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[Abstract] Objectives: To summarize the complications and interventions of oblique lateral interbody fusion
(OLIF) in the treatment of degenerative lumbar disease. Methods: A total of 78 patients treated with OLIF in
our hospital from July 2016 to February 2018 were retrospectively studied, including 37 males and 41 fe-
males. The average age was 54.2+7.9 years old (45-78 years old). The average follow—up period was 18.3%
4.1months(13-36 months). There were 25 cases of degenerative lumbar spinal stenosis(32.1%), 23 cases of de-
generative lumbar scoliosis(29.5%), 18 cases of degenerative lumbar spondylolisthesis(23.1%), and 12 cases of
discogenic low back pain(15.4%). Operative segments were as follows: 12/3 in 31 cases, L3/4 in 47 cases,
LA/5 in 37 cases. There were 52 cases of single segment fusion, 15 cases of double level fusion and 11 cas-
es of three level fusion. Six patients received posterior pedicle screw fixation in the first or second stage, and
72 patients did not receive posterior pedicle screw fixation. Statistical analysis was used to analyze the opera-

tion time, bleeding loss, intraoperative and postoperative complications. Results: All patients completed the
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operation successfully and the average operation time was 130+55min(45-351min). The average intraoperative
blood loss was 118+76ml(50-2500ml). Complications were observed in 18 patients. Of the intraoperative com-
plications, 2 cases with endplate injury received posterior screw fixation in one-stage surgery, and no compli-
cations occurred at the last follow—up; 1 case had segmental artery injury and was treated by intraoperative
ligation and no further abnormal manifestations occurred after the surgery; 1 case of left common iliac vein
injury, which was repaired after using hemostatic materials and blood transfusion after the operation. The low-
1 case of peritoneal

Of the

er limb swelling occurred and subsided after affected limb elevation and anticoagulation;
injury received intraoperative repair and intestinal function recovered the next day after operation.
postoperative complications, 4 cases of cage subsidence or shifting and all of them were treated with posterior
screw fixation in the second stage; 3 cases of pain and numbness in front of the thigh were treated with
neurotrophic drugs and the symptoms were significantly improved in 1 week; 2 cases of lower limbs abnormal
skin temperature and sensation received neurotrophic therapy and recovered during the 4 months follow—up; 2
cases of asymptomatic pseudarthrosis received no special treatment; 1 case of incomplete intestinal obstruction
improved after fasting, exhausting and taking chathartic; 1 case of postoperative superficial incision infection
recovered after debridement, dressing change and anti—infection. Conclusions: There were some exactly intra-

operative and postoperative complications in OLIF surgury and active symptomatic treatment had a good prog-

nosis.
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Table 1 General preoperative conditions

and surgical segments of 78 patients

50 (n)

KBRS % FARWE (n)

Gender AW () T4 (kg/m?) Surgical segment
J J Age T-score Body mass

g L o 12/3 L34 L4/5
S b 8 g 7
B PR R dE 12 13 522479  —23+11 269433 10 18 14
Degenerative lumbar spinal stenosis
SR AT PR HEU s - 10 13 541582 22109 2832 14 20 9
Degenerative lumbar scoliosis
BT A A ¥
Degenerative lumbar spondylolisthesis 8 10 53.9+8.3 -1.9£1.7 26.7+3.9 5 5 8
L B2 7 5 502476 -20+13  272:27 2 4 6

Discogenic low back pain
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Table 2 Complications of OLIF surgery in 78 patients
B%(n)  RER(%)

Cases Incidence

A I K
Intraoperative complications

LA
Endplate injury 2 2.6

5B B 1 .
Segmental artery injury :
% I A5
Tliac vein injury
BB 1 3
Peritoneal injury "~

