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Outcomes of minimally invasive transforaminal lumbar interbody fusion via Quadrant retractor versus
conventional posterior open surgery for degenerative lumbar spine disease/YAN Guoliang, JI Zhengang,
GAO Haoran, et al//Chinese Journal of Spine and Spinal Cord, 2013, 23(3): 244-250

[Abstract] Objectives: To compare clinical outcomes of minimally invasive transforaminal lumbar interbody
fusion(MIS-TLIF group) via MAST Quadrant retractor vs conventional posterior open surgery(open group) for
degenerative lumbar spine disease. Methods: From March 2008 to June 2010, 80 patients with single—level
lumbar degenerative disease and failed with conservative treatment were enrolled in this study. All cases were
divided into two groups randomly, with 40 patients in each group. There was no significant difference in age,
gender, body weight, clinical diagnosis or the segment between the two groups(P>0.05). Minimally invasive
transforaminal lumbar interbody fusion via MAST Quadrant retractor or the conventional posterior open surgery
was performed randomly. The operation time, blood loss, postoperative drainage, hospital stay, creatine phos-
phokinase(CPK) in serum, MRI-T2 relaxation time, visual analogue scores(VAS) for back and leg pain, Os-
westry disability index(ODI), and fusion rate by 24-36 months follow—up(mean time, 29 months) between two
groups were compared. Results: The MIS-TLIF group had similar operation time to the open surgery group
(141.0£27.3min vs 139.5£33.7min, P>0.05). Intraoperative blood loss, postoperative drainage in MIS-TLIF
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group was 268.0+122.2ml and 25.6+£32.4ml, which was significantly less than 370.0+£147.1ml and 277.8+
167.4ml of the open group, respectively (P<0.05); postoperative hospitalization time of MIS-TLIF group was
shorter than that of open group (7.3+3.2d vs 9.5+2.7d, P<0.05). The VAS and ODI were lower at 1 and 24
months postoperatively than preoperative ones in both groups(P<0.05). At 1 month, the MIS-TLIF group had
lower VAS score than open surgery group (P<0.05), while no significant differences with respect to VAS for
back and leg pain at 24-month and ODI at 1 and 24 months were noted between the two groups (P>0.05).
The CPK levels were significantly higher at 1, 3, 5 days after surgery(P<0.05), and peaked at 1 day after
surgery, meanwhile, which were significantly lower in the MIS-TLIF group than the open group at 1, 3 days
after surgery (P<0.05). The MRI-T2 relaxation time of the multifidus muscle was significantly better in the
MIS-TLIF group than the open surgery group at 3 months after surgery(P<0.05). Radiological analysis showed
similar fusion rate at 6 and 24 months after surgery(P>0.05). Conclusions: Minimally invasive transforaminal

lumbar interbody fusion via MAST Quadrant retractor surgery and conventional posterior open surgery both can

achieve a good short—term efficiency,

to early functional recovery.

but the former surgery had less soft tissue intervention,

and conducive
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x1 FMAREN—BREM (n=40)

Table 1 Basic clinical data of the patients in each group

A F AR TFFARH
(MIS—TLIF) (Open)
AR (%) 54.129.1 58.1x11.3
Age (years) (26~69) (39~77)
K (kg) 69.2+12.4 74.0£13.3
Weight (53~100) (50~106)
P (1)
Gender(male/female) 3218 30/10
FARATB ()
Surgery level(n)
LA4/5 28 30
L5/S1 4 6
L1/2 0 2
1.2/3 8 0
L3/4 0 2
i 32 W5 (f81))
Clinical diagnosis
PRHER G HE 15 10
.umbar disc herniation
BRERRAEE 17 19
Lumbar spinal stenosis
Degenerative  spondy 8 11
lolisthesis
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F2 WARD REHEXBEREREMEELER (n=40)
Table 2 Comparison of perioperative factors and fusion

rates in each group

%4 3
CCIEr L
MIS-TLIF Open
pen

TR} H] (minutes) 141.0£27.3 139.5+33.7
Operation time (90~180) (90~210)
AR S L 3 (ml) 268.0+122.2 370.0+147.1
Intraoperative blood loss (50~500) (100~700)®
ARJF5I R (ml) 25.6£32.4 277.8+167.4
Postoperative drainage (0~136) (50~690)"
AJG A BERT ] (days) 7.3£3.2 9.5+2.7
Postoperative hospital time (3~15) (5~16)"
. 1(H3 Rk )
JFk E ( fﬁ'] ) 0 (superficial
Complications(n) wound infection)
ARG 6 A AR (n)
Fusion rates at 6 months

149

Grade 1 60.0%(24/40) 52.5%(21/40)

29

Crﬁide 5 37.5%(15/40) 40.0%(16/40)

39

T 2.59%(1/40) 7.5%(3/40)
ARJG 24 4 H ity %
Fusion rates at 24 months(n)

19

Crﬁide 1 97.5%(39/40) 95.0%(38/40)

2% o o

Grade 2

3%

Grade 3 2.5%(1/40) 5%(2/40)

