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[FZE] B X AT 2 48 Rz o B 84T [ 58 HE ] B R (midline lumbar interbody fusion , MIDLIF) Fl{% 4t f&
B 7 AR BT T HE [B] & R (posterior lumbar interbody fusion , PLIF ) 47 WA 112 25 14 952 9 S8 24 1) v 17 28
Frik s BBEIS M 2017 4F 2 A ~2018 4F 4 H T Be A7 A B AE Rl o3 18158 ARG 7 IR BEVT Y 93 {9l B R A2
R 5 SEE IG DR 6 RE, v SR B Bz Ji B R 4T (cortical bone trajectory , CBT) [ 5 45 9l (CBT 41) , & Giff 5 AR
IR 4T (pedicle screw,PS) [ & 48 41 (PS 41)., ARJF 1 A B AR U bl Ui B W A 5 A5 4810 4375 (visual analogue
scale, VAS) Oswestry T fig B 153 75 %4 (Oswestry disability index,ODI) K H A& 2% 2 (Japanese Orthopaedic
Association, JOA ) IR VP 43 #4797 PP O 5 30 ok BEAHE TE U A2 X 28 K CT 4514 VAl Al ) 155 20, 0 42 - AR ip
Ji Be AR YR I 177 E A BOHE TB] veg 8 M I L v M ) AL TR R BT A, SRR MacNab i 3R PP Al i 497 4L
ik B R PPN R L SR CBT 41T B Y5 52.5624.52 4~ 1, PS 41V H B 1 52.08+3.92 4~ , M4
SEETEARS N LA 0 2R 2R TR B A L R AT IR AE VAS 1743 (ODI 2 JOA T3 B TE gt it 2 22
5 (P>0.05) o 4 B8 35 AT TR B[R] e B8 HE [R] AL s B2 A TR] L 1T FR R 1y B wi ot ff G B 3E P22 5 (P>0.05) .
WILH BB ARG 1A R BT AR RO VAS 3743 (ODL & JOA F4r 5 AR W1 B 22 R B A it B X
(P<0.05) ; R J5 1A IR URBEVT I T A4 Bl 8] e BE A1) L & B2 HE [B] L 187 FR B BEai ™ A R BT 38 m (P<
0.05) s ARJ& 1A AU BV I P 2L (8] K7 B 75 I 1) s 4548 B X L2 JE G824 0 L (P>0.05) o AWK BE VT I 18
ik 88 PR A 93 BB S B 9 I ki s CBT 20 3 1) (6.7%) , He P IR ET AN sl a4 w0 1 Bl ; T Az
Ml =5 R AT 1 51 90 s BRI BeaR AR IS BB PS 41 6 B (12.5%) , Ho b LR AN i &5 1 M1, MR 5T
P2l 2 6], 3 {61 L SRR G 1 B iR AR 1 O RE R P ASD AT G TR s AL JCHE S AR BT OG5 TR AR IR &
i 5 PG T RE R AE RIS 1124 22 5 (P>0.05) o RIKBETTIT , 520 MacNab 8 B 2453511 2 82.22%#1 79.17%
(P>0.05) s F 3 16 3 5 53 3 9 95.6% M 93.8% (P>0.05) . £5 « E MEAEIR A7 1 A 9 S BHIR J7 T, >R MIDLIF
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[Abstract] Objectives: To compare and analyze the medium outcomes of midline lumbar interbody fusion
(MIDLIF) with cortical bone trajectory (CBT) screw and posterior lumbar interbody fusion(PLIF) with pedicle
screw(PS) in treating patients with lumbar degenerative diseases. Methods: 93 patients with lumbar degenera-
tive diseases who underwent posterior lumbar decompression fusion surgery between February 2017 and April
2018 and finished time—point follow—up were reviewed. There were 45 cases in CBT group and 48 cases in

PS group. The clinical outcomes were evaluated by visual analogue scale(VAS), Oswestry disability index(ODI),
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and Japanese Orthopaedic Association(JOA) Scores at 1 month after surgery and final follow-up. Antero—
posterior and lateral X-rays and CT scans were performed to estimate the interbody fusion conditions, and the
disc height, foraminal height, foraminal area and segmental lordosis of operated segments were measured be-
The modified MacNab scale was used for evaluating the ultimate out-
CBT group and PS

group were followed up for 52.56+4.52 months and 52.08+3.92 months respectively. There were no statistically

fore operation and at final follow—up.

