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[FZE]B K LA (minimally invasive, MIS) 5 JF B (Open ) I #E 28 A 18] FL ME {4 18] il & R (transforaminal
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Clinical outcomes of minimally invasive versus open transforaminal lumbar interbody fusion for lum-
bar revision surgery/MAO Keya, WANG Yan, XIAO Songhua, et al/Chinese Journal of Spine and

Spinal Cord, 2013, 23(9): 789-793

[Abstract] Objectives: To compare the safety and effectivity of minimally invasive(MIS) and open transforam-
inal lumbar interbody fusion(TLIF) for lumbar revision. Methods: From January 2009 to December 2011, 21
patients necessitating single level lumbar revision underwent MIS-TLIF, while 24 cases with the same disor-
ders underwent traditional open TLIF. No significant difference existed for preoperative demographic data (P>
0.05). The results of operation time, operative blood loss, postoperative ambulation, and bed time were com-
pared between two groups. Futhermore, clinical outcomes were assessed by visual analogue scores(VAS) for
back and leg pain, Oswestry disability index (ODI) and radiographic images at 1 day before surgery and 5
days, 3 months, 6 months and 12 months after surgery. Radiological fusion was assessed by using plain ra-
diography and CT scans at 1 year postoperatively. Results: Operative blood loss, postoperative ambulation
time and bed time for MIS-TLIF group were better than Open-TLIF group (P<0.05). 2 cases in two groups
suffered from dural tear respectively, but the operation time of MIS-TLIF group was longer than that of
Open-TLIF group(P<0.05). The postoperative VAS and ODI scores at 3 months, 6 months and 1 year in two
groups were better than the preoperative counterparts (P<0.05).  Except for the VAS score for back pain 5
days after operation in MIS-TLIF group were better than that in Open-TLIF group(P<0.05), no difference ex-

isted at any other time point(P>0.05), and no difference existed for fusion rate between two groups at 1 year
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postoperatively(P>0.05), which was 66.7% for MIS-TLIF group and 62.5% for Open—TLIF group. Conclusions:

For single level lumbar revision surgery, MIS-TLIF is safe, minimal invasive and effective.
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VTG A 2 AR A 451 Harms S5 3E FF il 28 4k 1]
FLIEHEME AR [H] Bl 5 K (open transforaminal lumbar
interbody fusion,Open—TLIF) i iz #E ] LA % &
B HEAT U ARG, n e R R TR Y
Rl R, DA 3 A Al S 0 28 AR AR 451 4519, (H
J& Open—TLIF 7 ]2 ] B JF 1) S b 15 22 7 A4
SFWUP IR 22 B LR THT A P 28 S, A 55 UL
A B AL, FEOR G FEARPC IR AR S I [E]
FEARI, 3T AF T JR 14 B 28 e 1) L A AR A ]
A AR (minimally invasive transforaminal lumbar
interbody fusion, MIS-TLIF) i i 5% 1F ff A % &
N AEIR Y AR 380 30 R A 0 R [ R, SR T
HESF AL B, TRV 2 IEHERORR IR YT Th IS
TC R ROCRE TSR FH %7 12 AT A 48 5
AR B SCHER e B 8D AWEGEIE o R H MIS-
TLIF F1 Open—TLIF P #h 77 247 B AE BE F AR 09
RO, T4 MIS-TLIF 17 B8 FA 19 & 4 1k
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1 #R5HE
1.1 —geRt

PASAE . (D) AT BEMER ARG E K (2)
F A [R5 B [RMGE AR 5 (3) B AR 7 R B 5 SE AR A
IRAE—30; (4) BT AR T 00 J5 BEHE AR ) % HE
WA | B HE ]S4 R R s A
M VI BRI A HEBR A5 . (1) AR R Be R
BT BB AR 5 () WIIRIEMET AR ; Q) A&
Pr bR R S AR T (4) MR 0 A sk AR 22
(5) ARFRIG I RAEIR BARIEAR —2, 2009
£ 1 H~2011 48 12 H 3G 45 6] 835 0 A A B
g%, Ho 21 ) /8 3 BE T R R H MIS-TLIF
A, B E— A B 4 24 A R
Open-TLIF F-AR |, H [7] —Fk 5 (14 HAh 41 25 4= 58 1
PIAEL B A M) TR B A B R R

