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Bilateral pedicle screw instrumented extreme lateral interbody fusion for the treatment of lumbar
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[Abstract] Objectives: To investigate the clinical outcomes and radiographic evaluation of bilateral pedicle
screw instrumented (XLIF)extreme lateral interbody fusion for the treatment of lumbar spondylolisthesis. Meth-
ods: Clinical data of patients with lumbar spondylolisthesis treated with bilateral pedicle screw instrumented
XLIF in Guangzhou General Hospital of Guangzhou Military Command from September 2014 to August 2016
were analyzed retrospectively. The study cohort consisted of 18 females and 3 males with an average age of
57.0£13.3(45-77) years. The mean follow—up was 18.0+5.0(12-29) months. Clinical outcomes were evaluated
by using ODI(Oswestry disability index) and VAS(visual analogue scale) scores before surgery and at final fol-
low—up. Anterior—posterior diameter of canal was assessed by MRI before surgery and 3 days after surgery.
Foraminal height, disc height and slipping percentage were evaluated with plain lateral radiographs before
surgery and at final follow—up. Fusion rate and cage subsidence were assessed on CT scans at final follow—

up. Results: VAS scores for back pain before surgery and at final follow—up were 5.9+1.7 and 1.7+0.7 re
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spectively. VAS scores for leg pain before surgery and at final follow—up were 6.1+2.1 and 1.4+0.7 respec-
tively. ODI scores before surgery and at final follow—up were (42.6+24.8)% and (12.1+4.2)% respectively. VAS
and ODI scores showed statistically significant improvements (P<0.05). Disc height was 7.2+1.2mm before
surgery and 10.2+1.4mm at final follow—up. Foraminal height was 17.3+2.9mm before surgery and 20.0+1.7mm
at final follow—up. Anterior—posterior diameter of canal was 11.2+3.8mm before surgery and 12.7+4.0mm at fi-
nal follow—up. Slipping percentage was (16.4+7.0)% before surgery, and (6.1£6.6)% at final follow—up. These
radiographic parameters showed statistically significant improvements(P<0.05). No severe complications associat-
ed with great vessel, abdominal visceras or genitofemoral nerve were observed. 5 patients presented with tran-
sient anterior thigh numbness, and the symptoms were resolved within 3 months. 2 patients showed cage sub-
sidence, without obvious discomfort. Solid fusion was observed in all patients, and no fixation failure was
found. Conclusions: The bilateral pedicle screw instrumented XLIF for the treatment of lumbar spondylolisthe-

sis results in effective restoration of spondylolisthesis vertebra and an increase of the spinal canal at the oper-
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ated levels via indirect decompression.

which is safe and efficienct.

XLIF is a treatment option available for lumbar spondylolisthesis,

[Key words] Lateral interbody fusion; Minimally invasive; Spondylolisthesis; Indirect decompression
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Table 1 VAS score and ODI score before surgery
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Figure 1 a, b Preoperative MRI showed anterior—posterior diameter

d MRI 3 days after surgery showed

that post —operative anterior —posterior diameter of the canal was

pre —operative was

21.79%, and postoperatively, 0%; Disc height [(e+{)/2] pre—operative

Foraminal height (g) pre—operative was 13.11lmm, and postoperatively,
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Table 2 Radiographic results before surgery and at
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Preoperation Final follow—up

MBS VAS(43) N

VAS for back pain 5.9+1.7 1.7+0.7¢
[ VAS(43) .