comes, and the patient satisfaction was assessed through subjective feelings. Results:
significant differences in age, sex, surgical level, preoperative VAS score of low back pain and leg pain, the
ODI and JOA score between the two groups(P>0.05). The disc height, foraminal height, foraminal area and
segmental lordosis of operated segement before surgery of the two groups were not significantly different from
each other(P>0.05). Compared with pre—operation, the postoperative 1 month and final follow—up VAS scores
of low back and leg pain, ODI, and JOA scores of both groups were statistically different(P<0.05); the post-
operative 1 month and final follow—up disc height, foraminal height, foraminal area, and segmental lordosis of
operated segments all increased(P<0.05); there was no statistical difference in corresponding indicators at post-
operative 1 month and final follow—up between the two groups(P>0.05). All patients achieved bony fusion. 9
cases out of 93 occurred complications, including: 3 cases(6.7%) in CBT group, with 1 case of screw loosen-
ing and fusion cage dislocation, 1 case of isthmus fracture of the inferior pedicle, and 1 case of adjacent
segement degeneration, none underwent re—operation; 6 cases in PS group, with 1 case of wound infection, 2
cases of screw loosening, 3 cases of adjacent segement degeneration, and 1 case of symptomatic ASD under-
went re—operation. The overall complication rates between groups were not statistically different(P>0.05). The
excellent-good rate of MacNab was 82.22%, and the satisfaction rate was 95.6% in CBT group at final fol-
low—up; the excellent—good rate and satisfaction rate were 79.17% and 93.8% in PS group, and no statistical-
ly different between two groups(P>0.05). Conclusions: Comparing with PLIF with PS, MIDLIF can obtain con-
sistently clinical outcomes in the treatment of lumbar degenerative diseases, with satisfactory medium results.
[Key words] Lumbar degenerative disease; Midline lumbar interbody fusion; Cortical bone trajectory; Out-
comes; Indications
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Al PN 1 5 AR YA Y B IR AR P 5 s /B 2 93 i),
o CBT 4458 17 4], 2 28 1] 4E 4% 31~78 %, -1
59.84+12.09 %, PS 4155 25 #i, Zc 23 fil, 4F- % 39~
82 % V-1 62.27+11.26 % , CBT [l & 4 V- ¥ bl U5
52.56+4.52 4~ ,PS [& & 41V Rt 15 52.08+3.92
NH . WA B HETEAEWS LR P ) T AR B
A TeGE T 25 5 (P>0.05, % 1) .

PABRAE : (1) S5 GAEAR A FAR A (B 4G
X £k \CT S MRI)ZWr £ & BEAE R AT P 5 o fn
MEASBEASAE A W O | 205 HE o A R 728 1 5 A A
M AEIZWIARUE ; (2)IRSFIRYT 6 AN J0ak; (3) i1
fE) =4 4F 5 (4) 1 BB ARG AR JE BRI B 1
I R S s 82 B8 RE (5) B3 I T {H<-2.58D
R BRERALS R 6 £ BMI=28ke/m? R ALK, HE
BRARIE - (1) BE VTGRS 5858 ; (2) 51 A A i
o EEHEN 5 (3) BEMEB AL BRHE G & B
RS b3 LA B ™ B 4 B PR 4 . I
I AR B e 2 A0 B2 51 23 it (No0.2019-038) .
1.2 FARIE

CBT 41 . #HL4 SRR, C B X ZRHLH A
BT AR B, AR BT R RIS S S

£1 BABRE—RER
Table 1 The general data of patients in both groups
B e R e Y —

Diagnosis (C]?zzig();l p) (P(Snfz(éu)p) P value
'Zg'fﬁzi‘e 14 Fomale) 17/28 25/23 0.60
SERS (%) Age(years) 027

=60 25 33

<60 20 15

BEFE 8 Medical history

e

&Eﬁﬁﬁi 3 30 0.38
g‘i’iﬁ 23 28 0.48
%fﬁiﬂ?}fﬁrge(mmh) 5256+4.52  52.08+392 0.8
LI Diagnosis 0.56
BREGIEEE ), "

Lumbar disc herniation

BRERAE s

Lumbar spinal stenosis

BHEMBE .