WZW AWK TR E RS ER (P>
0.05,% 1),

1.2 FARFE

1.2.1  MIS-TLIF 77k I8 E v 7 ikl
SR BT MO, C VRS X R ML I T AR 1)
FAE & SR HBUI 55 E i ) 1 B A 2k 2.5~3em,
WY IR EE B A T R, IR
PR BB 5R B ALY, 3 O A S AR IR T A7
B ETIE 22 5 B S A A F L AR D) B b v A
PRTR T8 oA AR AR 57 A AR 40 | T 28
B ArEB 4, BT UIBR B )0 I 47 HE A
ZERRIRAT | T A R Ao 2 AR R 7 RORR ZH 2, )
O VR S V75 I M ) 45 RN A0 20, R AVITBR 9 =)
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x1 MABREN—MHAH
Table 1 Demographic data between the two groups
MEBIHn=21) YIIFH@R=24) P

MIS-TLIF Open-TLIF
AR () 51+25 53429
Agely) (29-67) G271y 0807
AL (F1%)
Gender(male/female) 13/8 15/9 0.967
B ()
Spinal level fused
LA/5 9 11
0.841
L5/51 12 13
S () 45+37 47+41 0.865
Time of recurrence (6~88) (3~91) .
IV i (1))
Primary diagnosis
HE[] 35 5 14
Disc herniation 13 15
o 0.967
HEBE e
Spinal stenosis 8 9
pinal stenosis
IR T AT (1))
Primary procedure
J5 M [ I i
HEA I AR 7 8
Artifistulation
AN B BE T ME ] 4
iBRAR Microendoscopic 3 4 0.974
necleotomy
i AR DD I A A
JER 11 12

Laminectomy
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SR AU N 2 T A 5 AR AR BT R Bk | Y
IR Je [, C BYVEF X 2R AL 3% I o8 PN [ 2 o
R4 ATICE 50 R 1
1.2.2 Open-TLIF Jj % Z% Harms 5905, &
AR A BRI R AL U R R R
R R IR FOR T2 [ 00 53 188 22 UM 5G4y S Ah 2%
A EOLERA T A 4 ROHE 5 HUIRET BT R
RO G RTR A MEAR , 2 R TEE AT R AR AR
A DR IR Al G . BB IR [ E , C Y
X LA LG E P B 8 RIS, OB SR
BIFXRMG A,
1.3 WEAEhR

ML TR E] U0 R AR I
i ORJE N MR AR S AR B, RHT 1d &
ARJG 5d.3 A~ H .6 A HF 1 AR R FH P90 0o 152 40
PF-43 (visual analogue scores, VAS) 17 I Jf5 F1 /58 %
WAy, RAT Id, ARJF3AHA 6 AR AR
Oswestry M HE D)) 8 [ 15 75 %0 (Oswestry disability
index, ODD) W73 MRAE AT 1 4R IEAHE X 28 7 Fl CT

B A 5E i F AR, 05 1 — A& . MIS-TLIF
2 5 Open—TLIF A ¥4 2 5 8 35 A v i 50 A8 i
2L G R, AR AT RE BB AN, RS TR E
I HE PR 2R R AR R A3 1 RE R A AR T ACAE

MIS-TLIF 21 AR H il i . AR S5~ Ho i 8h B
] AJEFEEBE H 2 2 A8 T Open-TLIF 41, F
A [ MIS-TLIF 41K F Open-TLIF 41 (P<0.05);
MIS-TLIF £ F- A 5% FH XU 55 1 w51 151, S 4 o
KB BT Open—TLIF 41 (P<0.05,% 2).

AT 2 FBR S VAS 14 & ODI B4t
222 5% (P>0.05), RJ5 5d MIS-TLIF 41 1% %
VAS #5348 F Open—TLIF 41 (P<0.05) , il VAS
VRS A IRl e A e B 127 22 = (P>0.05) . R 3
A6 A1 AR . BRIE VAS P43 ODI
VA E 0 F AR T (P<0.05) , [7] — B[] A 9 2 1] 1L
BIGIT #2257 (P>0.05,% 3),

®2 MABRERFARHPHER
Table 2 Perioperative parameters
AN (n=21) TFFik 4 (n=24)