AR I i

Postoperative complications
il 3 5 1L I B AL
C . o 4 5.1

age subsidence or shifting
B Bl R
Lows I R 5 6.4
ower extremity movement or paresthesia
[EESEBIY
Pseudarthrosis 2 2.6
AN 52 4P I KB 1 13
Incomplete intestinal obstruction :
YR
Infection of incision
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2.6%), 1 151l P g 7 Ak T 2 A i o S 17 ] it
it FH 45 0 Ak B 28 A B ) B axk 22 S SO A B B AR
53 12 R AR U Y B FE B ARG 2R A
PR A Y R B Rl S AR
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Figure 1 A 73-year—old male patient diagnosed with degenerative lumbar spinal stenosis a, b Preoperative X-ray

showed degenerative changes of lumbar bone ¢,

stenosis e,

d Preoperative MRI showed L2-L5 degenerative changes with spinal

f The patient occurred intraoperative endplate injury and received posterior screw fixation in one —stage

surgery, and on the 2nd day postoperatively, X-ray showed cages and pedicle screws in adequate positions g, h At the

final follow—up, there were no cages subsidence or shifting in the lumbar radiographs, demonstrating bony fusion
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Figure 2 A 48-year—old female patient diagnosed with degenerative
lumbar scoliosis a—c Preoperative lumbar imaging examination showed
degenerative changes in the lumbar spine d—g As the endplate was
damaged for the iliac crest obstruction, the posterior fixation was per-

formed for the first stage, and X-ray on the 2nd day postoperatively

@ - showed the correction of scoliosis h Postoperative CT showed that the
cages and pedicle screws were in proper position i—1 At the final follow—up, there were no cages subsidence or shifting

in the lumbar radiographs, demonstrating bony fusion



724 H A R A 2% R 2020 AR5 30 4556 8 W]

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.8

F ki )E T OLIF FARM ™ EIF ke, —H
Kt HAE G I v, Fujibayashi 2599238 OLIF AR
o E B Bk & A O 0.10% (1/1003)
Mehren %P1 8 H & A= R R 0.55%(1/182) , i
o 192 R TR & TE LA/5 HETRI B B RS S8
S 25 A 17 25 1] B ) 32 2 Bk e B il B e R 3
e, w0 AN RREE A sh Bk E AT T B A
Aichmair S 2B T 76 37700 i AR i 15 #2405
BRI FE Bk, AR B I 3 bk
el 2 AR /R AR f B R 484 v X
H7 KA R, HAE Y B o 5 i 7 Kl
B LRI I R W R A

3.2 ARJEIERAE TR S ik 3

321 fEESUIRESCRENL OLIF AR5l & 4 Ui
R R Y K RN 2.9%~13.4%83128 ARHIF 5% %
ARG AR DORE 2 6], G SRS AL 2 ], 4 11 (4778,
5.1%) 5B H B A AS TR AR B 04 R i A EL Al A 4
RS/ o 2 BIRLG 25 88 O 28 5 A AN TRl 2 B2 Y iR
T, o il DORE i B R 2 7 i, vl e 5
FAREAR, B AL S B 0B T, 38 5 il
G i R A 22 ] 1 50 T 200 HL AT JR 8 15 B A
REAT R B 1 HE A F U020, Tohmeh 552 57
RIAE 50mm [ HER] LG 25 L 60mm 1 #5245
B R U0 A58 A SRR, H i
22 B0 A 3 N R AL 1 1 %85 (2 1S il 5
(T PR, , 0 H 2 ™ F A BT g A 0 ot
Ab, JCARAE LR b B R A BN PRI 3 A 2 il
B AU RN R A7 1) & A SRR T BT B A B Tt A
AT BT B B, X T TSR 1 R
AW EATHUE WAIRIT G B AT OLIF TR, S
Rl A3 B8 35 09 B A TR YT s Tempel S8 P12 H X AR
AT T<—1.0 CH 238/ LT ) 19 5805 B A — ok
TOIAT I I Y [ A 5 AR Rl AR A O T AR T
EMERBE AR, 25 38 /N B Rl G 4% | G 25 79 I
JE A 15 A A A 4% s Malham 2506 Bl 2§ TR 4
[ ~T0A SR % B0 A & DA b e, e L R i A
Jo 6 N [ DABH R DURS i e TR il 0 0
AT B 7K e i A A A s AN AR (T B2 R AT 1k
WML ) . =AY Bk 2 Bel A BMI K
T 30kg/m? 45 B H T B TS BRARE S AR ET A P [
SE o — 1 Ah B SR AT A 0 A R —
W25 ) O HE 5 AR BT HE 9 [ ARAE AT RE RE S R 5
il A 2R AS L I0 K AE AT 2 3 O LU 25 5 e R
Rl (C7 B RE B HEE 5 L MA>2.5cm) 5