VAS for leg pain 6.1+2.1 1.4+0.7¢
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D 7L 75 2 (o) :
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Slipping percentage

D5 ARG A P<0.05
Note: (DCompared with preoperation, P<0.05

D5 ARG LA P<0.05
Note: (DCompared with preoperation, P<0.05



408 ot [E R 2L R 2018 4EEE 28 55 5 1)

Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28 ,No.5

AlE o ARJE TG ERN B B, 2 B (9% ) /B
BRLGA T U0, 20 1 9, oW AN s A% 19 3
O,

3 it

WEAE SCHk 22 B, XLIF B b . F AR
5 ARG MK PREEPE S8 Pereira ST T 23
2R I XLIF 367 14 AR o OAE A8 2, 45 R R W]
A XLIF X5 I 22 Ff B il 2 o 1) HEE Al 12 28 1R
e RiE H , Karikari 22058 66 ] 77 % DL LAY
MEAR 7Pk 59 R B R XLIF 3697, 25 R £, &
I B E R XLIF TR O UESE | il fe: 28 45 ™ &
IR AE 1 T A A

XLIF 58808 T 1T 5 047, A bl
Je PN HE 1 5K SV AT AR I stk 2B R A
1717 L 368 ek S A T It v 2, DAL e 45 8 1) 2 )
RN A0 L SR 52 ME LA R, DA 3K 2] [R] 422
Ve Y H AU Oloveria 2509 BF 57 F B, XLIF
R S A [ L 1 B N T 41.9% , M 1] L s 1 o
T 13.5% , HE B FL I FUEIN T 24.7% ,HE45 10 )5 72
BT 33.1%., Khajavi ZEPFERF 58 o & B, A WK Bifl
i ,ODI VAS B V¥4 S VAS B ¥ 43 R Bl
Iy M 51% T1% M 65% ; ME b £L =5 B | 58 B i
RS AT 2 503 0 19.7% 18.0% .39.6% ; HEMR I
JBET o B R HiT 3 69.2%  Ahmadian SESHE
KIKBEVT VAS P43 .ODI 343 M SF-36 3143 & i
FE 27 B1(87.1%) [ H ARG HER I i 78 & &
B0, 4 11 (4.9%)F 53 B AL, BT A F AR5 B4R A5 4
Hla . A4t RJ5 DH FH APDC SP.0-
DI J VAS W53 48R T b 2 00

H & Benglis %1 Uribe 5521438 ,1L4/5 17 Bt
AR Hp 25 5 45 A0 M A R A B R 48 e A MR I
I 2 RO XSk P A 28 I ETE |, R R A A 2 il
BARETEIS K. R R ph & AR AT 7 —
FEEE L/ D pp i E LR, (R A 3 N
RE WD A2 Bl 28, T W DA A e IR v 22 e ol
B i 28 S IR A 2R A2 ] v R s ™ Y
P, AE LI 5] b R S s R KR w0 PR AR
5810, ARG 34 H N K515 2 22 fi sl 2k, %5
A ARG A SPGB
T LRI S AES 351 MR FATT I 22 5, 1475 1
B AR RS SR, SR PR S ) S
A R4 W A B A IR 22 1 JLR | Louie 4521

fIEFR, 4 L4/5 75 Bl MRT BME b 52 57 TH
AR, B\ 2x B 36 R L ] i RS 7, R v b 22460 £
H LR 2NN, Voyadzis ZEPHRIE |3 i 14 HEfR
TG R B A7 MRI 428 L L T
Sy HEEART) mSATE TR . RATH
MR /N GE I A5 H 5 7= BE N (4 47 B, BB AR 5 MRIT
7 R LI T 385 B 7 B SR HEWT RE NI 10 B, S
T7 A B BB — PR AR 5 28 5 A I PRE AR AAE
M XLIF A B (14 5 5 55 22 2% J8 3 bf 28 145 19 107
o P XLIF ARFT 4002 58 3% MRI K4, DLIFAL
FARI L M0 E T ARAR, b HAR b 24
o

il & A SR B TE REAMERL A T ARIFA R, AHF
FER ORI 2 Bl RS AR RE (T ), 5l
Al AR R AR 2 B BT R BlG A
T BN ] B2 Bl A R I A A TR R g g
F14) Rl 5 #55 A TR e fl v B, R 8 fr B/ T R
R 0 35 B 2 R [ 1 PN T T A R
MIFe e v . RS Ga R UL, ZE 4R R 208 3L
X T B AL ) BB UL EE N S
AR D) B3 R A 7 sl S B T R, AN
TR 7, A v 0 25 Al S A 5 AR R AT [ 5 |
G A JE HE ] B 355 B A vl 7 sl B M ) B ok 3 4
B B ARG

