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Abstract

Objective: Do a meta-analysis to evaluate the clinical outcomes of percutaneous transforaminal
endoscopic discectomy and traditional open surgery on elderly patients with lumbar disc hernia-
tion (LDH). Methods: Databases including Pubmed, Cochrane Library, Web of science, Embase, Cli-
nilaltrails.gov, CBM, CNK]I, VIP, Wanfang data from inception to March 31st, 2021 to collect the pub-
lished articles and studies about PTED versus traditional open surgery for treatment of LDH. The
data included incision size, operation time, blood loss, bed time, VAS and etc. Revman 5.3 was
used for data analysis. Results: The study including six randomized controls studies and eight
case-control studies. PTED is performed in 647 cases and traditional open surgery is performed in
648 cases. The results showed that there were significant difference in incision size, operation
time, blood loss, bed time, last postoperative VAS score, last postoperative ODI score, last modified
MACNAB scare and complications rate. The comparison of the two in the above aspects was statis-
tically significant (P < 0.05). Conclusion: PTED has the advantages of less blood loss, small wound,
short hospital stay, good clinical efficacy and fewer complications.
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2% Pubmed. Cochrane Library. Web of Science. Embase. Clinicaltrials.gov. CBM. CNKI. VIP.
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(http://www.crd.york.ac.uk/PROSPERO, EM*5: CRD42021257106). H&CKZR 1Al : A )45 5 Hi i 3
i : Intervertebral disc hernia 5 Intervertebral disc displacement, H Hi1i: lumbar discherniation, intervertebral
disc displacement, lumbar disc protrusion, intervertebral disc protrusion %% . £ )iz #E[a] F%5% LA Percutaneous
foraminal laminectomy, Percutaneous foraminal discectomy, Percutaneous foraminal interbody fusion,
percutaneous transforaminal endoscopic discectomy, TESSYs: Yeung %5 N6 Zid . &4 ETF AR LL open
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Table 1. General data analysis included in the meta-analysis study (percutaneous foraminal endoscopy/traditional open sur-
gery)
2 1. AN Meta DA — R BB S (EEERFLEAR ST BIEFA)

WAHER(F ) PRI (YD)

SCHR SCEEG — ‘ - — - — BEVIIE(H)
G MERALEE  FBETAR  SMMERLET FEMETAR
BEERFT 2012 RGO 80 (25/55) 64.7+2.8 244~ F
Xl 2013 LT R 60 (30/30) 60 (25/35) 66 +3 64+4 244 A
W7 1 2014 BEHLAT HE 50 (27/23) 50 (30/20) 69.9+4.7 68.6 + 3.2 3/
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Continued
2% 2016 975 197 % PR 50 (27/23) 50 (29/21) 62.4+32 63.4+3.2 124 H
B ZE 2017 I 151 %6} B 37 (20/17) 40 (24/16) 62.28 +10.67  64.32+10.36 6 1™~ H
EFAr 2017 RARS LS 118 (61/57) 65.25 + 11.28 241 H
FiTifg: 2018 I 0T B 44 (26/18) 44 (23/21) 66.8+6.5 67.2+6.9 1A
4T 2018 Bl BT R 43 (23/20) 43 (25/18) 69.88 + 7.07 67.55 + 9.37 6 ™ H
e SC i 2018 Bt WL HE 138 (71/61) 65.3+6.5 6 ™H
TFiEms 2018 I 451 %of 1R 35 (20/15) 35 (19/16) 67.12 67.03 6 ™H
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Figure 1. Process and results of document screening
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3.3. Meta TR
3.3.1. FAREHE
1 12 FESCHERIRIE T PRI A, S0 L2 [AIAEAE SRR ME(P < 0.00001, 12 = 97%), Meta 23 Hr 45 2R :