SEEIR T 2k A (C7 S 3 2% M 5 BRI 2 >2em)
I 5 A Ak SHUAE 1] 8% s 5 BB X O 2F 4 26 s R J5 T
i B N AE SRR R AT B N BRI SR A 2
T LA LRI 0 5 i B S iy . I~
JEE DG ST B R R (O 28G9 [l B ple 7 | 1
S 5 B 4G AR B K R AL R A O T
W), i X 2R BoR sh A R R (G i ad e 62 5
B RS >3mm A AR fb>11°), Wi g & |, 4B
HESG Sz A TR IR Rl Y Bz it LA SR b & AR RN
DG LN

322 TFROE S F o SCERHGE OLIF T+
AR #2105 Kk A RN 2.8%~23.89%1 05, FATTHY A
FEHH AL 5 B (5/78,6.4% ) B BN 45T L E
4G 3 B RAGTT7 RA , 2 B i Bz TR B S
OLIF AR J& 8 2 30 R 77 R A 3 = 1 45
Z W TARPERERIME 2N AR5
BT B R RS R S 2 TR
A9 2 000 RO R JUIU Gy M A S T B A e 5 T AR
AR B, R AR AR IR 28 X O e 2 AR B R] 4%
THERAMIE, Bha % B AR B 4 25 = AT
AR, 249 0T P BB ARG H B AR PRI
A AR A5 G R 28 NI 25 5 | RS 305 A T A A5 At I
JRAE o B T RN R e« 2 R AU ol A 1
O3B sk G (8 R OBUR LB AT ERL ) T 5 R AT R v
ZoH A PSR WA, A IR A3 T I TR LT
BE 1/3 b, R b B ERAE T R HE A B 4
W 58 B A 2 3 [) JBE R L — 2 1) 5 4% B 22 42
TR BEAE [B] 455 0 28 W 6T £F 4E 30 | BTG A8 N T
BT SR T A AE AR, AR TS B AR e R R 1 R
TR RAG Zke 2, LA B R 39 K B3R 97 s Moro
Iy XL ~T0 XA “OLIF FAR th 22 4 X7 fil & 2
L Z T TR A Xl ARG A A B8 58 e 42
W05, AL i O R 2 SR 2 RS IR T R IE
RZ ATTIRE

323 BTN OLIF fl& 248 ok, Ko
SCHR R IE 12 AR G 2 R R 90% LA T HE [H] AN il
G FEB I B & AR 0%~8.1%!123 1,
A 20 I 26 R 50 4 L A K B 1 I R B AR OG Y
TR 2 111(2/78,2.6%) , 34 R THE AR ME . BT IE
B FE RS A i AR Y Rl B
B FHEMRHERE SRS O B R 4
AR D =S IS B E R ET TS B K il
Gas ] EHER A A, BE 5A PRR R R T
J A il a2 282 AR SR v i Y Rl A



o [E A A 2 75 2020 4EEE 30 4555 8 1)

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.8 725

PR R I Rl Rl SR B L3, X AT B 5 %01 & oE
KR F AT O O TR AT R B R AT
fEE B R B R HE231) Silvestre R4S T 1 41
B AE 14~S1 OLIF J5 8 L5/S1 7K 4 £ R 24
B & ot [ PR R, B T R 5 SE AR 47 #% o Lin
SRR SY e B, HE H] Rl % 6 S H IS 80%,12
N H IR 88% ,24 4~ A Wtik 100% ., K, *FF
OLIF R J& 7] B8 & A= BT TE iUy & fa R 3% i &
N2 BT, 2 B R M G B AT LR B R
16 TF- AR U0 I R RE IR R A 3% o i, X G R A AR
AT AL N R AR B

