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Comparison of therapeutic effects of percutaneous endoscopic transforaminal lumbar interbody fusion
(PE-TLIF) and posterior lumbar interbody fusion(PLIF) in the treatment of lumbar spine stenosis/YIN
Peng, HAI Yong, YANG Jincai, et al/Chinese Journal of Spine and Spinal Cord, 2021, 31(3): 213-221
[Abstract] Objectives: To compare the clinical efficacy of percutaneous endoscopic transforaminal lumbar
interbody fusion (PE-TLIF) and posterior lumbar interbody fusion (PLIF) in the treatment of lumbar spinal
stenosis. Methods: Retrospective analysis was performed on 36 patients who received lumbar decompression
and fusion surgery in our hospital from December 2017 to December 2018 due to single —segment lumbar
spinal stenosis (LSS). The patients were divided into PE-TLIF group (15 cases) and PLIF group (21 cases)
according to the surgical methods. The operation time, intraoperative bleeding volume, incision length,
postoperative drainage volume, postoperative bedridden time, and postoperative complications of patients in

both groups were recorded. Serum creatine kinase (CK) was used to assess paravertebral muscle injury at 1
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day preoperatively, 1 day postoperatively, and 7 days postoperatively. VAS(visual analogue scale for lumbar
and leg pain at 1 day preoperatively, 7 days postoperatively, 3 months postoperatively, 6 months postopera-
tively, and final follow—up) and ODI (Oswestry disability index at 1 day preoperatively, 3 months postopera-
tively, 6 months postoperatively and final follow—up) scores were used to compare the clinical efficacy of the
two groups. The Bridwell criteria was used to evaluate the intervertebral fusion via CT at 6 months after op-
eration. Results:

PE-TLIF groupand 17.4+4.9 months in PLIF group.

bleeding volume, incision length, postoperative drainage volume and postoperative bedridden time in PE-TLIF

All the patients were followed up, with average follow—up periods of 16.4+4.7 months in

In addition to the operation time, the intraoperative
group were less than those in PLIF group, and the difference was statistically significant(P<0.05). The opera-
tion time in PE-TLIF group was longer than that in the PLIF group, and the difference was statistically sig-
nificant(P<0.05). The injury degrees of paravertebral muscle evaluated by CK at 1 day and 7 days after op-
eration were significantly lower in PE-TLIF group than those in PLIF group(P<0.05). The VAS score and ODI
of patients with lumbar and leg pain after surgery were significantly higher than those before operation (P<

0.05).
than those of PLIF group(P<0.05). One patient in PE-TLIF group had transient tendon hyperreflexia immedi-

The VAS scores of PE-TLIF group at 1 week and 3 months after operation were significantly lower

ately after operation, and two patients in PLIF group had superficial incision infections. There was no signifi-
cant difference inthe complication rate between the two groups(P>0.05). At the 6-month follow—up, the inter-
vertebral fusion of all patients was evaluated. In PE-TLIF group, there were 7 cases of grade Il fusion and
8 cases of grade Il fusion. In PLIF group, there were 12 cases of grade Il fusion and 9 cases of grade I
fusion. There was no significant difference in the intervertebral fusion rate between the two groups (P>0.05).
Conclusions: PE-TLIF technique could obtain comparable effective outcomes as conventional PLIF for the
treatment of LSS. The patients with PE-TLIF have less muscle injury, less pain and quicker postoperative re-
habilitation, but te operation time in PE-TLIF group was longer.

[Key words] Lumbar spinal stenosis; Minimally invasive surgery; Transforaminal lumbar interbody fusion; Pos-
terior lumbar interbody fusion

[Author’s address] Department of Orthopedics, Beijing ChaoYang Hospital, Beijing, 100020, China
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Table 1 Comparison of the demographic

characteristics data between two groups

PE-TLIF 41
(n=15)
PE-TLIF group

PLIF41
(n=21) P
PLIF group

P value

AEIE () Age 60.26+10.27  60.38+7.49  0.969
PE5 (41]) Gender >0.999
5 Male 4 6
% Female 11 15
FARAT B (1)) Operative level 0.295
LA/5 15 20
L5/S1 0 1

