.57]
Li 2015 26 30 23 26 14.4% 0.85[0.17, 4.19] -
JHE 2014 7 40 36 40 11.8% 1.37 [0.29, 6.56] - I
BTy 2013 28 30 28 32 8.2% 1.45[0.22,9.33] I
B4 2014 35 38 38 40 128% 0.61 [0.10, 3.89] - 1
T 2014 33 36 34 36 12.4% 0.65[0.10,4.12] e
R 2015 106 118 67 74 36.6% 0.92[0.35, 2.46]
Total (95% CI) 302 258 100.0%  0.94[0.52,1.69]
Total events 274 236 . . . .
Heterogeneity: Chi*=0.81, df=6 (P=0.99); F=0% 'D.DEI1 IJ!1 1' 1'0 1IJDD'

Testfor overall effect: 2= 0.22 (P = 0.83) Favours [experimental] Favours [control]

Figure 2. The forest chart for comparison of postoperative clinical effects between the PTED group and the FD group
[# 2. PTED 405 FD AR EIRKRT (ARG RZER) LT E

3.2.2. FARBRIERE)

12 T FE[2] [6] [7] [8] [9] [10] [13] [14] [15] [18] [19] [20] b4 1 P F- AR5 2T ARIRAENS 18] . Fran
N34t 1010 4, PTED 20 511 4\ FD 20 499 5] . tH 45 TR 78 2 (B 4776 53 i P (P < 0.00001; 12 = 99%),
IRl SR FH BE AL DAY . RN & MD = 16.16, 95% CI (5.23~27.08), P4 T ARIEEAER G SGiit22 0 (P =
0.004), 5 FD dAHLL#E:, PTED HFARIHAEK, /& 3 fix.

PTED FD Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Jeong 2006 78 36.71 16 110 29.68 25 B.6% -32.00[53.42,-10.58] -
Li2015 827 132 30 575 9.1 26 B86%  25.20[19.32, 31.08] -
Pan 2016 64.8 162 48 72 126 58  86% -7.20[12.81,-1.59] -
FHRE 2014 737 M2 40 524 8.8 40 8.7%  21.30[16.94, 25.66] -
S 2016 901 134 25 532 7.1 25 8.6%  36.90([30.96, 42.84] -
BT 2013 90.78 245 30 89.72 185 32 88% 1.06 [-0.03, 2.15]
i 2014 778 213 38 618 132 40  8.4% 15,70 [7.79, 23.61] -
INRE 2016 824 125 55 403 1.5 30 8.8%  42.10([38.75, 45.49] -
akE 2016 739 103 31 ;.2 42 ki 8.7%  22.70[18.78, 26.62] -
FEHE 2015 72 22 142 52 19 136 B8.7%  2000[15.17,24.83] -
TR 2014 88 45 36 60 34 3B T1% 28.00 [9.58, 46.42] -
BEE= 2015 7314 13.88 20 6254 1487 20 8.3% 10.60 [1.69, 19.51] ™
Total {95% CI) 511 499 100.0% 16.16 [5.23, 27.08] L 4
Heterogeneity: Tau®= 351.87, Chi*= 842.79, df=11 (P = 0.00001); F=99% —2hl] 1 iJIJ 0 1Iﬁl] 2E'IEI

Testfor overall effect. Z= 2.90 (P = 0.004) Favours [experimental] Favours [control]

Figure 3. The forest chart for comparison the operation times of the PTED group and the FD group
[ 3. PTED 485 FD £HF AR E EL R FRAKE

3.2.3. YIOKE

11 T E[2] (6] [7][8] [10] [11][12] [13] [16] [17] [18]ELE T HiFhFARTT RV DK . FrgINEH
JLit 819 %, PTED 4 445 {5, FD 41374 . W % T 58 Z A AEAE ST HE(P < 0.00001; I = 96%),
R I BENLON AR . RSB MD = —3.46, 95% CI (—3.74~-3.19), WA TR O KEG G258 (P <
0.00001), 5 FD #AHLL, PTED AT AR, 458K 4.
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PTED FD Mean Difference Mean Difference
Study or Subgroup _ Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 85% CI
Lei 2014 051 002 10 49 129 10 55% -439[519,-3.59] -
Li2015 08 05 30 42 04 26  96% -3.40[3.64,-3.16] -
e 2014 07 02 40 32 04 40 101% -2.50[-2.64,-2.36] .
S 2016 07 05 25 43 05 25 94% -3.50[3.88-3.32] -
BTy 2013 108 009 30 411 011 32 103% -3.03[-3.08,-2.99] .
I 2016 07 05 &5 45 04 30 99% -3.80[3.99 -3.61] *
2B 2016 08 01 3 34 05 I 99% -260[2.78,-2.42] .
2kiis 2016 09 02 32 42 04 32 101% -330[3.45-3.15] .
ek 2014 05 002 38 482 145 38 8.0% -4.42[4.88 -3.95 -
BUSRTE 2014 08 03 3 43 05 36  99% -3.50[3.69-3.31] .
R 2015 05 03 118 5 25 74 72% -4.50[-5.07,-3.93] -
Total (95% CI) 445 374 100.0% -3.46 [-3.74,-3.19] 4
Heterogeneity: Tau®= 0.18; Chi*= 264.51, df= 10 (P < 0.00001); F= 96% f t f f