324 SRR A58t A R A IE
FARBH WIFKAE, 7€ OLIF FAR i H & A RN
0.8%~2.9%, HFZJHIEH T F AR SLIRKEEZ 1
N7 AR A O s DN P A B B SN
ANGB2 2 AR IR A 1 B (1/78,1.3%) RIGA
SeetEAAERH . Molloy P94 45 T 8 fil i & AR5
— PR R, TR SFIRIT R R A7 AR R B
A 1 5l B A 4, — W IR 4G T g I SRR Ab
W GEAE ISR I S BN M 2 S YT A
FEI K E B iETIRE

3.2.5 YIHEYE  OLIF ARJ5 ¥ 0 gL & A4 R 4y
K 0.6%~1.9%2 33 AL KA 1 61(1/78,1.3%) V)
PR 2R AR5 D) 0BG s m b) 0 @, &
WU BT AR R O 7 PR B2 R TR Refdkdd
LU AT | TFRET S fil G s N TRk 4
R RE S BOR G A E . Mehren 2551
HEAE 812 f B i B 2 17 R )2 (0.24% ) Fl 3
B2 22 (0.37% ) V) 11 8 e | 2470 IR Y K 15 F
ARJG 03 @A o FATA R s AR rh JC B AR
A WD TR ) 2 U) C1JR Jey R 6 2 v A 5 |
T, TR K B T IR TR L YR E S
T PGSR T 34 R s i O RE 1 FR A O i
3.2.6 HREHA  OLIF A v JR & W45 5% A
b, ZTEARE R, AR R 0.3%~1.6%13°%,
TEAHIEFE b oK & S PRAS B s s 151 - 458 3 it PR T
R Ay 7 o PR A R TR AR S, ORUB PR A 28 R
P O AR A L e 5 Bk PR A8 IE R A5 AL 1 2 AR
Fujibayashi PR R PEAL T 125 A4 R4, 15 H
o CT 454 B TOFAE i R DA B, IEH
REZAETF 1 —p 8k 1 —v Xk, ¥4 F OLIF F AR
AR X8l e — o AL XURS: . S
S RHT A HCE R S TR TR R

TR JCH AR P s R LT B R E AR
HI I DR P RS , 4, PIK ik R s ] fi A5 LI 5
PR SER PR A 451005 5 CT 3G 5 5 48 Rt A 7 PR I 1 5%
B P2 Widbi 3 ;#7230 V5 Ay R A 463 403 g B fsf
SR A PR AR B VBl Bl Ak 3

25 L ik ,OLIF FAREI0 /N, W FiR 171
JEHES IR RUE € , A BRI AORE R A2 8 e e
FUAS FUAE T N UE AR RIE, T AR R A
VAL, AR e BE S 0 A B T 31T, XA
o AR DA B 3 T B — e 5 A B, oA
ISR I YD R H AT ¥ N W &S E TS
15 R AP TS I DG HE

4 ZEXH

1. Silvestre C, Mac Thiong JM, Hilmi R, et al. Complications
and morbidities of mini—open anterior retroperitoneal lumbar
interbody fusion: oblique lumbar interbody fusion in 179 pa-
tients[J]. Asian Spine J, 2012, 6(2): 89-97.

2. Liu C, Wang J, Zhou Y. Perioperative complications associat-
ed with minimally invasive surgery of oblique lumbar inter-
body fusions for degenerative lumbar diseases in 113 patients
[J]. Clin Neurol Neurosurg, 2019, 184(9): 105381.

3. iKRTEHR, EubSr, DA, A RESMUE AR A [ R A R I R
MBS REL)]. thAeE Rk, 2019, 39(19): 1222-1228.

4. Choy W, Miller CA, Chan AK, et al. Evolution of the mini-
mally invasive spinal deformity surgery algorithm: —an evi-
dence—based approach to surgical strategies for deformity cor-
rection[J]. Neurosurg Clin N Am, 2018, 29(3): 399-406.

