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Effectiveness of nano-hydroxyapatite/polyamide-66 Cage in interbody fusion for
degenerative lumbar scoliosis
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[ Abstract] Objective To explore the effectiveness of nano-hydroxyapatite/polyamide-66 (n-HA/PA66) Cage in
interbody fusion for degenerative lumbar scoliosis. Methods A retrospective analysis was designed and conducted for 43
patients, who underwent posterior decompression and n-HA/PA66 Cage interbody fusion with correction of deformity
between January 2013 and June 2016. Eighteen cases were single-level fusion (single-level group) and 25 cases were
double-level fusion (double-level group). There was no significant difference in gender, age, body mass index, direction of
convex, degree of apical rotation, fusion level, the number of osteoporotic patients, pre-operative intervertebral height of
fusion segments, coronal Cobb angle, visual analogue score (VAS), and modified Oswestry Disability Index (ODI)

between 2 groups (P>0.05). The operation time, intraoperative blood loss, postoperative drainage, hospital stay,
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and complications of the operation were recorded. Modified ODI, VAS score, and MacNab criteria were adopted to assess
clinical outcomes. Radiographic indexes, including intervertebral height of fusion segments, coronal Cobb angle, disc
insertion depth, and the bone graft fusion rate, were also evaluated. Results There was no significant difference in
operation time, intraoperative blood loss, postoperative drainage, and hospital stay between 2 groups (P>0.05). All patients
were followed up 18-62 months (mean, 30.9 months). Wound complications, postoperative delirium, and Cage
retropulsion occurred in 4 cases (2 cases in single-level group, 2 cases in double-level group), 1 case of single-level group,
and 1 case of double-level group, respectively. The intervertebral height of fusion segments after operation significantly
improved compared with preoperative ones in both groups (P<0.05). At last follow-up, the intervertebral height in double-
level group was superior to which in single-level group (P<0.05). The coronal Cobb angles after operation significantly
improved compared with preoperative ones (P<0.05), and no significant difference was found between 2 groups at each
time point (P>0.05). The disc insertion depth showed no significant difference between different time points after
operation in 2 groups (P>0.05) and between 2 groups at each time point after operation (P>0.05). Bony fusion was
obtained in all patients at last follow-up. The VAS score and modified ODI after operation in both groups were superior to
those before operation (P<0.05). The VAS score in double-level group was higher than that in single-level group (P<0.05)
at last follow-up, and no significant difference was found in VAS score and modified ODI between 2 groups at other time
points (P>0.05). According to the MacNab criteria, the excellent and good rates at last follow-up were 94.4% and 84.0% in
single-level group and double-level group, respectively. Conclusion The n-HA/PA66 Cage can effectively restore and
maintain the disc height of fusion segment, normal sequence, and biomechanical stability of the spine, and gain favorable

effectivenss for degenerative lumbar scoliosis. And double-level fusion is superior to single-level fusion in maintaining disc

height of fusion segment.
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Fig.1 Illustration of the measurement of disc insertion depth
ratio Red line indicated the distance between midpoint of
anterior Cage and posterior intervertebral line Yellow line
indicated the distance between anterior intervertebral line and
posterior intervertebral line
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Tab.1 Comparison of operation time, intraoperative blood loss, postoperative drainage, hospital stay, and follow-up time between 2 groups

(X+s)
- g PR Guin) R (L) ARSI (L) BT () v ()
- Operation time Intraoperative blood Postoperative Hospital stay Follow-up time
Group n . .
(minutes) loss (mL) drainage (mL) (days) (months)
B 18 206.72+64.78 383.33+244.95 479.17+308.75 15.94+6.87 31.1149.85
Single-level group
X7 Begil 25 204.24+61.26 481.20+£293.11 634.48+452.54 14.20+4.16 30.68+7.38
Double-level group
GeitE t=0.128 t=-1.155 t=-1.258 t=1.035 t=0.164
Statistic P=0.899 P= 0.255 P= 0.215 P=0.307 P=0.870
*2 WASHESARATREHNMSELE (mm, xts )
Tab.2 Comparison of intervertebral height of fusion segments between 2 groups (mm, x=s)
. K5 3d KJE 6 1~ P ;
15 we AW Ol Gk RUKBI St
. Three days after Six months after -
Group n Preoperative . . Last follow-up Statistic
operation operation
AT B 18 9.01£2.60"" 11.47+1.83" 11.26+1.59" 11.05+1.40" F= 8333
Single-level group P=0.004
PUGHIE S| 50 8.58+2.14™" 12.9142.60" 12.5242.05" 12.37+1.52" F=54.886
Double-level group P=0.000
GitE t=0.572 t=-1.818 t=-1.977 t=-2.698
Statistic P=0.570 P= 0.076 P= 0.054 P= 0.010

TERAGTH# P<0.05, “S5AR)E 3d H# P<0.05, 2 5AR)F 6 A AL P<0.05

“Compared with preoperative value, P<0.05; “compared with the value at 3 days after operation, P<0.05; “compared with the value at 6 months

after operation, P<0.05

http://www.rrsurg.com


http://www.rrsurg.com

hE S E EEA R E 2019 45 3 A4 33 B4 3 1 <291

-0.441, P=0.663) . ARJ5#-HF1a] S PR i, % 27 L (P=0.628) . ARIKBEVIHS, P4 B E N

SHTGFE L (P>0.05) . W3 3, PERLE .