Test for overall effect: Z= 24.67 (P = 0.00001)
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Figure 4. The forest chart for comparison of incision lengths between the PTED group and the FD group
[ 4. PTED 445 FD AFAYIOKE LR AIFRINE

3.24. RS

Kl 5 Brzs: 15 TR FE[2] [6]-[19]bLBE T WA AR 7 NRAR i i & o frgg A\ 38 451t 1321 49, PTED
0693 . FD 2 628 . HHT &I 7T 2 A 474E 55 HE(P < 0.00001; IP= 99%), [RIIHSR B AR Y
BN MD = —61.92, 95% CI (=71.03~52.81), PIAFARAF H M FEH G it (P < 0.00001), 5 FD
AL, PTED AR HMmED.

PTED FD Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weigqht IV, Random, 95% CI IV, Random, 95% CI
Lei 2014 835 289 10 99 2233 10 6.0%  -90.65[104.61,-76.69] -
Li2015 102 31 30 485 73 26 69% -39.30 [-42.32,-36.28] -
Pan 2016 13.8 36 48 872 323 58 66% -73.40 [-81.77,-65.03] -
FRE 2014 72 021 40 475 113 40 B.9% -40.30 [-43.86,-36.74] -
S48 2016 101 33 25 453 7.8 25 6.9% -35.20[-38.52,-31.88] -
BT 2013 19.35 2.39 30 51.69 235 32 T.0% -32.34 [[33.52,-31.16] "
i 2014 142 46 38 872 M3 40 6.1% -73.00[-85.88,-60.12] -
IARE 2016 122 461 55 522 37 30 7.0% -40.00[-41.89,-38.11] -
ok 2016 7134 31 342 7.8 N 6.9% -27.10[-30.05,-24.19] =
2kl 2016 8 5 32 88 14 32 6.8% -80.00[-85.15,-74.85] -
FELdE 2015 80 46 142 126 48 136 6.3% -46.00 [-57.06, -34.94] -
Folvk 2014 65 35 38 855 204 38 67% -79.00 [-85.58,-72.47] -
RS 2014 9 4 36 90 15 36 68% -81.00 [-85.07,-75.93] -
HUEREE 2015 50 135 118 200 488 74 6.3% -150.00[-161.38,-138.62]
pEZ 2015 68.5 9.45 20 1233 1494 20 B.6% -54.80[-62.55,-47.05] -
Total (95% Cl) 693 628 100.0%  -61.92[-71.03,-52.81] *
Heterogeneity: Tau®= 308.50; Chi*= 1366.89, df= 14 (P < 0.00001); F= 8% Foo ho 7 s 200

Test for overall effect: Z=13.32 (P < 0.00001) Favours [experimental] Favours [control]

Figure 5. The forest chart for comparison of blood loss between the PTED group and the FD group
[ 5. PTED 45 FD AR i M 8 LL BRI AR IR E]

3.2.5. RIGENKATIE]

5 WEFE[2] [6] [7] [8] [16]HLEL 1 PN T-ARJ7 A G EMNART[A]. Frgh N34t 318 4, PTED 4 158
. FD 41 160 B, BT % Wi 78 2 [AAFAE TP < 0.00001; 1P = 100%), R FHBEHLR S AL . 2R
& MD =-63.39,95% CI (-81.25~-45.53). U1 %] 6 iz : BRAL T ARA S5 EFRI (8] Fi v 55 L(P < 0.00001),
5 FD 4AHEL, PTED 41K 5 EMNAI )%

