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H2) .C2-7 Cobb ffi .C2-7 WK 1 i 1] E %5 (C2-7 sagittal vertical axis,C2-7 SVA) M T1 &}, HL B W 41 &
H A ]S SR E S8 N A B AR B 25 (Japanese Orthopaedic Association, JOA) P43 PF i # £ T BE | hif
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Comparative study on the effects of 3D-printed artificial vertebral body and titanium cage in anterior
cervical corpectomy and fusion surgery/HAN Shuhong, WANG Jiahua, SUN He, et al/Chinese Journal
of Spine and Spinal Cord, 2022, 32(5): 426-433

[Abstract] Objectives: To evaluate the clinical effects of 3D-printed artificial vertebral body and titanium
cage in anterior cervical corpectomy and fusion(ACCF). Methods: A retrospective analysis was performed on
50 patients with cervical spondylotic myelopathy who underwent ACCF of single vertebra in the Spinal
Surgery Department of the Affiliated Hospital of Chengde Medical College from June 2017 to June 2020.
Among them, 25 patients were treated with 3D—printed artificial vertebral body (observation group) and 25
patients were treated with traditional titanium cage bone grafting (control group).  The operative time,
intraoperative blood loss, C-arm fluoroscopy times and follow—up period were recorded. Intervertebral height
(H1, H2), C2-7 Cobb, C2-7 sagittal vertical axis(C2-7 SVA) and TI tilt angle of subtotal resection segment

were measured on lateral cervical X-ray films before operation, 3 days after surgery, 3 months after surgery
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and at the last follow—up. The changes of imaging parameters at each time point were compared between the
two groups. Neurologic function was evaluated by Japanese Orthopaedic Association(JOA) score and neck pain
was evaluated by visual analogue scale(VAS). Bone graft fusion was evaluated according to Kandziora criteria.
Results: All patients were followed up for 12 to 33 months, averaged 24.16+4.95 months(observation group)
and 22.60+£5.91 months (control group) with no statistical difference between the two groups (P>0.05). There
were no significant differences in operative time, intraoperative blood loss and C-arm fluoroscopy frequency
between the 2 groups(P>0.05). The JOA score and VAS score of both groups at each time point after surgery
were significantly improved compared with those before surgery, with statistical significance(P<0.05), but there
was no statistical difference between the two groups at the same time point(P>0.05). Intervertebral height, C2-
7 Cobb,

improved compared with those before surgery (P<0.05),

C2-7 SVA and TI1 tilt angle of the 2 groups at each time point after surgery were significantly
there were no significant differences between the 2
groups before surgery and at 3 days after surgery(P>0.05), and there were statistical differences between the 2
groups at 3 months after surgery and the last follow—up(P<0.05). At the last follow—up, there was sinking of
the artificial vertebral body in 19 patients of the observation group, with a sinking distance of 0.1-0.9mm,
20 cases occurred titanium cage subsidence at a

and none occurred serious sinking. In the control group,

sinking distance of 1.3-3.5mm, and 4 cases sank seriously. The sinking distance of the artificial vertebral
and the difference was statistically

In ACCF
both 3D —printed artificial vertebral body and

body in the observation group was less than that in the control group,
significant(P<0.05). Bone fusion was achieved in all patients at the last follow—up. Conclusions:
surgery for patients with cervical spondylotic myelopathy,
traditional titanium cage bone grafting can restore the intervertebral height, reconstruct the cervical stability
and cervical physiological curvature. The 3D-printed artificial vertebra can slow down the settlement of the
postoperatively supported prosthesis, thus maintaining the height between the decompressed vertebrae and the
physiological curvature of the cervical spine.

[Key words] Cervical spondylotic myelopathy; Anterior cervical corpectomy and fusion; 3D-printed artificial
vertebral body; Traditional titanium cage; Outcome

[Auhtor’'s address] Spinal Surgery Department, South District of The Affiliated Hospital of Chengde Medical