Lumbar spondylolisthesis

-

ﬁlﬁfm segment disease 14 9

{545 Bt Fusion level 0.17
1B 1-level 0 40

2B 2-level 3 8

DI 3~5cm , BT HIBHESS L, 88 2 G TR %
A Gk B AR e, DR B T G B, SR
Matsukawa 88 5] 7715, 1 L1~L5 A SR gk =
Ufe 8 A7) 5 114 L B A U B I, 24 1~Smm 5 BER Y
AET AT LS/ST AT R 220 —#s fL 2 W)
4 R R AL 5 P v S A A R T 1 D A 8°
~9°, SRR T Sk AT 25°~30°77 18] IF A AR 2mm
SO IGER TR IE A 57 UL B TQ B 43 ) ok i 5
HEAMIM % B MEARJG 12, ARPEHE = W & B YK
INEEFE AR 4.5~5.5mm BB 2, B NETIE TR
JEh 30~40mm, T 22 FLA% 45 38 B2 1 R AT ELAR
— B0 MR S DA Y B R TR T T A TR
WA T i B U s A0 %) A A ) R K Gy
28 UIBR T 2G5 98 i P me i B e B B OG5 N 2%
EMBE , R ORI 5 B S 22—
L7013 A D) 28, A M B L, ol o A 8 A
Rl B Ja, B CBT BRET , FEGE I & & A
4 Bz JOT B B30 MR T B X il A7 il R R B
BT B TS R BOE A BRI, O
BRI A, e B EE RS . CE SR —
W, BEEES AT,

4t PS 4 UR IE P ARSI 1, 12 )2 0 57 B
JR B TR ALY, S B A 55 LA B B ST Y BTy
T, Weinstein 8 NV AU ST 5 BEHES R A
M, DLAFIE T R o s b2 5 F oG 98 56774
WSS R HEEE L, 20 0 AHE 5 ARIRET , AR TR
T A ) B B MR AT I GE 2
1.3 ARJEhb2E

AJ5G 24h H M PR R BT | B K TH
Jir AN RS SRR T R R RO D2 B
FITAE B T I s ARJGES 3 KA SR MEAE
B X 2 SBEME CT P4 K d, LABRIA RS 2%
KA T A I A I R R AP R R T 3l s RS 3~6
AN AR, A 0k R A A Fn s ih v 3
14 PFMifELR

JrA BAEARRT . RIE 1A H R AU D; I
AL 52 B PF 43 (visual analogue scale, VAS) |
Oswestry JJJ fig 5 i3 48 20 (Oswestry disability in-
dex,0DI) }2 H 7 Bt 7% 2 (Japanese Orthopaedic
Association , JOA ) PE43 HEATI7 RCPEA 5 3 1ok JEAE 1E
Mif; X 2 hr f CT A PEAGHER] Bl 5 18 &0, I &
A5 7 BOME B) o B A R) L e B M [ L v AR A i
PAf T BRI BT A B I R AR A )
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BHEEAT AL FE L, AR AP AL B 7E AR B PACS
(picture archiving and communication system) &
GE i, AR Bridwell U 8] Bl 5 0 S0b5 1fE | b 2
fif 4 0 CT it £ 4 I il £ 15 DL Bridwell A
IR 9 A SR IBVESE R AP s /N
I 2% AHE Shse B H A SE 4, e X5 M2,
A PSSR (HE B s N AR RS X IV
Bt bE Wl ARG R T I ZOR E A R
Bo QR X 27 o AN E o JEAE CT P41 %
S HEE AT, A A B A 3 /N SR A B R
PERlA . R H UCLAM(University of California at
Los Angeles, UCLA) & 4t Vi 52 A5 2% AH 4B 17 Bril
ARPE DL 5 AEAR S AR AR BB A8 5 SON A s RAE AR
AP FIEL WA BTBRZ, RAKR
MacNab i % WAl 5 2097 20 0, ARS8 28 2%
PR JFOR I TAEFIA T KA R BCER 16 sh i
JESZ PR 0 T AR AR O M 5l RE AR 1 52
B, 52 i) XE 5 AR A AR T 5 22 IR 7 AR o2 ),
FINE R BT PR Bz
LR =AW RO RN R AN
IR,
L5 giitirik