2) o MEAIESE UG, FR OO HE [E] 4% 1 FE 1T A HE
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RUE X ML T, AT R OF 8 AT T Rl &
i, FRUCE A NG, B IA RS A 07 B Sl 28R
SO T BT R IE, R A KT
PN S AHE S RBRET AR d AR AL 0
& HEA YN OREE ) TEAHD IR 2 IR Z R
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TG N EN FERE AR AN il R s
B SR A, A DM ) 857 & 2R A M 1) 48 Ak
PR B e SRS AT B AHE] Rl 4%
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Fisherffi UIAE R 7% ; 4 9% 78Rk 41 0] b 358 R FH R RS
B s K 56 K #E «=0.05,

2 H#R

PE-TLIF 2 FARE[A] 2 T PLIF 21, W41 (1) 22
SHA G2 X (P<0.05) ; PE-TLIF 4 B # K
o TR A B RS 51 AR S RMNAR
IR/ T PLIF 48 3% JF H 22 S BA G2
X (P<0.05,%2),

BE Y52 T BT, PE-TLIF 41 % F 14 b
Vil A 16.424.7 A~ H PLIF 20 £ 35 - 35 bl 1 if
B4 17.4£4.9 ™A AEARTG 6 4> H B}, PE-TLIF 21
I gemta 7 1, MZ%ma 8 %l PLIF 41 [ &
12 9, M g4 9 B, 1 40 i 3 ME Il il & R 22 57
LG22 X (P>0.05), PFIHBERE 7d.3 4
H .6 A K Z Ui IR VAS PF 30 &

o

ARETA W2 T (P<0.05), A B#E ARG 3 4H .
6 ™ H K& R ODI %88 R Fi A W e T R
(P<0.05), PE-TLIF 4B # ARG 1 J & 3 4 HE
S VAS P00 8 F 8T PLIF 41/ % (P<0.05) . PE-
TLIF 4B & ARG 1d & 7d 17 CK ¥ B A% T
PLIF 4 ## (P<0.05), PE-TLIF 4 #E4 1 AR
Jii BIZ0 30— ik e B S S T, 4R TR K
16Y7 ,24h INPK A IE# ; PLIF 4145 2 {9l & B Y)
H B 48 THUAE RGBT e 2 i M4 R
KAERZF TSI E L (P>0.05, £ 3), PE-
TLIF 21 F1 PLIF 2H 81780395 1] 4331 UL /&1 4.5

3 itig

ARG R, TR YT AR A P 78 J8 35 1, PE-
TLIF $% A fE % BUA5 5 PLIF 5% A AL A4 i R 2%
F. RIS, PE-TLIF £ AR XHHE 55 L 4540 f R

B1 AEAHEITEE a BERER b HH ¢ XWRVIBREE (FEHHREGRY T RS RUI)
d GRS PIREEE (B — 4 B S D REE ) e LARMIE (WA 10mm, SME24 11.5mm) £ A RAE il
B (NAEN 11.5mm, SMEHR 13mm) g 75 B2 Al P4 @l & 4% (7] B 1E 8~13mm)

Figure 1 The innovative instruments a Hook—shaped front of the cannula b Trepan ¢ Schematic diagram of superior

articular process(SAP) resection(SAP resection was performed via the trepan under the protection of the hook—shaped front

of the cannula) d A speciallydesigned SAP guider(a primary guide pin, a secondary guide pin, and a connecting arch) e

A working channel (The inner diameter was 10mm and the outer diameter was 11.5mm) f A double—tongue implantation

tube(The inner diameter was 11.5mm and the outer diameter was 13mm) g Expandable cage(8—13mm)
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H e AR G A E BRI )L 5 S
SR e T B ARG T PLIF HOR

e GE ) PLIF £EARTE IR I BEME S PR 75 0 19 #8
T LB A A T 4 e AR AR E AR
R o B R B L 0 5 A AR A R R R S EOR
e 55 WL PR 2 407 A B ™ o ) R i PR A o1, R
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# . Schwender SF"E JE il T MIS-TLIF £ K, 5
&G FF T AR A e, MIS=TLIF 4% AR 78 35 2> LA
S A R O B A ] R A HR  MIS-
TLIF &0 & 5 5T AR KL, 5 5 & i
P NI S, T BOR 5 2 2L 2543
AW RN, 2B E] AT U P 285 P St
15 84% AR FI 209%™ P it , 2 AT 10T 221