Chinese Journal of Spine and Spinal Cord, 2022, Vol.32, No.5 427

College, Chengde, 067000, Hebei, China

S5HE FIT I A 1A Yk 4 V) BR AT Rl A R (anterior
cervical corpectomy and fusion, ACCF) J&iRJ7H
T TR ST 1) TR X021, ACCF A i 75 ol A
IR A R TR A RS, DIEE T AR B
Fe s M o H TR AR B A RHE B 5B R D
S A RVBR B S R AR R SRR H g AR B
KU B A R A OF AR R I R E (A, i
i AR5 AR B DX AR B SRR S A ) [ i S
PR A AN S R R R HE R RO B, R
Jei 5 R ] A TR A< Y B ST Bk T A R S
B 5 th BN B T U, B AR B BRI
o AT R B A A AR R T b 4 s
AR 2 P EON I E W 2R, 75 IRAT FARIR
ST, BEF 3D FTENHOR AR A B 3D FTEPA T
HEARAS: LLSE B R T 1 R 52 8., 3D 4T BNk & 45
N THERBA R A PUBR BE | T JE ol 1 0 A=
RS, SR A 5 A A B A R R, R 5 R
U0, 0 ACCF RH AR BHEBE 7 —Fhogr B2 %

AW 5 01 i 43 Afr 2017 4F 6 H ~2020 4F 6 H 1E
FKBEAT ACCF A7 115 i 78 S0 o 8 3 1 BERE
Fb A P FP AR A O SR I RO, i — 2B )
3D AT EP A THEPRTE i R I Hh AR X T 4% G2 8k 8
EEEA R

1 #MEFE
1.1 A SHEBRbRfE
o A - OB 2 W7 b A 4 8 S5HE 5 ; 1
SFIRYT 3R ER, FAREIEME, TFRER
UE s QRAZ K i 4, nT il B A 2 S50, @17 sy
Bt ACCF; @A S5 REM™ 4% M 1 4F L | ; @ AR J5 3
FEAM AL (8] =8 J& ; (DM W 58 et |2 ekl e 3%
BEVTEFRIS12 A 256 U 5 0 b 225K,
HEBRARE . AR R ATHERG AL, a0 20E e b
L EITE QBEAE A S R BT TR IRIT
51, QF Ik B4k & BB AME ; D IEFART
BeLUAMY A T BEE BRI 2 Z K, R



428 o A A A 2 R 2022 4E5E 32 B55 5 1 Chinese Journal of Spine and Spinal Cord, 2022, Vol. 32, No.5

56 LKA
1.2 — %R

2017 4 6 H ~2020 4F 6 H 753 Be B k4R
$25%2 ACCF Wy b 3 50 BI77 6 EiR A K&
HEBRARUE , WAABE ST, Horh 25 )3 ] 3D T Ep
N T HE R B Rl OULEE 4 ), 25 1) 1o FH 4% St 4k %8
FE Rl A O BRAL) I AL HRE — RS 0 AR B
KBTI ] R TS it 25 7 (P>0.05,% 1), B
Al Hk

3D FTER N TME A H b 5 2 Bl B A BR A ]
Peft SRERG E BT, P S SIOR FRDE Bt ([
1), A B4 10mm . 12mm Al 14mm =Fh KL 75 5
12~90mm, $% 5 2mm 3263 | DL AL A ) 8 5 75 oK
3 T AR (00 .40 8°), AT LA I Z R B R 4
MR B/ N RS LR RN (68.0£5.3)%, LIz
710+42um A& Ge Bk 58 h 1L 7R g m B R R B2
AL O GB/T13810 i (1 4l 8k (TA3) il i
AR 124, 5 BERGEAR i@ T8 535 . P
AR e P B UM T B AN B [ BT 34 F LU AR B
B R R BR S ] R
1.3 FARFZ®

P2 B 0 T AREEAEY Rl — 2 R 3# FT)5¢

*1 WHEEE—MER
Table 1 Comparison of the baseline data between

the two groups

X AL WMER (n=25) Hiitw
(n=25) Observation (tA*)
Control group group Statistic
PR ()
Gender(male/female) 13/12 12/13 0.08
RS azs) 488685 4911001 012
ge
SUL B (CAICSICO) /1079 5/12/8 0.33
Responsibility segment .
715 ) 22.60:591  24.16:495 034

Follow—up period

1 3D JTERA T HEM
Figure 1 3D-printed artificial vertebral body
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Figure 2 a Measurement of C2-7 Cobb angle, C2-7
SVA, and T1 inclination angle b Measurement method of
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intervertebral height, H1 and H2
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[i] 5 LG B T 2 P 25 S (P>0.05) . PREH AR HIT K
RO A S B R T B E 2= 5 (P>0.05),
RIGA RS SR AE R EEER (P<
0.05), AJ5 3d P £ S8R Te g8 112 22
5(P>0.05) , AR J5 3 AN FIA UK B 1 B 21 1] 45
ZEE A Gt 2 7 (P<0.05)

