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Influences of different cage implantation techniques on posterior lumbar interbody fusion/TANG Qiang,
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[Abstract] Objectives: To explore the influence of the cage implantation methods on lumbar fusion. Meth-
ods: Two—hundred patients underwent the 14/5 or L5/S1 single-level lumbar interbody fusion from June 2010
to June 2014 were reviewed. According to the cage implanted methods, the patients were divided into oblique
implantation group(100 cases) and transverse implantation group(100 cases). The age, sex, bone mineral densi-
ty(BMD), body mass index(BMI) and operative level of the two groups were recorded. Oswestry disability index
(ODI) and visual analog scale(VAS) score were recorded before operation, postoperation and at the last follow—
up. The X-ray and CT examinations were performed at 1 week, 6 months, 12 months and last follow—up af-
ter operation. The height of intervertebral space was measured preoperatively, 1 week after operation and at
the last follow—up. The area of bone graft and the distance between the cage and the edge of the vertebral
body were measured at 1 week and the last follow—up after operation. Reform Brantigan scores were used to

evaluate intervertebral fusion at 6 months, 12 months and the last follow—up after operation. The breakage of
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screws and rods and recurrent back pain during follow—up were recorded. Results: There were no statistical
differences in age, gender, BMD, BMI index and surgical segments between the two groups(P>0.05). Preopera-
tive intervertebral space height,

(P>0.05). All patients were followed up for more than 24 months. In both group, the ODI and VAS scores at

ODI and VAS scores were not significantly different between the two groups

the last follow—up were significantly improved compared with those before the operation(P<0.05). There was no
statistical difference in the height of cage between the two groups(P>0.05), and there was no statistical differ-
ence in the height of intervertebral space after operation compared with that before operation (P>0.05). One
week after operation, the average area of bone graft in transverse implantation group(322.26+32.36mm? was
larger than that in oblique implantation group(198.40+22.08mm?(P<0.05). In oblique implantation group, the
distance between the fusion cage and the left and right sides of the vertebral body were 8.5+1.2mm and
21.2+1.5mm respectively, and the distance from the posterior margin of the vertebral body was 4.2+0.5mm. In
transverse implantation group, the distance between the fusion cage and the left and right sides of the verte-
bral body were 13.1+1.8mm and 14.2+1.4mm,
body was 9.8+0.8mm.
transverse implantation group(90%) was higher than that in oblique implantation group(71%) at 6 months after

operation (P<0.05),

and the distance from the posterior margin of the vertebral
There was significant difference between the two groups (P<0.05). The fusion rate in
but there was no significant difference between the two groups at 12 and 24 months fol-
low—up(P>0.05). At the last follow—up, the loss of intervertebral space height in transverse implantation group
(1.8+1.6mm) was lower than that in oblique implantation group(2.6+1.7mm), the bone graft area in transverse
implantation group (423.56+23.29mm?) was larger than in oblique implantation group(299.64+21.68mm?, and
there was significant difference between the two groups(P<0.05). During follow—up, 4 patients in the oblique
group had screw and rods breakage, 5 patients had back pain recurred; there was no screw or rods breakage
in the transverse group,

and 2 cases had back pain recurred. There was significant difference between the

two groups (P<0.05). Conclusions: Both transverse and oblique implantation methods of cage in posterior

lumbar interbody fusion can achieve satisfactory clinical results. However, transverse implantation can better

maintain the height of the intervertebral space, and the early fusion rate is higher, which can reduce
postoperative screw or rods breakage, recurrence of back pain and other complications.

[Key words] Lumbar interbody fusion; Cage implantation methods; All pedicle screw system; Intervertebral
bone graft; Fusion rate
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Figure 1 a, b On anteroposterior and lateral films showing the three markers on the intervertebral cage when it was
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positioned obliquely Figure 2 a, b On anteroposterior and lateral films showing the three marker on the interverte-

bral cage when it was positioned transversely
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Figure 3 Measurement of bone graft area: the total

cross —sectional area minus the cross —sectional area of

cage
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x2 WHBEAR.ARE1EAMKXEHFE ODI & VAS 45 (x5 ,n=100)
Table 2 ODI and VAS of the two group at preoperation, postoperation and last follow—up
oDl VASH-43/VAS score
A Hi ARJE1H ERN ) A ARJE1H ERNC )
Pre—operation Postoperation Last follow—up Pre—operation Postoperation Last follow—up
4 67.7+12.6 16541220 14.1£10.17 6.52+1.61 24140.520 1.63+0.62"
Oblique group

B 1 41 68.5+12.8 17.0+11.87 13.9£9.7V 6.21+1.42 2.34+0.58" 1.33+0.70%

Transverse group

(D5 R AT 4L P<0.05
Note: (DCompared with preoperative value, P<0.05

*3 MABRERTMARTIEMEBRNHEEIRSE EBERAMEHRTE (x+s,n=100)
Table 3 Comparison of intervertebral space height, bone graft area and average height of cage
HET B 65 B2 (mm) B (mm?) il 2 s e
Intervertebral space height Bone graft area (mm)
AHf ARJE 1 RIKBE VT LR ARG 1 RN Cage average
Pre—operation Postoperation  Last follow—up Loss degree Postoperation Last follow—up height
Al 9.2+1.1 1395197 10.8£1.57 26+1.7 198.40+22.08  299.64:21.68  11.5:1.4
Oblique group
el 10.4x1.3 13.2+1.8Y 11.1£1.292 1.8+1.6% 322.26+32.36%  423.56+23.29% 11.6=1.3