B2 ZEAETMEMENCHELE ab CHHF X
ALEM BN T AR WA E BB b, TAE
I AL T AR AL, BIHE S R NG IEL 5AMRIELZ
[ 5 00 Ao 375 A0 1A 30 3 T o K BUMEAR S 105 2K ¢ NEEE
ol R MR A e T AR L O R AT DR
MM d IR YIHIS MO SR e BN B 10 5k i
PEAT AR B, ORUE 58 R DI B 1 OG0y 98 B2 B A 5 AR Yy [ g
(50 o J— £ e T (0 P HE T g i BT g 5 1 A A B BT | B RR AT E

M B3 MEIKMER  ab ST ILERCE b,
PEZAR S5 S 08 ood AL HS (A ] BT, 0 000 FT D R 2B DD BRATI NG , 1 M 4 b 5 4 L R AR R 9 8 R 3T BE 2 13mm, i
Ui 29 15mm {9 5 X 35

Figure 2 The key steps of full-endoscopic nerve decompression a, b The optimal position of the working channel was

confirmed under the fluoroscopy of the C—arm. In the anteroposterior fluoroscopy, the front end of the working channel
reached the outer edge of the vertebral body. In the lateral fluoroscopy, the front end of the working channel reached
the posterior edge of the vertebral body ¢ Place the endoscope, the nerve root should be protected carefully. Confirm the
exiting nerve root under endoscopy and protect the nerve root by rotating the tongue-shaped working channel d The
stump of superior articular process after trephine cutting € The stump was dealt with an osteotome under endoscope to
ensure complete resection of the superior articular process until the upper wall of the pedicle was exposed f The laminar
rongeur was used to remove the hyperplastic ligamentum flavum and reveal the transversing nerve roots under the endo-
scope Figure 3 Endplate preparation a, b The reamer was used to prepare the cartilage endplate to adequately expose
the bony endplate ¢, d Intervertebral space was fully prepared and the appearance of exudation from bone endplate was
good, the bony endplate was fully exposed. The width of the bone graft bed was in a fan—shaped area greater than

13mm at the proximal section and 15mm at the distal end
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AL RIS AR . A BRAETER R kAT
AT 5k, A AN HE A A B
TRAHEAR 8T iR UL @A H ARG R JEa
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B 28 Bz 28 A 1) LB D3 R il 5 AR B B 8, O
LM LI AR A 4 4 PE-TLIF A, %A H
YCIE 1 AR 10mm 18 A 558 TR R O
CL7E I YT RO 8¢ b AR A5l 5 T 2 1 e 0 i DR 7
LGN

AWFFEXF PLIF Al PE-TLIF £ AR 7816 )7 A
B A WG R G AT T X LU 5, ARl
BRI IR 227 AR K IR %
(VAS P43 ) K Ty 68 B A% P (ODI) L, #6 & t G
BEMEE R R PE-TLIF £ AR 477 1Y B # AR
ULV N NEY /=10 R R SIS B N 2% S RO S e
SRS FARBAER HTE A,

KT Pl AP AL A5 R 6L 0], ASHIF 5
P BN o 42 4 1 SR TR BB R, ARy KT
] LA AR DX 3, DT i 4 11 10 b 28 AR 401 403, 3 ok
ARG AR R, e T RS AL

®2 WAEREBRFAYMMEXBIRILE (xx)
Table 2 Comparison of perioperative indicators of

patients in two groups

PE-TLIF 4] PLIFZ] PAif
PE-TLIF group  PLIF group P value

FARIFE (min)

0 A 212.3+48.2 99.7+30.7 <0.001
peration time

A I (ml)

Intraoperative 111.3£82.7 231.9+143.7 0.006
hemorrhage

FARII KK (cm) 8.8+2.1 104218 0.021

Incision length

AJE 05 51 (ml)

Postoperative drainage 46.6+29.1 289.2+144.3 <0.001
volume

A5 BMAR A (h)

Postoperative 24.4+5.8 51.8+13.9 <0.001

bedridden time

A FRATTR T I B A ) A A0 b P —— R A B
T T P TC A R R I R S R L T R AT
A P —— PR AT BT T AR B A8 TR A M 1
IUPUSZ IS &% 3 BT WSS | T A = DI (U = g
LRI I, B R T AT ML B D A PR S 5 O
TANT L A RS R, FRATTHY 5 1 ek
FF RS I EMERSE , AT U 28 B A 5 AR IR AT
B 7 5 HoUC, R Y Al Ak T % AR 8 A R A
i 2/ IRE] Smm®; fr 5 6 R A B LA PR RE
R B AFE ) 5