28 J M R] LB 2 U AR G it TR TR 5, P EA St % 2% 5%. (SMD = —1.45, 95% CI =
~2.31~-0.59, P = 0.0010). . 2.

5 e M) L4 TR A Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
82013 G0 12 B0 71 18 B0 BE% -0.71[-1.08,-0.39] -
BFEEINMT 962 264 37 THEE1 236 40 TE% -6.34 [7.46,-5.23] —
SFINE 1013 2041 50 1123 343 A0 BE% -0.38 [-0.78, 0.01] ]
EEERT 2012 5964 1249 40 TFOYE 1827 40 BE% -0.70 [-1.16,-0.258] -
mEE2014 5345 43 50 7834 367 A0 7.9% -B42 [T, -543]
Fira[2017 9966 1247 A9 TFOY9 1826 A9 BE% -0.71[-1.08,-0.33] -
Fiapez01s 7387 1026 35 8121 418 3\ B3% 286 [2.18, 3.54] -
Frarag2018 674 125 BB 7.2 141 GE  8.6% -0.27 [-0.62, 0.07] ™
fref2018 5866 2379 43 5554 1088 43 BE% 016 [-0.26, 0.59] T
fE=L 2019 5926 831 49 5739 B24 49 BE% 022017 067 T
EHtEE2020 7839 B03 B2 11054 248 B2  BE% S T3F214,-1.31] -
SHRE2019 A8 1084 22 13585 1454 18 T4% -4 66 [-5.91,-3.437] -
Total (95% CI) 573 572 100.0% -1.45[-2.31, -0.59] -

Heterogeneity, Tau®= 2.20; Chi*= 43818, df= 11 (P = 0.00001); F= 97% ’4 5 i ] i
Test for overall effect: £=3.30 (P = 0.0010)
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Figure 2. Comparing the average operation time of percutaneous foraminal endoscopy and traditional open surgery in the
forest chart
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A 13 5 SCHRIRIE 7 AR AP iR, A0 7T 2 IR A7 AR SR B (P < 0.00001, 12 = 97%) Meta 4347 45 5 iR :
25 e MEIRIFLAR2H S5 AL G T It E TR ALAR LL, METRIFLAR 2 & /b, AH L ECE Geit % 25 5% . (SMD = —6.60,
95% CI = —7.98~-5.22, P < 0.00001). .4 3.

g 4 ETR FR A FAR Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
JFE2013 11.6 2.2 60 g85.9 163 60 B1% -6.35 [-7.24, -5.46] -
BFE2017 11.25 236 37 B536 1536 40 7.4% -6.55 [-7.71,-5.40] -
SF 06 20.6 36 50 1203 501 a0 BI% -2.79[-3.34,-2.23] -
EEf 2012 11.87 2149 40 8594 1628 40 7A% -6.34 [-7.44,-5.24] -
HEE014 1234 734 50 8945 4156 A0 73% -12.52[14.34,-1071] -
FiFmaoT 11.58 216 59 B962 1635 89 B1% -6.31 [-7.20,-5.41] -
Fimpezna 2411 13.09 35 16537 4776 3\ B1% -3.499 [-4.82,-3.16] -
BT 2018 281 52 66 88.5 9.8 BE  B.0% -8.16 [-9.22,-7.11] -
prg201v 2349 488 44 127.38 521 44 BI% -2.77 [-3.36,-2.18] -
PrReF 2018 26.66 523 43 7879 1982 43 BI% -3.60 [-4.29,-2.80] -
PR 2019 26.84 462 43 7937 5 49 7a%  -11.02 [12.69,-9.40] -
St EE2020 4842  A81 62 107.3 2845 62 B.3% -2.85[-3.35,-2.39] =
SEhihema 28.66 635 22 16087 1554 18 43% -19.94[2458 1529 ——
Total (95% CI) 617 616 100.0% -6.60 [-7.98, -5.22] L
Heterogeneity: Tau®= 5.94, Chi®= 397.595, df=12 (F =< 0.00001); F= 97% t

20 10 0
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Figure 3. Comparison of bleeding volume between percutaneous foraminal endoscopy and traditional open surgery in the
forest chart
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A 8 SCHRARIE T AR IV K, ST Z AIAFAE B (P < 0.00001, 17 = 97%) Meta 43 #7145 5t &
N BMERALEEH SEGIFBUET RAAALL, HERFLEHY) DK E 5E ST FARAAE, WAL
BASIER . (SMD =-11.06, 95% CI = -13.97~-8.14, P < 0.00001). .4 4.

e g AT EIRC) FERRE A Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
ME82013 D69 023 B0 492 035 60 125% -1419[16.05-12.33] -
BEEMT D64 023 37 426 065 40 128% -7.24 [-8.48,-5.99] -
EE 2012 069 023 40 492 035 40 121% -1415[16.44,-11.86] -
FiFazmy 068 0.21 59 491 034 58 124% -1487 16.84,-12.91] -
Fizmpezna 083 012 35 337 045 35 127% -7.B3[9.01,-6.29] -
PreEzm e 1.06 0.08 43 362 066 43 129% -5.40 [-6.32,-4.47)] -
PRl 20149 068 012 49 342 015 49 118% -2074[2374 1778 —
BrttEE2020 052 018 B2 349 074 B2 130% -5.70 [-6.50,-4.90] -
Total {95% CI) 385 388 100.0% -11.06 [-13.97, -8.14] -