I i SPSS 24.0 B P AT Geit or b, T A
BHA (s ) 7, 4L PR SR BE X REAS ¢ A 56, 4 1)
XF EE ST AEAS ¢ K s TH RO R DL 2 R (%) R
7N, R H x? 5% Fisher A5 5K 55, P<0.05 £ /R 2% 57

AT EE X,
2 BHR

2.0 RS R SGEAR  VRA

PR E ARG 1A L AR KBTI AR B
A VAS 74 .ODT B 5 48 R Fr B A, JOA 3 43 8%
ARG, 22 S W B 5T 2 L (P<0.05)
ARG 1A SRR BT F AT Bt ] & B A ] L
1o A ] L R R T B o R RS n (P<
0.05) ; RET ARJE 1A~ A KA WK BE U7 I 7 25 18] A1
N7 i 7 B 18] 45 45 48 bR o6 FL B R G L (P>
0.05,%2),
22 BRBLAAE SO T AL

B BT AR FIIE R R 3 T, T AR R T
BRI VAS #7453 .ODI J JOA Wor¥igiit v 2 %
(P>0.05), RJ5 14 H CBT 41ERESRE VAS ¥4 .
ODI f JOA P43 28 LT PS 4H (P<0.05) ; K IK
BE5 5 PS ZHAH I, CBT 47 s de H by {0 C
BEEZESR(P>0.05,% 3),
2.3  FlA R I MacNab 743

KBTS, W4 BE YRR EHEas (E
1.2), i T gemia 86 17 T2t 18 47, Kik
Rifi 15 B PR 41 MacNab 6 R 28 23 51 y 82.22% Fil
79.17% (P>0.05), FamPIARIRBCERWHE (£
4), VO R 5 0 R 95.6% F1 93.8% (P>
0.05). CBT il 4232 43 4] AW 201452 2

*2 AEMBEREEMBZEFERVELER

Table 2 The clinical and radiological outcomes of patients at different time points

CBT4L ps4l
CBT group PS group
N RE14H ERV N A ARJg14A AR B Vi
Preoperation ~ Post-op 1 month  Final follow up Preoperation Post-op 1 month  Final follow up
NP ) .
WL VAS P (OF) g 404150 4641650 1.29+1.047 7.38+1.47 5.02:1310 1401110
Low back pain VAS score(point)
RO VAS VA (5) 6.38+1.30 42451737 122+0.887 6.44+1.29 48541417 1330957
Leg pain VAS score(point)
ODI(%) 64.82+11.75 39.89+10.53% 13.68+6.02% 64.81+11.68 42.65+9.11% 13.82+5.96%
JOAYI) (9) 12.04£2.58  16.67:2.477 24732737 12.0062.58  15.92:2207  24.77+2.68"
JOA score(point)
HETIBEL 5 52 (mm) 740:180 11351137 11.19£0.847 721£176 11211157 11.07:0.877
Disc height
HET] AL 75 1 (mm) 1559+127 20721617 20.56:1.56" 1554£123 20701667  20.49:1.617
Foraminal height
T LB (mm?) 107.19+14.56  161.09+19.59”  160.25+18.28" 106.40+13.64  161.18+18.237  160.44+17.06”
Foraminal area
ELHT 1 (°) 425+1.83 11.86+2.797  11.75+1.547 4.14+1.75 11.09+2.457  11.49+1.737

Segmental lordosis

T D5 AR A P<0.05

Note: ®C(1mpared with preoperation, P<0.05
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il PS 4L i R IF 452 45 B, AN T 3 6,
24 JFERIAE

9345 s & B 7 A 1] HH B O 8 & iE . CBT 41
5 PS I K GE 5558 6.7% M 12.5% (P=
0.48);CBT AHIRETMAsh IF Al G2 B R AL 1 ], R
B A G IFIERERE , R BRFIR AN S, S
G5 A S e AT 1), R S R G HE L
BRI ZLTE Sl U B R R AT AL G S
FRUBET , B 7 0 180 P 52 W 5 1 3 Bl 5 0 BT
Ui SR 1T BGR AR, MEMIBR UCLA 39l 1 2638 m
5%, PS &AL HEREATA 16,2 E N
Bl 2y 5 05 OV A SRET RN Bh 2 B, FRAE R AN
I PRSEIRYT 33 0 BLRL A BT i 4B T 1 B R
A5 HEMI B UCLA 432k T 3 I , o 1 4
B ABAEG 1T BIAE TR ToME S AR B T IRET I
18 BT 4 4 A I R

