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HE. (B BT S0HERTEHER S BRBA (anterior cervical discectomy and fusion, ACDF) B4 3D TENE LIk fl 4 2%
(Cage) RYT BT BCSMER IR IRRCR . [ iR ] [MBHE T A BE 2019 4F 1 H—2022 4F 9 H IR 46 BIFE1T ACDF B 1R
Ok, ARPEEE AR, 12 BIR A 3D TENFYIE Cage (ML), 34 1R TSR BEBERR  (poly—ether—etherke—tone, PEEK)
TN Cage (MUZH), WRPIHBITARM, MU ZERTTR . [ER] MATAREE, JIOEKE ., Rk, S,
T HUATE I E] AR BRI Y 25 R TG R L (P>0.05) . DMHEALZH Cage AN TE] [(8.620.8) min vs (9.4+0.9) min, P=0.007] i
FHOT RN, BV (34.1£13.2) DA, M52 A EE SR 22 5 RS E X (P>0.05) ., AR5 R EER ,
P2 NDIL 4y . JOA W4y . HEARHRAEY B3 M5E (P<0.05). ARJF 6 A, A4 JOA 314 [(16.4+0.8) vs (15.9+0.7) , P=
0.034] BEML TR ARIRBEDTH, EIL4] NDI PES) [(0.8+2.0) vs (1.3x1.4) , P=0.027] I JOA ¥43 [(16.7+0.7) vs (16.00.8) ,
P=0.008] ¥ W20 T U A o ST I, ARRFEVIAS, ASPEAGZEHEN] =5 [(8.420.7) mm vs (7.420.8) mm, P<0.001] 3508 T bt
41, FAREEFIRIAS, PIZHBUERTI A . M SRS . Bridwell PR R HGIT4 L (P>0.05), [4iE] X T47 ACDF iRY7 IR
W ITHERT R, 3D FTENEYNE Cage B AR H AL, MG B T4F . RGP AERFMEE] R B . A RO AR TR, B
G RS T ROELF
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Personalized zero profile devices versus finished counterpart for single—level anterior cervical decompression and fusion //
LIU Qi—bin, WU Ya—wei, LONG Ke—han, LI Run—ze, ZHANG Lei, ZHANG Jing—tao. Department of Orthopedic Surgery, The First Affiliated
Hospital of Shandong First Medical University & Shandong Provincial Qianfoshan Hospital, Jinan, Shandong 250013, China

Abstract: [Objective] To compare the clinical outcomes of anterior cervical discectomy and fusion (ACDF) with personalized (3D

printed) zero profile fusion device (the PZPD) versus the finished zero profile fusion device (the FZPD) in the treatment of single—level cer-
vical myelopathy. [Methods] A retrospective study was conducted on 46 patients who underwent ACDF for single—level cervical myelopa-
thy in our hospital from January 2019 to September 2022. According to doctor—patient communication, 12 patients had ACDF performed
with the PZPD, while other 34 patients were treated with poly—ether—etherke—tone (PEEK) FZPD. The data of the perioperative period, fol-
low—up and images were compared between the two groups. [Results] There were no significant differences in operation time, total incision
length, intraoperative blood loss, fluoroscopy times, ambulation time and hospital stay between the two groups (P>0.05), but the PZPD
group consumed significantly less device placement time than the FZPD group [(8.6+0.8) min vs (9.4+0.9) min, P=0.007]. The mean follow—
up time was (34.1+13.2) months, and there was no significant difference in time to return full weight—bearing activity between the two
groups (P>0.05). The NDI and JOA scores, as well as pyramidal tract sign were significantly improved in both groups over time postopera-
tively (P<0.05). The PZPD group proved significantly superior to the FZPD group in terms of JOA score [(16.4+0.8) vs (15.9+0.7), P=0.034]
6 months postoperativwly, JOA score [(16.7+0.7) vs (16.0+0.8), P=0.008] and NDI score [(0.8+2.0) vs (1.3+1.4), P=0.027] at the latest fol-
low—up. Radiographically, the PZPD group had significantly greater intervertebral height than the FZPD group at the last follow—up [(8.4+
0.7) mm vs (7.4£0.8) mm, P<0.001], although there were no statistically significant differences in cervical lordosis angle, spinal canal sagit-
tal diameter and Bridwell fusion grade between the two groups at any corresponding time points (P>0.05). [Conclusion] The personalized
zero profile fusion device has advantages of quick device placement, better intervertebral height maintenance, more effective relief of preop-