S. Zeng 7Y, Xu ZW, He DW, et al. Complications and preven-
tion strategies of oblique lateral interbody fusion technique[J].
Orthop Surg, 2018, 10(2): 98-106.

6. AP E i LA Oy e A R AR A 2 L A A 00 AR 1] S
A RN G m ] AR R, 2020, 4(8): 459-468.

7. Liu J, Ding W, Yang D, et al. Modic Changes (MCs) associ-
ated with endplate sclerosis can prevent cage subsidence in
oblique lumbar interbody fusion (OLIF) stand—alone[J]. World
Neurosurg, 2020, 138: el60-e168.

8. Orita S, Inage K, Sainoh T, et al. Lower lumbar segmental
arteries can intersect over the intervertebral disc in the
oblique lateral interbody fusion approach with a risk for arte-
rial injury: radiological analysis of lumbar segmental arteries
by using magnetic resonance imaging[J]. Spine(Phila Pa 1976),
2017, 42(3): 135-142.

9. Fujibayashi S, Kawakami N, Asazuma T, et al. Complications
associated with lateral interbody fusion: nationwide survey of
2998 cases during the first 2 years of its use in Japan [J].
Spine(Phila Pa 1976), 2017, 42(19): 1478-1484.

10. Sato J, Ohtori S, Orita S, et al. Radiographic evaluation of



726

o[ R 2L R 2020 4E4S 30 455 8 1)

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.8

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

indirect decompression of mini—open anterior retroperitoneal
lumbar interbody fusion:oblique lateral interbody fusion for
degenerated lumbar pondylolisthesis[J]. Eur Spine J, 2017,
26(3): 671-678.

Quillo-Olvera J, Lin GX, Jo HJ, et al. Complications on
minimally invasive oblique lumbar interbody fusion at L2-L5
levels: a review of the literature and surgical strategies [J].
Ann Transl Med, 2018, 6(6): 101.

Woods KR, Billys JB, Hynes RA, et al. Technical descrip-
(OLIF25)
and at L5-S1 (OLIF51) and evaluation of complication and
fusion rates[J]. Spine J, 2017, 17(4): 545-553.

Mehren C, Mayer HM, Zandanell C, et al. The oblique an-

tion of oblique lateral interbody fusion at L1-L5

terolateral approach to the lumbar spine provides access to
the lumbar spine with few early complications[J]. Clin Or-
thop Relat Res, 2016, 474(9): 2020-2027.

Chung NS, Jeon CH, Lee HD, et al. Preoperative evaluation
of left common iliac vein in oblique lateral interbody fusion
at L5=SI[J]. Eur Spine J, 2017, 26(11): 2797-2803.

Magee GA, Cho J, Matsushima K, et al. Isolated iliac vascu-
lar injuries and outcome of repair versus ligation of isolated
iliac vein injury[J]. J Vasc Surg, 2018, 67(1): 254-261.

Kim KT, Jo DJ, Lee SH, et al. Oblique retroperitoneal ap-
proach for lumbar interbody fusion from L1 to S1 in adult
spinal deformity[J]. Neurosurgical Rev, 2018, 41(1): 353-363.
Aichmair A, Fantini GA, Garvin S, et al. Aortic perforation
during lateral lumbar interbody fusion [J]. J Spinal Disord
Tech, 2015, 28(2): 71-75.

Ohtori S, Orita S, Yamauchi K, et al. Mini—open anterior
retroperitoneal lumbar interbody fusion: oblique lateral inter-
body fusion for lumbar spinal degeneration disease[J]. Yonsei
Med J, 2015, 56(4): 1051-1059.

Zhang C, Wang K, Jian F, et al. Efficacy of oblique lateral
interbody fusion in the treatment of degenerative lumbar dis-
ease[J]. World Neurosurg, 2018, pii: S1878-8750 (18):
32698-6.

Hou Y, Luo Z. A study on the structural properties of the
lumbar endplate:  histological structure, the effect of bone
density, and spinal level[]]. Spine(Phila Pa 1976), 2009, 34
(12): E427-433.