WA 2H F8 35 28 52 LA 5, A UK B 17 s X B4 20
B BTV, TULHEEE 1.3~3.5mm, 4 ™ &

®2 WABRERARBERLER
Table 2 Comprasion of perioperative indexes

between the two groups

X B WAL (n=25) St
(n=25) Observation  Statistic
Control group group (¢)
i ARIEF ] (min ) 99.50+4.62  97.8045.16  —2.10
peralive time
A it i (ml) 10325563 10036£5.17  —1.89
Intraoperative blood loss
R 575 00 Y
CORVTF & PLUHL 6.01+1.23 573135  —0.77

Fluoroscopy times

x3 WMABREFRFERESHEMFESE.JOA 1 VAS T2 REXRAFEHEXSHITE
Table 3 Comparison of intervertebral height, JOA and VAS scores and sagittal balance parameters between the

two groups at different time periods

ENi ARJE 3R AJE3MH RNV
Preoperative Postoperative at 3 days Postoperative at 3 months Final follow—up
Xof B 2] PUE S| Xf B4 PUE 3| Xf B PUE S| X 20 W50
Control Observation Control Observation Control Observation Control Observation
group group group group group group group group
HEPA ] 15 2% 55 )5 (mm) . - . . ; -
Anterior intervertebral 20.98+2.50  21.02+2.41  25.85+2.397 26.06+2.42V  24.69+2.36% 25.61+2.397% 23.93+2.357 2531+2.317%
height
AT 5 2% 5 1 (mim) .
Posterior intervertebral 19.25+1.90  19.95+2.10  24.98+2.277 25.36+2.417 23.65+2.47% 24.87+2.3572 22.83+2.65V 24.55+2.320?
height
JOMTHUD) 7506261 735:2.58 10881727 1110£1.917 129651927 13.02+1.757 132221527 134321450
V/\%\gﬁif) 8.02+1.61 7.93+1.51 4.82+1.53V  4.79+1.45%  3.83+0.69" 3.75+0.717  2.98+0.67"  2.76+0.86"
C2-7 Cobb f3 () 1y 05401 10795421  24.7125.127 242556027 20.6124.677 23.3324.6572 18.36+5.347 22.53+4.9372
C2-7 Cobb angle
C2-7 SVA(mm) 17.61+2.23  17.78+2.23 13.22+2.187  12.97+2.32%  15.31=1.917 13.32+1.67"%  16.67£1.757 14.06+1.5272
T A ) 18.61+2.11  17.82+1.93  23.45+2.447 24.16+2.657 20.35+2.367 23.89+2.16"2 19.33+2.46" 23.23+2.36"2

T1 tilt angle
# D5 F AT A P<0.05 ;@5 [l i) 5 %) 41 H 4% P<0.05

Note: ®C(1mpared with preoperative value of the same group, P<0.05; @C()mpared with the control group at the same time, P<0.05
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Figure 3 A 50 -year —old male patient of cervical spondylotic myelopathy at C5-C7 in titanium cage group a
Preoperative lateral cervical X-ray showed cervical curvature retroflextion b Preoperative sagittal CT of cervical spine
showed C5/6 intervertebral height narrowing and OPLL ¢ Preoperative sagittal MRI showed severe spinal cord
compression d Three days after operation, X-ray films showed that cervical curvature and intervertebral height were
improved, and titanium cage placement was appropriate e The last follow—up X-ray showed that the titanium plate was
in a good position, the posterior lower edge of the titanium cage settled 2mm, and the intervertebral height was slightly
lost compared with that at 3 days after operation Figure 4 A 48 —year-old male patient of cervical spondylotic
myelopathy at C4-C6 in artificial vertebral body group a Preoperative cervical lateral X -ray showed straightness of
cervical curvature b Preoperative sagittal CT showed C5/6 intervertebral height narrowing, formation of posterior margin
osteophyte accompanied by secondary spinal canal stenosis of OPLL ¢ Preoperative sagittal MRI showed obvious spinal
cord compression d Three days after operation, X-ray showed that cervical curvature and intervertebral height were
improved compared with those before operation, and the position of the artificial vertebral body was appropriate e The
last follow—up X-ray showed no obvious subsidence of the artificial vertebral body, and the intervertebral height showed

no significant change compared with 3 days after operation
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