XLIF 28 15 R e R R LWL EF 24 1) ) O A
%, AR rp— AR KON i A5 K 1 s W 1) 2 #E L L
PR R A0 I BIL 23/ ABR 5 25k S X EA T
FHER WL IR 55 % 1 TRE IV Al o ot
SiE , PRIMEAR RS A7 BH 2, v] BB 5 350200 30 1) il 28 il 4
P8 R AR W] ORE  OR rh EGE I e A
5 (R AL R 38T, T =2 ) 6 o e e A 14 2050 R
IR , WA 25 ™ A% 448 XLIF A5 W IE , 4 fE 76 i
NI R BT BR 3R B4 R0 S i H

Zr Lk, AW RIE T XLIF BA 3L
R =5 AR R T [ 5 A 7 M ME T e 1 T A5 M %
Sk B A Sk AR R A S AFFEREA /N B 7
) J A5 il B 238 A5 B PRI Ik s 97 4T s 48
FFEA I K Bl U7 T A 5%

4 SEXH

Lo ffsy s, R, DRBT, A%, BN 0 21 A 90 B0 A 7 A A -
AR S BRI IR R E X ()], P EB AR,
2014, 24(2): 109-115.

2. Marchi L, Abdala N, Oliveira L, et al. Radiographic and



o[ A A A2 7 2018 4E4R 28 4555 5 1)

Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28 ,No.5

409

10.

11.

12.

13.

14.

15.

16.

clinical evaluation of cage subsidence after stand—alone lateral

interbody fusion[]]. J Neurosurg Spine, 2013, 19(1): 110-118.

. Lauber S, Schulte TL, Liljenqvist U, et al. Clinical and radi-

ologic 2-4-year results of transforaminal lumbar interbody fu-
sion in degenerative and isthmic spondylolisthesis grades 1

and 2[J]. Spine, 2006, 31(15): 1693-1698.

. Yan DL, Pei FX, Li J, et al. Comparative study of PILF and

TLIF treatment in adult degenerative spondylolisthesis[J]. Eur

Spine J, 2008, 17(10): 1311-1316.

. Tsutsumimoto T, Shimogata M, Ohta H, et al. Mini-open ver-

sus conventional open posterior lumbar interbody fusion for
the treatment of lumbar degenerative spondylolisthesis:  com-
parison of paraspinal muscle damage and slip reduction [J].

Spine, 2009, 34(18): 1923-1928.

. Adogwa O, Thompson P, Verla T, et al. Outcomes after ALIF

vs TLIF for treatment of symtomatic L5-S1 spondylolisthesis:
a prospective, — multi —institutional comparative effectiveness

study[J]. Neurosurgery, 2013, 60 Suppl 1(9): 171.

SRR, RS, AR, SF. ORI OAR T ST AR AT Y

FEEE[)). A B RS 44 AR, 2005, 15(1): 28-31.

SRR, AR, XI5k, S Z2 2UNLEI A B RO T ARG T

JEEAE ¥ A D], P A AR 2 R, 2011, 21(4): 303-307.

. Rihn JA, Patel R, Makda J, et al. Complications associated

with single —level transforaminal lumbar interbody fusion [J].
Spine J, 2009, 9(8): 623-629.

Okuda S, Miyauchi A, Oda T, et al. Surgical complications
of posterior lumbar interbody fusion with total facetectomy in
251 patients[J]. J Neurosurgery Spine, 2006, 4(4): 304-309.

Baker JK, Reardon PR, Reardon MJ, et al. Vascular injury
in anterior lumbar surgery[J]. Spine, 1993, 18(15): 2227-
2230.

Rajaraman V, Vingan R, Roth P, et al. Visceral and vascu-
lar complications resulting from anterior lumbar interbody fu-
sion[J]. J Neurosurg, 1999, 91(1 Suppl): 60-64.