E'Z‘H'F::gﬁﬁﬁﬁf , %FH Bridwell ﬁ{flgj)ﬂz 'ﬁ[\ Hg*ﬁ MIS-TLIF Open—TLIF P
LS RS F A (min) 167+36 146:30 (09
r o Operation time (120~210) (110~200) :
14 Suile#ab s ! L
AR 1L (ml) 226x172 428+295 0.009
}T{Fﬁ SPSS 12.0 iﬂiﬁ—%‘ﬁ“%é}ﬁ , [ﬁ]#ifﬁ‘ 1:5; Intraoperative blood loss (100~600) (350~700) ’
. - N _ - SR Y10 K 28+2 115436
AL R ¢ B, I — 45 AL P A Je e Lonah of o ON G0ig) 0000
ST FUBER 7 2293 01, P<0.05 1 22 534 4t ARG FH 1 (h) 31222 49425
S N Postoperative » - 0.015
JYRE P ~ ~
PES-8 ambulation (15~43) (28~63)
ARJFEREH (d)
. T 42428 6.7+3.3
Length of hospitalization 0.009
2 R after surgery (3-8) (5-10)
®3 WHBREARNESER BRE VAS 595 ODI
Table 3 VAS(back and leg pain), ODI of the two groups at different time—points
T VAS P45 [ VAS F453 ODI(%)
B TT 2R [ZClE: TR [ZEE:! A i
MIS-TLIF Open-TLIF MIS-TLIF Open-TLIF MIS-TLIF Open-TLIF
- ARE 43+28 45+3.1 7.53.6 7.8+3.8 42.3+23.6 41.8+25.8
reoperative
Fi A5 5d 4.1+1.7 5.8+1.87" 2.9+1.5% 2.8+1.8% —
ive days after surgery
e o3I 2761207 2621307 17:0872 18107 246:1387 2571547
ree months after surgery
N o . . .
Gy i 1 1.7:0.872%  1.8+0.872 15:0972 1420872 1874677 19.8+727
ix months after surgery
One v 1A 14205728 1.520,6129 070372 0.8£030% 146:3719 15244309
ne year after surgery
P 0.000 0.000 0.000 0.000 0.000 0.000

1 (D5 R A P<0.05, Q5 FAA G SdAiTt P<0.05, @5 RILLARJE 3 4 A A H P<0.05 5% 5 {01 4L IR W [F] 21 L8 P<0.05
Note: (DCompared with preoperative value, P<0.05; @ Compared with the value at 5 days after surgery, P<0.05; (3)Compared with

the value at 3 months after surgery, P<0.05; *compared with the value of MIS group at the same time—point, P<0.05
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4 Bridwell HEMGlA PFMFRifE, XTARJE 1
AEIEA A7 HEHE X 2R R AT PF A MIS-TLIF 4 1
Geah A 12 41 (57.1%), 9% 9 11 (42.9% ) ;Open—
TLIF 4 1 el A 14 491 (58.3% ), I a4 10 Bl
(41.7%) , AL LI T ge it 22 22 5% (P>0.05) . R
1 4E Bl 15 iF  MIS-TLIF 20 14 ] 8 & #k17 CT F
P+ = FmAR A, 2550 WoRMER [R5 4015 1 1
il (1) ;0pen=TLIF 4 15 il #& 47 CT *FH+
YR A A A5 R R MR AR RS

3 it

LA 0] 95 28 HH A | TR A5 0 2 o 45 M A
K ARG FARIGIT IR, B I ] A 2 4 R0 A
ik — AR AR ] B A AR R A
ERAETIMER SRR K, BRI B
S FIBRIFEE AR, ZEORSFIRYT TER A L T AR
B FARIGITO, WEME LG ARAE b WEHE RS 1
LRI TR, SCERIRGE H AR A F AR DA T
FAE BT T i A )2, G v R A £ ) il e
THRAMB K, G250z 2k
JEH[‘MO] o