2.2.3 Cage AANRE WHANAR)G 3d. 6 ™H 2.3 ImARTHMER

BRI Cage 0 AVREE LLHR, 22 R E5E 1T PIEEFE AT 3 d ARV VAS 153 2
R (P>0.05) 5 £ BF ] s 20 0] He i 22 RN RS K ODI ¥ AR #E, 25 A% E X (P<
A X (P>0.05) o WL 4. 0.05) ; AJ5 3 d SRKBEDVIM L, ZRASEIT

224 MBS RS 6 MM, PWEMBEG S (P<0.05) . AKKBEVII XS B VAS iF
176, A DY 10 6] E %% 7 KRS 1B (C Jhi TR BAE, 2 S 5258 X (P<0.05) 5
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Tab.3 Comparison of coronal Cobb angles between 2 groups (°, X£s)

ARJF3d AR5 6 ™A
é DI - >, Lo ‘/_’ Y 3oy
2kl B AT . Three days after Six months after AU %ﬁﬁ
Group n Preoperative . q Last follow-up Statistic
operation operation
PAATBE 18 24.16+12.43"4 13.16+8.51" 12.31+8.32" 14.30+9.63" F=12.361
Single-level group P=0.001
BT Bel 50 20.72+5.79%% 10.23+3.94 10.99+4.12° 10.73+4.48" F= 8.654
Double-level group P=0.002
GiitE £=0.920 =1.147 =0.555 =1.233
Statistic P=0.371 P=0.268 P=0.584 P=0.235

"HARTT AL P<0.05, "SAUE 3 d HA P<0.05, “HAUS 6 4 AR P<0.05
“Compared with preoperative value, P<0.05; “compared with the value at 3 days after operation, P<0.05; “compared with the value at 6 months
after operation, P<0.05

F4 FAEMES Cage mENRELLE (%, x+s5)

Tab.4 Comparison of disc insertion depth between 2 groups (%, X+s)

4151 B RIF3d R 6 4 H RIRBETT SeitH
Group n Three days after operation Six months after operation Last follow-up Statistic
LS| 18 72.9948.86 71.8149.39 71.91+6.66 F=0.080
Single-level group P=0.924
GHEE | 50 70.15+6.71 70.06:4.72 69.28+3.86 F=0.431
Double-level group P=0.654
GeitHE t=1.171 t=0.638 1=1.666

Statistic P=0.248 P=0.534 P=0.103

R5 WATFAHIE VAS TS RUR ODI ELE (X5 )
Tab.5 Comparison of VAS score and modified ODI between 2 groups (X+£s)

VAS 5 MK ODI (%)
G S VAS score Modified ODI (%)
ZH 5 1 N N
Group R 3 d KU SHE AR A3 d KU S
. . Three days after KHaVI -z '“1. - A . Three days after KHaV ~ '“1, -
Preoperative . Last follow-up Statistic Preoperative . Last follow-up Statistic
operation operation

AT B 18 6.94+1.06"  3.56£0.92" 1.11£0.90"  F=167.016 60.61+7.70"  44.83+9.07" 29.06+5.46"  F=78.431
Single-level P=0.000 P=0.000
group
BT BeAl 25 6.44+123"  3.32+0.85 1.92+1.08"  F=118.338  62.0049.30"  47.56+8.96" 28.08+7.65"  F=96.443
Double-level P= 0.000 P= 0.000
gr oup
giiHE t=1.408 =0.864 t=-2.597 t=-0.518 =-0.980 1=0.462
Statistic P=0.167 P=0.393 P= 0.013 P= 0.607 P= 0.333 P=0.646

"SGR P<0.05, “5ARJF 3 d A P<0.05

"Compared with preoperative value, P<0.05; “compared with the value at 3 days after operation, P<0.05
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Fig.2 A 71-year-old female patient with degenerative lumbar scoliosis (Ls,. and L, s) in double-level group a, b. Preoperative anteroposterior

and lateral X-ray films of full spine; c-e. Preoperative MRI; f, g. Anteroposterior and lateral X-ray films of lumbar spine at 3 days after operation;

h, i. Anteroposterior and lateral X-ray films of lumbar spine at 6 months after operation; j, k. Anteroposterior and lateral X-ray films of full spine

at 24 month after operation; 1-n. CT scanning and three-dimensional reconstruction at 24 months after operation
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