®3 FHBREFATUMEXERER ()
Table 3 Comparison of Indicators related to efficacy

evaluation between two groups

PE-TLIF #H PLIF#4 PfH
PE-TLIFgroup PLIFgroup P Value

IB5E VAS ¥53 (43)

VAS-LBP
ﬁf_ﬁopemﬁon 706:133  6.80£0.92  0.499
M 3.60£1.24 4955120 0.002
O 140£0.63  2.38:0.92  0.001
R 6 1.00:0.84  1.04£0.66  0.851
P 0.66:0.61  0.61£0.58 0816

BES VAS B4 (40)

VAS-LP
ﬁifipemﬁon 633:149  685:1.01 0218
oA 240135  2.00:1.04 0324
KON 120:0.86 119067 0971
O 093:0.79 085072  0.768
SR 040:0.50  052+0.67  0.555

Final follow—up

Oswestry J) g i 1545 40 (%)
ODI
ARHT
Pre-operation
ARJE 34 H
Post-3m
ARJE 61~ H
Post—6m
LN ]

Final follow—up

1ML 375 JUL R 7 (U/1L)
CK

58.6+15.2 56.2£10.2 0.577

25.5+13.8 26.6+7.6 0.765

14.3+8.8 14.0£6.6 0.924

7.9+6.4 6.8+4.8 0.554

A 78.6+28.1
re—operation
AT 1d
Post-1d
A5 7d
Post-7d

87.3£30.5 0.389

452.1+102.4 656.0+85.2 <0.001

93.1£19.5 129.3+38.2 0.001
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S MU AR BB SR B85 o e MO0 B DG 1Y 28, XA
] LB R 2 AR Y TAEE R Z M T IR, (2) I
B, 5HFRTAEEFMEENIME 10mm,
WA 8.3mm MY FRAE, PRPEkum i iA NIRAL,
FEBR A T 57 9 10 B o ) i J I 2200 B o R
A AT W, T A B AT A, T L ke G R AR
LW A AR R S 28 . (3) KRS IE w4
B, XFEEREMES RIRET S FOCT R Z AN
fE € R M BT, vl DU i 5 5T (5F) O HE T
PER B AR B, (4) TARER, i N
20 10mm, 42 K 11.5mm, & 10mm B H N 5
M TAEER, kA kBT AR [A) B2 Y 75 4R

MR, I A TR EA T (5)AGHR IR
HER,CERESEFAREN 11.5mm, SMEH
13mm, 3k i BT A S5 4R R T AR
D B R T B 1A AR et AR R 45 FE A
A3 BELAS H 28 A 55 1T A i AR T A 1
i B EFE 11.5mm (19 T AF 2 5 21 e 5% 6 A
A 80%~90% I 57 T PN 5 W A T 4 iR 58 i
FHRBHAS R HE 5178 Mgl i Rt i ok
FHAS ARG R DM AR B RPN R H W
SN T AEMEMR] BEAL B AR SOHE DRl 2 AT
i e B G Wl A T S ATE AR AR (6) /R B T
FAYAFE [ ol 5 4, il 0 e B2 T R L 8~13mm,
A it AEUMEAMARLE R334y L
BAPERE A T4 B 1 PEEK Ak 8], Fld 2% b
Tl R HA AR IR T A RO I T
NGy IR AR, AT LA G b A A [ B 1

I

B4 EELlE,63 % R PE-TLIF £ RG77 ab ARHET MRI/R LA/S IEHERS A eud RIS 7d X 2R 7R A E A7 B R
I e RJF 61 H CT/RBEMEMEM LG £.g RS 18 M H X LR W EEME RIF ho AJF 18 4 CT 7 B AE ] Rl &
Figure 4 A 63—year-old female patient, was treated by PE-TLIF a, b Preoperative MRI showed a lumbar spinal steno-

sis on [4/5 ¢, d X-ray images showed a good implantation position at 7 days after operation e CT scan image showed

a standard lumbar fusion at 6 months after operation f,

g X-ray images showed a good implantation position at final

follow—up h, i CT scan image showed a standard lumbar fusion at 18 months after operation
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KT PE-TLIF # AR , KAWL Z . (1) KT
SR b R UIBR AR T A 5 A 2
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