FEH I T AR BEATHER R Rl & R B, TEie
SR % BT 4R ] il & R (PLIF) 8 & TLIF J5 ik,
PR 75 R 1A B B AN 2 R A 55 L IR B R 4

M 35 AR H I RN R R O R B
Okuyama 25"SR ] PLIF FARIGYT 79 51 I AE W i
i, P TR IE a] 2 i A R 2 AR T A 6
BE (12%) H BT BHE N AR . — D2 rhul
(AT 5 41 T8 221 11 2 A ) 28 38 47 1 9 o £R 3 o
170 i (77% )% Fi PLIF dE47 # A& F AR | 5F- 35 i
i35 F] 1500ml,18.5% i & H 8L G i 47 24 121
Hackenberg %135 H TLIF J7 33897 54 1) FEAHE 1R
Ty i o 8 19 (15%) S fiE T K 1
M A 3 485ml, 1 11 (1.85% ) £ 5 A rp HY B ol
ZoARP7 . T Salehi EU[alJET 24 {51 FEEAE 5 9 >R
TLIF FARIGI7 08 Hd 10 6 (42% ) h #E
FAR,FH 2R F] 1400ml, 1 6] E b T g
FRAB O 2 A 2 T . AWFSER ] Open—TLIF
HEAT HEAE RIAZ 19 24 BB b, AR v i 4 5 3]
428ml 2 ) g 3 AR v PR ST 2 UESE TR
FAR BT AR 2R s A L

T AR K BB RN BOR B & i, JE 5% 1E
TN TSR TR A TR, R A
55 2 ZLLA R B R B 2 R UTE S AR A,
A B G a0 L R AL U, 1 I IR iR £
B MIS-TLIF HA 3L/ A b b i 2>
Yo Geid [0 AR5 M R & 2R SRR AR R a0
Bl FARB AR | AT AR RS TR

B 1 MEIH B 2,54 B LA/S IERER B2 MAEARSS 7 48 B A4 TR 2 ab @
AR TEAEE A, X 28 )7 MRI 7 TA/S MR B/NFEHER BB ARG R E R eud BIEARG
3d MEMEIEMIAL X 2R R 7 k5 HUBR AT FME ) il 5 4% 02 8 R AF e f RS 1 4R CT e R AL AR
A 7 A A s A A 1) A 0 O T A P LA

Figure 1 MIS group, a 54-year—old female patient, presented with back and left leg pain
for 2 months after a surgery for 14/5 lumbar disc herniation 7 years ago a, b Anteroposte-
rior X-ray films and coronal view of MRI films before revision showed recurrent lumbar disc
herniation at 14/5 ¢, d Anteroposterior and lateral X-ray films 3 days after surgery showed
good position of the pedicle screw internal fixation and cage e, f Coronal and sagittal view

of CT scans at 1 year after revision demonstrated solid interbody fusion
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Al RE , Wang 5153 551 SR G808 Rl R 17
Ly = o N E AR Sy NN IR 3 i (Bt R EE RN
rp Il (291ml) AR S5 519 & (25ml) b I ik 4
(652ml, 147ml ) B &b BEARG, T1F S5 G060 A8 7T AW
Bl /D AR FRATTR ] MIS-TLIF 347 [ AfE
BieF AR, BMY) 0K E R 28mm , AR HoE 1
I 4t (226ml) B AR F ¥ ik 4, I HAS ik & 51 i
B ARIE R BT MY B R A BB L TR
B FA i o TR B R, A5 PR
S5k, [ 285 TLIF A B AT DAY /D53 85 5% — IR T
A3 B R R

R MIS-TLIF 47 I HE B0 48 7T L vsi 281 3
Ik B IR HR T B 2 > i 2k
O T A TR A AT BB AR, IR T
AT SR IR TSR AT R I T R
AR LM . Selznick FF1CR FH MIS-TLIF J7 i3k
7 43 fl R, o 17 41k BiiE TR 26 1w
AR, P[] i G B 3 M 25 7 (R BB F R
IFRRE A 2R T R S R R 2 AR T 5 LE A
AN FI I 1T BE T RIS 09 VAS W4 MR 5
I RAETC W E 22 5 A A 2 IR, R
HE RN G AR B TE 2 B e AR . SR H MIS-TLIF
J7 35 BB B A BN IF ARE AR5 A i B b ap
PL4E ARG R M 76 s A B ke, 4 B %
AR NG B AR 0 35 22 1 SR T AR 8

AT AT LA Rl 75 TR 1) B 2 H W2 3R A5 T SE 1)
R E, AR5 MIS-TLIF 415 Open-TLIF 41
ARJG 1A Bl 17 s A A [R] Pk Rl 5 G Wb 35 M 25 5
UE SR FH MIS-TLIF 77 W HE #1182 — Fh & 4 |
AIAE AU TR T 1k AR AR T 0 15 5o R B T
B[] A B, 0 SR R 6% SR FH Bt AL X R ) i s ek F 5
I 1 o0 B 77 B (] R ) Kt | G235 SR T g &g
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