Heterogeneity: Tau®= 16.88, Chi®= 248.58 df=7 (P = 0.00001), F=97%

Testfor overall effect Z= 7.43 (P < 0.00001) -0 1o 0 10 20
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Figure 4. Comparison of the length of percutaneous foraminal endoscopy and traditional open surgical incision in the forest
plot
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3.3.4. {EBERH

199 R SCERARIE TR R, #HE T 2 [AFFLE 527 PE(P < 0.00001, 12 = 92%) Meta 7 #45 i ow: 4
B A T LA 2 S AL e T T TR AR L, MENRIFLBE 4L B R AU S ARG e TR A LL, WA S
H#ER . (SMD =-2.37, 95% CI = —2.99, —1.76, P < 0.00001). W[4 5.

£ e MR8 Frhte A Std, Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
BEEIN7 326 103 37 826 238 40 108%  -268[F331,-208] —
EF16 142 B3 80 222 108 a0 11.45% -0.80 [-1.31,-0.44) -
wmEEIN 4 434 234 80 1434 432 A0 1M1.0% -2.86[3.42,-2.29] —_
TiE[2017 328 116 &3 828 201 50 111%  -3.03F157,-250] —
BTiE 2018 58 13 B6 105 15 A& 111%  -333 386 -280) —
Fg2017 7.3 21 44 1041 225 44 113% -1.41 [-1.88,-0.94] -
BELTEI01 576 169 43 007 217 43 11.2%  -1BE[F215,-1.17] —
BEZ1L 2019 548 103 43 0729 111 40 107%  -353[447,-280 2 ——
Bt E2020 736 129 B2 1072 187 62 11.4% -210[-2.54,-1.66) -
Total (95% CI) 460 463 100.0%  -2.37[-2.99,-1.76] <o

Heterogeneity. Tau?= 0.82; Chi*= 10479, df= 8 (P = 0.00001; F= 92%

Testfor overall effect 2= 7.54 (P = 0.00001} 4

-2 1] 2 1
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Figure 5. Comparing hospitalization days of percutaneous foraminal endoscopy and traditional open surgery in the forest
plot
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19 8 ks CHRIRIE T ARAT VAS VE4y, 0T 2 [RAFE S FPE(P < 0.00001, 12 = 98%) Meta 43 #7455 Jt i
N BEMEEFLE A SE ST FAREM L, MM LB S E S FREAMLL, KRG VAS P 1E
WL 2 0G4t ¢ 257 . (SMD =-3.73, 95% CI = -5.19~—2.28, P < 0.00001). W.& 6.
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£ 7 ) 1.4 kA Stdl. Mean Difference Std. Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
SFB2013 072 0.68 60 327 1.05 60 11.8% -2.86 [-3.38,-2.35] -
thEER#2019 061 003 30 1.85 025 30 10k6% -6.87 [-8.24, -5.40] -
EX N 1.7 13 a0 2 08 B0 11E% -0.28 [-0.67,0.12] *
BEEf2012 072 068 40 327 1058 40 11.4% -2.86[-3.49,-2.22] -
HEEIN14 15 0.3 a0 3 03 50 11.3% -4 86 [-5.77, -4.16] -
Frir2018 16 0.3 66 1.7 04 B8 11.6% -0.28 [-0.62, 0.08] b
fg2017 401 0.66 14 418 072 14 11.48% -0.24 [-0.66, 0.18] ™
=y 2019 046 0.08 9 2311 012 49 97% -1313[F158.048 1122 —
SEhth2019 1.06 014 22 184 025 18 108% -3.93[-6.03,-2.873)] -
Total (95% CI) 41 407 100.0% -3.73[-5.19, -2.28] ’
Heterogeneity. Tau?= 4 75; Chi*= 453.90, df= 8 (P = 0.00001); F= 98% -1’0 5 7 5 1=D

Testfor overall effiect £=5.02 (F = 0.00001) o I;i"'u I A

Figure 6. Comparison of the Last VAS score after operation between percutaneous foraminal endoscopy and traditional
open surgery in the forest plot
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3.3.6. RIFFKX ODI #4

47 10 5 SCHRARIE T ARJS ODI P4, #5978 2 A7/ 52 ME(P < 0.00001, 17 = 94%) Meta 43 B4 i &2
IR G RMER LR A S GOIT I T R4, M LR A SEGOITRETRAME, R VAS PI1E
W [0 G225 . (SMD =-1.09, 95% CI = -1.65~-0.54, P = 0.0001). ./ 7.