Choi UY, Park JY, Kim KH, et al. Unilateral versus bilater-
al percutaneous pedicle screw fixation in minimally invasive
transforaminal lumbar interbody fusion [J].
2013, 35(2): E11.

Lang G, Perrech M, Navarro—Ramirez R, et al. Potential and

Neurosurg Focus,

limitations of neural decompression in extreme lateral inter-
body fusion—a systematic review[]J]. World Neurosurg, 2017,
101: 99-113.

Malham GM, Ellis NJ, Parker RM, et al. Clinical outcome
and fusion rates after the first 30 extreme lateral interbody
fusions [J]. Scientific  World Journal, 2012, doi:
10.1100/2012/246989.

Oliveira L, Marchi L, Coutinho E, et al. A radiographic as-
sessment of the ability of the extreme lateral interbody fu-

sion procedure to indirectly decompress the neural elements

17.

18.

20.

21.

22.

23.

24.

25.

26.

217.

28.

[J]. Spine, 2010, 35(26 Suppl): S331-337.

Rodgers WB, Gerber EJ, Patterson J. Intraoperative and early
postoperative complications in extreme lateral interbody fu-
sion: an analysis of 600 cases[J]. Spine, 2011, 36(1): 26-32.
Ahmadian A, Verma S, Mundis GM Jr, et al. Minimally in-
vasive lateral retroperitoneal transpsoas interbody fusion for
14-5 spondylolisthesis:  clinical outcomes [J].
Spine, 2013, 19(3): 314-320.

J Neurosurg

. Pereira EA, Farwana M, Lam KS. Extreme lateral interbody

fusion relieves symptoms of spinal stenosis and low —grade
spondylolisthesis by indirect decompression in complex pa-
tients[J]. J Clin Neurosci, 2017, 35: 56-61.

Karikari 10, Grossi PM, Nimjee SM, et al. Minimally inva-
sive lumbar interbody fusion in patients older than 70 years
of age:

Neurosurgery, 2011, 68(4): 897-902.

analysis of peri—and postoperative complications [J].

Sato J, Ohtori S, Orita S, et al. Radiographic evaluation of
indirect decompression of mini—open anterior retroperitoneal
lumbar interbody fusion: oblique lateral interbody fusion for
degenerated lumbar spondylolisthesis[J]. Eur Spine J, 2017,
26(3): 671-678.
Khajavi K, Shen A, Hutchison A. Substantial clinical benefit
of minimally invasive lateral interbody fusion for degenera-
tive spondylolisthesis[J]. Eur Spine J, 2015, 24(3): 314-321.
Benglis DM, Elhammady MS, Levi AD, et al. Minimally
invasive anterolateral approaches for the treatment of back
pain and adult degenerative deformity[J]. Neurosurgery, 2008,
63(3 Suppl): 191-196.
Uribe JS, Vale FL, Dakwar E. Electromyographic monitoring
and its anatomical implications in minimally invasive spine
surgery|J]. Spine, 2010, 35(26 Suppl): S368-374.
L Oliveira, L. Marchi, E Coutinho, et al. A radiographic as-
sessment of the ability of the extreme lateral interbody fu-
sion procedure to indirectly decompress the neural elements
[J]. Spine, 2010, 35(26 Suppl): S331-337.
Louie PK, Narain AS, Hijji FY, et al. Radiographic analysis
of psoas morphology and its association with neurovascular
structures at [4-5 with reference to lateral approaches [J].
Spine, 2017, 42(24): E1386-E1392.
Voyadzis JM, Felbaum D, Rhee J. The rising psoas sign: an
analysis of preoperative imaging characteristics of aborted
minimally invasive lateral interbody fusions at L4/5 [J]. ]
Neurosurg Spine, 2014, 20(5): 531-537.
Lang G, Navarroramirez R, Gandevia L, et al. Elimination of
subsidence with 26mm wide cages in extreme lateral inter-
body fusion[J]. World Neurosurg, 2017, 104: 644-652.
(#5H5 H 3 :2018-01-04 KUl H :2018-04-15)
(EXHF XNEM/IRAH)
(ALtm#t  £IEXE)