3 g

S0 2 R SR IR BT I S A ]l S A — s
FE L WO ) BT LA S M i A AT HL
AT 080 AL A A PR RS R s T R R SRAT

ThES B B ET B, ] e/ I YR A0 B TR A 5%
FERAEST, W5 F W MIDLIF GE6 A S &
PR m A TS B, AT LA B0 B A I R SR
BEE RIS T B2 AE A TR B, SR
TP A 3B AR 1 5 7 1) 42 AR ME PLIF AH He , MIDLIF 7€
FARYIE FABSE] A A il 5 A B i (] Az B
1T b 5B 5 TS AR I DRE R B Ty i el 3 T
THETCR 2N AT o WX L CBT
BRET [ MG 48 PS [ 16 Y7 I ME AR A5 14 2 2 11
PR B AG2E R S BT 4.3 4E (52 A, 4
ARG 1A . K KBE VISR R B VAS .
ODI & JOA ¥F43 W] b 8 AR i el 3 | K 2 808 35
JHR S oA W R, A A BB ) ORI B 2 R e, AR T
SRR A5 BE T I R SUME R R MR AL
JEE D)L 1o B By B i o™ A 241 B S AR R A
WRZL () X6 EE 4% Bl U7 B5) 8] 5 CBT 41 R Fl g2 15 2
FEPREIE T PS B4l B Seit 22 3 L, X & W
MIDLIF A DL i G0 7R B 5 4% 48 PLIF AHAL
R RS AR A RO, I 7 v A Bt 1 2 e 38R |
LAY I R 97 2408 5 MacNab b5 EPE 4, CBT 4048
K %3k 82.22% , W& 95.6% ;PS 4l R %

*3 BREmAKEREETSERESIERERNESER

Table 3 The clinical outcomes of osteoporosis and obesity patients at different time points

‘B R B AAE Osteoporosis

HESESE Obesity

CBT4A PSH Pl CBTZ PS4 Py
CBT group PS group P value CBT group PS group P value
4 Pregk;iﬁon 7.41x1.39 7.60=1.48 0.57 7.39+1.37 7.32+1.44 0.86
R VAS 34> P
> A~
o lgiik) ain Poj‘_’i 1 3.69+1.09 5.07+1.31 0.00 4.13+1.09 5.14+1.38 0.00
VAS score(point) PR
iy K w 1.47+0.98 1.63+1.20 0.54 126081 1.46+1.07 0.45
Prfi'iﬁon 6.28=1.28 6.53=1.46 0.47 6.91=1.24 6.64=1.40 0.46
b‘ﬁi/f ;;AS it P
() AJE 14H
Leg pain VAS Poston 1 month 3.56+1.19 4.87+1.36 0.00 4.04+0.98 5.11=1.50 0.00
score(point) VSN
Finf'ﬁ“f;fl‘ﬁf up 1.41+0.84 1.57+0.94 0.47 1.35+0.89 1.39+0.96 0.86
Pre;seﬂim 66.17¢1230  65.58+11.85 0.85 63.21£12.62  64.35+11.40 0.11
Oswestry Jj G fi RE 1A
B8 50(%) Post_op N 37.09+11.19 43.00£9.58 0.03 35.74+10.35 41.82+9.26 0.03
oDI
s
Finf'j‘gfl‘ﬁf up 14.42+6.23 14.22+6.17 0.89 14.93+7.03 13.94+6.43 0.27
Pre Zl'feﬁiﬁm 11.722.53 11.73+2.85 0.98 12.65+2.25 12.4622.53 0.07
JOATESY (43) RE 1A
JOA score ot 11 17.34+2.30 15.732.23 0.01 18.26+2.20 15.75+2.20 0.00
. ost—op 1 month
(point)
= v b3
ARG Vi 24.38+2.67 24.20+2.80 0.80 24.26+2.93 24.11%2.95 0.85