D5 RO F AR L P<0.05
Note: (DCompared with MIS group, P<0.05

i VAS PF 0 B F AR 4515 58 P F AR A b A
YA GI255 (P<0.05), KRG 24 4~ HBEF VAS
W5 &R 14H 24 4~ H B ODI B4 He A 4
TGiit2¢22 5 (P>0.05) ., CPK 7R J5 1.3 .5d B} A
IR (P<0.05) , RJ5 1d kB mis R JE 7d FA
WA IEH  IFTEARIE 1.3d B eI T AR 4 AR T
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it FARA(F4),
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Table 3 Comparison of the VAS and ODI in each group
[ZRIER & 58 TF il
A4 FAR4A
MIS-TLIF Open
AT VAS P55 7.2+0.9 7.3+0.9
Pre—op VAS(back) (6~9)(n=40) (6~9) (n=40)
AJE 1A H ISR VAS P75 3.3+0.8% 4.0+0.6"%
Post—-op VAS(back) 1 month (2~5)(n=40) (3~5)(n=40)
ARJF 24 4 F R VAS 4> 2.5+0.57 2.6+0.57
Post-op VAS(back) 24 months (2~3)(n=40) (2~3)(n=40)
AR VAS P-4 7.2+0.8 6.9+0.9
Pre—op VAS(leg) (6~9)(n=34) (6~9)(n=32)
ARJE 1A H BRI VAS ¥4 3.4+0.9Y 3.8+0.9%%
Post—op VAS(leg) 1 month (2~5)(n=34) (3~6)(n=32)
I 24 4 F BB VAS P43 2.4+0.57 2.5+0.57
Post—op VAS(leg) 24 months (2~3)(n=34) (2~3)(n=32)
A ODI 53.1£7.4(n=40) 53.4+£7.2(n=40)
Pre-op ODI (42.22~71.11) (44.44~71.11)
RIE 14 H oDl 41.3+6.7Y(n=40) 41.4+6.9Y(n=40)

Post—op ODI 1 month (31.11~55.56)  (31.11~57.78)

ARJF 24 4~ H ODI 22.7+2.3Y(n=40) 22.9+2.8%(n=40)
Post—op ODI 24 months (20~26.67) (20~28.89)

(D5 AT P<0.05 @45 381 T AL I P<0.05
Note:(DPostoperative compared with preoperative, P<0.05; 2
Compared with MIS group, P<0.05

T4 HMOUFARAEREFRFRAEANABRGIEIRILE
(n=40)

Table 4 Comparison of the indicators of sacrospinalis

muscle damage in each group

. 2 i
CCIER L G
MIS-TLIF 0 -
pen

AT AR B R W (U/L) 72,9563 73.7£4.2
Preoperative CPK (65~83) (60~89)
A5 1d WURR B R e (U/L) 527.3+45.1V 656.9+57.6%2
CPK 1 day after surgery (459~600) (469~936)
AR5 3d WURR B B W AE(U/L) 259.9+44.2V 327.9+69.312
CPK 3 day after surgery (190~342) (199~432)
A5 Sd LR B B2 B (U/L) 160.4+32.3% 162.5+15.87
CPK 5 day after surgery (120~210) (144~201)
AR5 7d WURR B B WG (U/L) 89.6+8.9 91.1+10.4
CPK 7 day after surgery (75~105) (75~108)
ARG 34 MR T2 5t B i) 52.1£5.2 94.6+6.9%
T2 relaxation time(ms) (40~61) (80~110)

1 (D5 AT A P<0.05, 245 i8] T A2 H 4 P<0.05
Note: (DPostoperative compared with preoperative, P<0.05; 2
Compared with MIS group, P<0.05
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Q.

Bl 1 82,57 % 145 HEm A% L ab RATIEHE MRI /R 14/5 HERI 898 AHES cod BGITFICT ARG 3d IEAHE F M)
i X KA RN EEME RE e RJF 3 DA MEHE MRLRES LN A L KEE & ES % ARG 6 A A MM AL X 2k 5
ISR [ AR R ETA] o B R N DE L R B 2 S 48 & LS MEMRIE B ( 1 1) L5/ST A o] 48 v ok 8 58 iy
a AR AL R AL X 2R 78 LS MM | L3 B b ARATIEME MRI 7S L5/S1 HEMR] £ R AMERE cod WA F ARG 3d fEHE
IEMAL X 2R 7R WIEE AL S R e ARJS 3 A4 F BEAE MRLRTES JLAK BB £ RIS 6 4 F MM AL X 28R HE A i)
R R, P ) o B R, N [ o 7 R4

Figure 1 Female, 57 years old with the herniated disk of 14/5 a, b The preoperative MRI images of open group
showed the 14/5 intervertebral disk herniation into spine canal ¢, d The postoperative radiographs showed well position
of internal fixation at 3 days e The MRI image showed still wide range of high signal within the back muscle after 3
months of the surgery f Lateral radiograph after 6 months of the surgery showed bony fusion, intervertebral height recov-
ery and well position of internal fixation Figure 2 Male, 48 years old, spondylolisthesis of L5( I degrees) with the
herniated disk of L5/S1 a The preoperative flexion lateral radiograph showed spondylolisthesis of L5 ( I degree) b The
preoperative MRI showed the L5/S1 intervertebral disk herniation into spine canal ¢, d The postoperative radiographs of
MIS-TLIF group that showed well position of internal fixation at 3 days e The MRI showed lighter edema within the
back muscle after 3 months of the surgery f Lateral radiograph after 6 months of the surgery showed bony fusion can be

seen, intervertebral height recovery and well position of internal fixation
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