3.2.6. =R

M7 T AT TE M A E D R AR (e B AS B, 104 TR A IO AR i
UL i BRI 18] 2% AT TE R S AN 58 XK, IR 3R WY A7 A8 R 3R A 25 R AT
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PTED FD Mean Difference Mean Difference
Study or Subgrou Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
JHE 2014 131 52 40 987 196 40 19.8% -85.60[-91.88,-79.37] b
S 2016 3 12 25 86 18 25 19.4% -B0.00[-68.48,-51.52] -
BETW 2013 1165 169 30 81.74 189 32 203% -70.09[70.98 -69.20] .
2kE 2016 139 52 3 872 39 31 20.2% -73.30[75.59,-71.01] =
gkl 2016 335 134 32 362 714 32 20.2% -28.27[-30.79,-2579] =
Total {95% CI) 158 160 100.0% -63.39 [-81.25, -45.53] L 2
Heterogeneity: Tau®= 408.89; Chi#= 1020.11, df = 4 (P < 0.00001); F= 100% - — t t
Testfor overall effect: Z=6.96 (F < 0.00001) 200 100 0 100 200

Favours [experimental] Favours [control]

Figure 6. The forest chart for comparison of post-bed time between PTED group and FD group
B 6. PTED ¢85 FD A5 EMNAES (8] LB A AR AR E
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Figure 7. Analysis of funnel graph
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f£45 LDH HFARN 7 BbrE A0 B, TIAHES VIR B BN 2580 HER S s, 4R
J5 A AR B S R BRI AR BT, X i n] R ph 24000 N S BURFH AR FRERINE, L a] RES
B AL . AR [ T RS H IR A E T BUR S AR S RBOR RS AN, T HL e SO0 D B RE A I AT R
P K M EE[21]. BB BB R KR, BRI AR WA & I, HIRTr AR 5 T AR A,
FAHTT AN G5/ . RIGIRE P RS2 5 3 8 5 B2 [22]. PTED HOARBRRBR A, 1 AR . H
WSR2, AR R B KGR LAEE Bl .

AU TSR EoR, PTED 45 FD AIGIRIT (R E I R %) FHZE T LR iH4E L. PTED FAZ
Wi C BN S, EEAREAY KEREEY G EN TAEEE @ L F ARG, B AN 2k
W NS RIRIE, 2N ER RGBT AR T BoR8s, TEW BRI 42, ok,
PTED ARt Yett, MpRaftdgis 5 T 5 R BEASMX 5, LD EFET I EE 25 H
()2 57 LA ek, 10 5 DI B (00 A 5 Tt i (23], AT AR U (A0 ok 5 S 1) 45 o 5 18 B o AR 1) R 3 ik
F5 FD FAR—BIHER . Rtz sh, AR50 K PTED 405 FD A EA F AR, Gl R
Mg EMRR AR . PTED FARMRE, FAREMZEE T/EEE®EEN TR, Fits FD FR
M, BFARVIO% /N, FREEHARFBERY KBSERY KRG BN TEEEET, A ZH B
W, AL/, RS TR B EREE A2 e PR UL R G OG5 46 B T 45 44 [RI i R
BB/ BB T, FEARAN R IEAERS E R [24], LU O4ERR TR AR 12 E R E M. PTED FARIBIT )G,
JEAE AR e R AE LT, B/, PR, X TT DR AE B B AT D R S AR LA B R IR EAT V& 3
MRS (%5 T FD FAREH

AR I PTED WAFAEA 2 2 &b PTED Pl i [E AT FD ik Zrir 5, ARE X PTED #i$
ARIERAE A E B AL RE . TRE T MG N 5T (0 ) TB) AR B AR X Bl Ageaze , 83 B 9 N 92 1)
A& NRIFF & PTED 1fi%t PTED #rH R ERIEA LR, & PTED FAR HKT FD.

ZE LFTR, PTED FRTEIRYT BT B B A JEHE (R 285 58 Y RE 75 T I PRTT AU OR S A R 2%8) il A 15 FD
FAREM AR B PTED FARN A8 FD FAB EK, {H PTED FARUHLMOIER S, FIHLE
FARUIDOKE, APHimE. RJ5EMRRERT FD.

PR RIS, BATREE HATE AL T FARE A, IO EE . AR i & AR AR S5 Bk PRI B B 2%
T FC A AFAEAR W () S o v o AP AE SRR PER R R AT BE AT . © RE XS T PTED B4R K AL FE A 2
E— P bRgma AR BT ahr: @ AN BB FE BT AT TR 5 IUEAE R R T, M HARE
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