Final follow up
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B1 B ksl
2 LA/5 HE ) 8 %8
AIFERHEL  ab
AR IE A R 1475
HETE] BRAE 7, MER D
G FE R ed R
T 2% R ThT B A% D T 1
ME MRI T2 0 AL 1% 7=
L4/5 HEfR) #E58 th (h
S g A2 BL ) | AH R K P
T s % ™ 5 A7 J, 4k
RAEEHRAE e f ARG HEMEEMNOL X 28 F s 1A4/5 HE ] BR ] AL 35 B AR BTN g b AR S MR 10 B I8 1f A MIRT T2
PSR U EBIE , oW BRI i) ARJG 6 AN H MEHE CT /s & S b B /N g ad  HER A4 k~n RJG 2 4F 4.2 4F
Ve IO 57 P 61 52 7 8 R g, DG P L i A g BT B

Figure 1 A female patient, 51 years old, [4/5 disc herniation with osteoporosis a, b Pre—operative anteroposterior and

lateral radiographs showed narrowing intervertebral height of 14/5 and osteophytes formation ¢, d Preoperative MRI T2-
weighted images of sagittal plane and cross—sectional lumbar vertebrae showed protrusion of 14/5 intervertebral discs(left—
center), severe compression of dural sac at corresponding level, and stenosis of spinal canal e, f Postoperative X-ray
films of lumbar spine showed that the intervertebral height of 14/5 and height of intervertebral foramen increased than
before operation g, h Post—operative MRI T2-weighted images of sagittal and cross—sectional lumbar vertebrae showed
spinal canal compression was relieved, no obvious stenosis of spinal canal i, j 6 months after surgery, the lumbar CT
showed continuous intervertebral trabecular passage and interbody fusion k—n Post—operative 2 years and 4.2 years fol-
low—up, anteroposterior and lateral lumbar X-rays showed internal fixation well positioned without screw loosening, frac-

ture, or pulling out
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2 Ltk ,67 % ,13~15 PLIF RJ5 14,12/
34RHMERG  ab ARTTIEAR LML 2R L2/3 HE
B2 eod AT bR TAT A A0 W 7T I AfE MRT
T2 MAUZR 7R L2/3 58 e, TR] 7K P A A8 4 52
J&, MER RS e f AJSNEAEIE M A7 )7 7 HEARE
[F J veg J3E A I L g 2 A 5 AL T AR I g~i
AJG 3 A BEHE CT F 43 878 PS #RET 4 CBT
WRETISTEAL , BB R BT 030 IE A, 1.2/3 HE[H]
B /N HER LS j~om RIS 2 4F 4
D 5 v A 1) WA L O 7 7 e TR] gy B8 o A () L vy 2
) ) ) © RWIR TR, A BT S B i

Figure 2 A female patient, 67 years old, 1 year after L3-L5 PLIF, and 12/3 ASD a, b Pre-operative anteroposterior

and lateral radiographs showed the intervertebral space of 12/3 narrowing ¢, d Preoperative MRI T2-weighted images of
sagittal and cross—sectional lumbar vertebrae showed 1.2/3 disc herniation, same level dural sac compression, and spinal
canal stenosis e, f Postoperative X-ray of lumbar spine showed that the intervetebral height of 1.2/3, foraminal height
and foraminal area increased g—i 3 months after operation, lumbar CT showed both PS and CBT screws in places, cor-
rect trajectory of CBT screws, L2/3 continuous intervertebral trabecular passage, and interbody fusion j-m 2 years and
4 years after surgery, anteroposterior and lateral X-rays showed the height of L2/3 was maintained, without screw loosen-

ing or pulling out

72.17% 1 5% 93.8% , B AR UE, MIDLIF B Jinfik HHT, A8 BB A E I 47 (85 R [ e
B RER D) RE RS S PLIF AHAL, PR R FBAE il E Rk, DFE 2038 B AR 5 I &
R PSR R T LR Z MR RE 25 EREREA S, WA RN IRETRA
Bz —, B ARSI B B AREAR R 45 B BT A ek B TR OE
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& 4 MacNab iFfE 4R
Table 4 Assessment result of MacNab

CBT 4 PS 4 Pl
CBT group PS group P value
5 Excellent 24 20 -
K Good 13 18 -
1 Fair 6 7 -
2% Poor 2 3 -
PE B (%) 82.22 79.17 0.71

The excellent-good rate
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