Vaidya R, Sethi A, Bartol S, et al. Complications in the use
of thBMP-2 in PEEK cages for interbody spinal fusions[J]. J
Spinal Disord Tech, 2008, 21(8): 557-562.

Tohmeh AG, Khorsand D, Watson B, et al. Radiographical
and clinical evaluation of extreme lateral interbody fusion:
effects size and instrumentation with a

of cage type

minimum of 1-year follow—up [J]. Spine (Phila Pa 1976),
2014, 39(26): E1582-E1591.

Tempel ZJ, Gandhoke GS, Okonkwo DO, et al. Impaired
bone mineral density as a predictor of graft subsidence
following  minimally  invasive lateral ~ lumbar

interbody fusion[J]. Eur Spine J, 2015, 24(3): 414-419.
Malham GM, Parker RM, Blecher CM, et al. Assessment and

transpsoas

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

37.

classification of subsidence after lateral interbody fusion
using serial computed tomography [J]. ] Neurosurg Spine,
2015, 23(5): 589-597.

Moro T, Kikuchi S, Konno S, et al. Ananatomic study of the
lumbar plexus with respect toretroperitoneal endoscopic-
surgery[J]. Spine, 2003, 28(5): 423-427.

FPESL, RTER, ShmEAR, AR RSN O A A 1R AL AR 52
S 2 0 0 XIS B i 79 PEA D). AR Rk 2R R, 2017, 37
(16): 1014-1020.

Kim JS, Choi WS, Sung JH. 314 minimally invasive oblique

clinical outcomes and

2016, 63 (1):

lateral interbody fusion for L4 -5:
perioperative complications [J].
190-191.

Lin GX, Kutbuddin A, Vit K, et al. Clinical and radiologic

Neurosurgery,

outcomes of direct versus indirect decompression with lumbar
interbody fusion:
World Neurosurg, 2018, 119: ¢898-¢909.

R, T, XUk, S RSN O A A ] AL R IR ST T
B A IR A B B A T ). AR Rk 2R, 2017, 37
(16): 997-1005.

X, EA, R AT ARG ST IR AR PR IHE O O Y O R
[J]. A4 RIS, 2019, 39(16): 1024-1028.

Yadla S, Maltenfort MG, Ratliff JK, et al. Adult scoliosis

a matched —pair comparison analysis [J].

surgery outcomes: a systematic review|[J]. Neurosurg Focus,
2010, 28(3): E3.

Bodalia PN, Balaji V, Kaila R, et al. Effectiveness and
safety of recombinant human bone morphogenetic protein -2
for adults with lumbar spine pseudarthrosis following spinal
fusion surgery[J]. Bone Joint Res, 2016, 5(4): 145-152.
Carreon LY, Glassman SD, Djurasovic M, et al. RhBMP-2
versus iliac crest bone graft for lumbar spine fusion in
patients over 60 years of age: a cost—utility study[J]. Spine,
2009, 34(3): 238-243.
Molloy S, Butler JS,

anterolateral retroperitoneal approach for lumbar interbody

Benton A, et al. A new extensile

fusion from L1 to S1: a prospective series with clinical
outcomes[J]. Spine J, 2016, 16(6): 786-791.
Abe K, Orita S, Mannoji C, et al. Perioperative complica-
tions in 155 patients who underwent oblique lateral inter-
body fusion surgery: perspectives and indications from a
retrospective, multicenter survey[J]. Spine (Phila Pa 1976),
2017, 42(1): 55-62.
Jin C, Jaiswal MS, Jeun SS, et al. Outcomes of oblique
lateral interbody fusion for degenerative lumbar disease in
patients under or over 65 years of age [J]. J Orthop Surg
Res, 2018, 13(1): 38-47.
Fujibayashi S, Otsuki B, Kimura H, et al. Preoperative as-
sessment of the ureter with dual —phase contrast —enhanced
computed tomography for lateral lumbar interbody fusion pro-
cedures[J]. J Orthop Sci, 2017, 22(3): 420-424.
(ki F 1 :2020-03-18 &1 H #]:2020-06-20)
(XS ELFTHE R)
(AUtmit RER)