25 1l 1)L TR g oA Std. Mean Difference Std. Mean Difference
Study or Subgrou Mean SO Total Mean SD Total Weight [V, Random, 95% CI I, Random, 95% C1
JFB2013 4 1 fi0 449 1 G0 10.2% -0.89 [1.27,-0.87] -
BHEF2017 536 262 37 1367 236 40 93% -331F4.00,-261 —
SEIME 1.2 71 50 132 BT a0 10.2% -0.29 [-0.68, 0.11] T
EEf 2012 3485 1.02 40 483 1.04 40 10.0% -0.94 [-1.41,-0.48] —
hEEIN4 534 345 a0 1567 311 a0 949% S22 1T —
Fifr[2017 396 1.03 59 4082 1.06 59 10.2% -0.91 [-1.28,-0.83] -
Tiomezoia 2556 B.24 35 2481 513 35 10.0% 016 [-0.30,0.63] 1T
freaE2018 212 48 GG 225 42 66 10.3% -0.28 [-0.63, 0.06] ™
FlE2017 3948 244 44 4039 301 44 101% -0.33[0.75, 0010] 7
bE=2019 2544 408 49 3736 56 43 949% -2 A 27171 -
Total (95% CI) 490 493 100.0% -1.09 [-1.65, -0.54] .

Heterogeneity: Tau®=0.75; Chi*=146.23 df= 9 (P < 0.00001}; F= 94% i i
Test for averall effect Z= 386 (F = 0.0001)

2 0 2 4
THERIFLEE FRET A

Figure 7. Comparison of final ODI scores after operation between percutaneous foraminal endoscopy and traditional open
surgery in the forest plot
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3.3.7. ImPRFrIL RELER

A 5 B SCHRIROE T IR T U R E AL, ST 2 MASIEAE SRR (P = 0.76, 12 = 0%) Meta 4347 45 5 5
e B MERSLRA SAEGIT T ARAAM L, MER AR A ST T RAMEIL, KRG VAS WHo7E
WL 2 [0 gt ¢ 2 5+ . (SMD = 2.48, 95% CI = 1.49~4.15, P = 0.0005). .4 8.

3.3.8. HEIE

A5 R SCHRROE T ARG IFARIE, ST L IMAAEAE R FPE(P = 0.91, 12 = 0%) Meta 73 Hr 45 R oR: £
BN FLER A S R ST U TR, HE LB S ST U FARAML, ARG RAEAEPILALZ (]
Y% 5% . (SMD =0.16, 95% Cl = 0.08~0.34, P < 0.00001). JLK 9.
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EHEETLEE AR Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
SF116 44 a0 3| 80 233%  2.32[0.79,6.76) T
plg2017 40 44 33 44 194% 333097, 11.45) I
fr=E2018 39 43 H 43 148%  377[1.11,12.86] -
el 2019 4 49 41 49 129% 299[0.74,12.04] T
BEtEE2020 54 B2 a1 B2 337%  1.46(0.54,3.91] B e
Total (95% Cl) 248 248 100.0% 2.48[1.49,4.15] . 2
Total events 243 194
Heterogeneity: Chi*=1.87, df = 4 (P = 0.76); F= 0% ) = = =
Testfor overall effect 7= 3.48 (P = 0.0005) W IJ1|' k[ -|Li‘i'£1 T _,;.10 %0

Figure 8. Comparison of clinical efficacy between percutaneous foraminal endoscopy and traditional open surgery in the
forest plot
8. ZEHEFLESHREF M FARIGRTT M R BRFHKE

FlAEELE FRRRRERA Odds Ratio Odds Ratio
Study or Subgroup  Fvents  Total Fvents Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
SF016 3 a0 12 a0 251%  0.20[0.08,0.77) -
Tiomez018 1 35 3 3 173%  0101[0.071,0.84] -
FasE2017 3 44 1 44 2328%  0.22[0.08,0.89] -
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Figure 9. Comparison of surgical complications between percutaneous foraminal endoscopy and traditional open surgery in
the forest plot
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