Transverse group

T (D5 R 4R T H % P<0.05 325 [l i ] £ A% 1) 201 HL ¢ P<0.05
Note: (DCompared with preoperative value, P<0.05; @Compared with oblique group at the same time, P<0.05

%4 WABEREMABEEREDLES (nm)  PEEPTECS L A R ERER S T A T

Table 4 The intervertebral fusion cage is away from W MEN S AR R s A
the vertehral edge R P A S A M T B R K
S| i 17 £ A5k DAL E A Al B
g BRSSO S
iy S S 558 W HETR BRAE 5 2 R AR, RJE R0

YT TR ANBEABCARMER B AT AL, A 5 T BUR 1
05 3 2
e e e g 2 1B 00 JS7 3 8 T AR TR EUME R B B RS A Bk
e e B A Sy AL E, AN 27 Y A
B wﬁﬁk%ﬁ?’;‘fﬁi,*ﬁ gmﬂ ERSES fﬂﬁﬁ[ﬁ ﬁ MX? s}
21.2+1.5 14.2+1.4 <0.05 %E"Jﬁkﬁﬁ ’mlEﬂ %@%%&4§§IJTJLYZ@FH O*E'ETJ ﬁm%

The distance between the
implantation side and the

vertebral edge A A HE S R ET N [ E R G b T HER] B R UL
5 B R K&k, AR A S 1T 8 AR
Distance from posterior 4.2+0.5v 9.8+0.8 <0.05 . . N . o . S LE 02 1911

vertebral body iﬁigi E"J*EIEH I@\ i?’%ﬁfﬁﬁ s {}ﬁd\ﬁlﬁj F@\iﬂﬂ IZEI[Q ]; ’fﬂ

x5 WHBREANEKAESLN Brantigan 9 K 5§ %

Table 5 X-ray and CT Brantigan score and fusion rate at follow—up

FHr 4 (n=100) 5 18] 2 (n=100)
Oblique group Transverse group
AJE 641 AJE 12 A . ARJF 64 AJF 12 41 -
Postoperation 6 Postoperation 12 71‘\(f}\l|iﬁ17i Postoperation 6 Postoperation 12 | T{f}\lliﬁui
months months ast tollow=up months months ast follow—up
lf"a“!iga“ﬁﬁ 2.59=1.19 2.82+1.12 2.85£1.12 2.89+1.18” 321+1.14 3.26+1.13
rantigan score
[y PN
e 71(71%) 98(98%) 98(98%) 90(90%)” 100(100%) 100(100%)
i ‘
Nifmf%ffon 29(22%) 2(2%) 2(2%) 6(6%)" 0(0%) 0(0%)

¥ - (D5 [ i I 57 A% 10 24 1L 82 P<0.05
Note: (DCompared with oblique group at the same time, P<0.05
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Figure 4 A 44-year-old male, the cage was obliquely positioned a—c¢ Preoperative X-
ray and MRI showed disc protrusion on the left hand side of L5/S1 disc, and the height
of intervertebral space was 6.8mm, mno spondylolisthesis or spondylolysis was found in

lumbar spine d Follow—up X-ray was taken at one week after surgery. The height of in-

tervertebral space was 10.2mm, which was higher than that before surgery. There was no

()

months after the operation, the height of the intervertebral space was 10.1mm, the bone fragments were scattered, the

nail rod breakage or displacement of cage e, f Follow—up X-ray and CT were taken 3
area of bone graft was 212.82mm?% distances from the cage to the lateral edges of vertebral body were 8.5mm and
16.8mm respectively, and 6.Imm to the posterior edge of the vertebral body g—i 12 months after the operation, the
height of L5/S1 intervertebral space was 6.8mm, intervertebral space collapsed and the area of bone graft was

236.74mm” With a poor intervertebral fusion, S1 screw broke on both sides
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Tar
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Figure 5 A 48-year—old male, the cage was positioned in atransverse direction a—c
Preoperative X -ray and MRI showed disc protrusion on the left hand side of [4/5

disc, and the height of intervertebral space was 9.6mm, without spondylolisthesis or

spondylolysis d Another X-ray was taken at one week after surgery. The height of in-

tervertebral space was 12.3mm higher than that before surgery,

and no nail rod breakage or displacement of cage was

found e, f X-ray and CT were taken again at 3 months after the operation, the height of the intervertebral space was

12.3mm, the intervertebral space was replaced with bone fragments that gathered in front of the intervertebral space, the

area of bone graft was 283.21mm?

10.7mm respectively,

distances from the cage to the lateral edges of vertebral body was 9.5mm and

and 9.2mm to the posterior edge of the vertebral body g—i 12 months after the operation, the

height of intervertebral space at 14/5 was 12.0mm, the area of bone graft was 286.84mm? vertebar space fusion was

good and without looseness or screw breakage
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