erative symptoms, and better early clinical efficacy over the finished counterpart in ACDF for cervical myelopathy.
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FHERG (cervical spondylosis) JE:F8 PR 2k NR] #5518
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THEBRANZE IR0 | GERRIG ARCRER o SOUME R HEHE ] 4
Y] B B 4 (anterior cervical discectomy and fusion,
ACDF) 2&—Fifyy STHERR RAREAR L, TElm IR B
Ziz 1 *' . ACDF 75 27 VT BRAE ] 4% 5 & AR5 A
() RAEFFMEMRTLENE, 458 ACDF R,
A0 A B R [ R, R e Y Be AR T
B IE ARSI TS R G Y (HA ISR, kil
A RE LB IN AR 5 Bl AR IR4E  (adjacent segment de-
generation, ASD) UK, FIEEREOR G H ELERAR A
Bl BEAL. WAFRANIE | T K A I DRI S5 O
SiE o RIS TETETTACRE , IR BT 0 DG
28, Hlm RS TR AR A SRR S AE o H AT R
b B SR Bk kR (poly— ether— etherke— tone,
PEEK) TR, ARk 7507 LA 2,
ARG GRS | RS ZeE . MERDIREAF B,
ek 7 ARk, 3D FTERE YR AAE N
— PR, AT LRI R BRI S AR E
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MTEAERK., ARG, BARYAEWHEANE. P
PEREFNMT I e, A7 ALk PEEK TR AR AT
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GIAFRUE: (1) FF6FHER S0HEN B 2 AR AU 5
HESIZWIbRE, ARTTATEIERAIR . BRI R AR L
117 Z BR A BE A8 s ZARVERER 5 (2) F0UHE SRS
BoiAr; (3) SRHAI ACDF R=U; (4) f# 3D FTERZE
VIl G485, PEEK FYLEESL; (5) 3 MH ARSI
HAbI RS ; (6) ViSRS 12 40~ H .

HeBRARafE: (1) Z Bt (=2 WE); (2)

AR Rl 4 By s (3) WA ol P S X B Ak
i (4) FAEHADRGEHR ANRERZFA; (5) HE
HIREAME B (6) K ITFHMERIE | i sl ek
Hy (1) MAEATHET RS (8) ANREHZREVIH -
1.2 —wek

[l PS> H 2019 4E 1 H—2022 4F 9 A A5 —
ERCAE B ERE (LARE TOhLERE) WaaTT
ACDF & B R BERE, Horh 46 BIFF & FikbrifE,
ARG . MR B SR VAE S 5L, 12 Bk 3D FTEp
FULBREA (A4, 734b 34 iR PEEK &)
WAL (b)) o PHAARTT— PR ILER 1. PRI
AR PERI. BMI, R, TECEZERH LG R
X (P>0.05) . AW H BEA R EEZE s A% e, RAT
BE BT ARG E S,
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Table 1. Comparison of data before treatment between the two

groups
sob A R P
(n=12) (n=34)
M (5, 7 +5) 56.0£10.9 53.748.3 0.442
PER (19, B /4x) 715 18/16 0.747
BMI (kg/m’, X +s) 24.5%3.5 25.0+2.8 0.663
e (H, ) 9.317.4 15.8+32.3 0.595
B (B, s/ Casl Col Cor) 1/0/7/4 1/5/22/6 0.277
1.3 FARIE
P4 4T BT BE ACDF R, Hl—4lE
Ii5En.

APEALA : RATIR PG SHERY CT S5 B2 B0
TR RAEMERIBR S B, 4 3D STENFYNE R (K
Yo R AR AR AR E ], /NN 0.1 mm), KL
NG e BERBRIG, BHUAGL, T
Hith, BET AT IMEA MR TIIO, K25
em, WHLEEE MR, BOENS, VIERHEA
RSB, LEHERTIHHE T v, T BT T MBRAE
Al EREAZ A GUF BRI L T A B 2 =AU,
B Rk A A S R I A BB, UIDT BRI AR
BRI, Ry E, AR R C & R R4 1 1M
BEARRTHRYE G E A AT DAY 2RI TS A A i
JERCE THERIRIBIN, 2050 B AR A FT AL 2 4R
B, BRI TS R ARE T B
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AT S IR ) )5 9 B (B I M O WA B i i 1 1] /28
BE, Wi AE K/NY PEEK ZYLEESE (K 14 mm;
Y 12 mm; AR N 5~10 mm, H/NEAL 1 mm),
UFE F AN BB R O THEMR I, 2000 7 R A
TRNAT A EBRET, B0 AL B R T o I A

ARJGRAEALBE, 24 h 51 <10 ml J53RBRG1R
B, ESHE T s S, W MR SRR = AR
6~8 il
L4 TR

ICSETRIE] . PIECEE . ARPR IR . RiE
PRUK . MEIREALE ARTE] . TR ATEm ) D) F
B BB ARSI T ARIROR ., RSS2 0 T 5l
M) . SUHE D) BE B 65 45 2% ( neck disability index,
NDI) . HAHFIETES (Japanese Orthopaedic As-
sociation Scores, JOA) . HERAFPEM IR IR ABOR . R
H Bazaz PEOR A G AR RMER AL 1 E AT A X
B CT, M FHERTM A (Cor Cobb 1) : G5 G
HEMRN 2R SEAC e T2k Z A Je £ 5 TEAT 5 Bt ] 55
JE: AR 2t b S TR AT b 2 L
AR s DU B/ MR JOIREE . MEM S Zrh 5 3
HEBGEL A RIS s R Bridwell TFOTAf LS 5
o
1.5 Geit#irik

KT SPSS 25.0 #AFHEATSEH 0 M . TR
P x+s 3, BORHRBIERSMEIT, PIZLE] HE AR HIm
SEREAS R, ZH I TA) ROR PO BEAS TAG S %
BHEARIES AN, RNBRAGE . THETRER A
X KRB Fisher KEHIAEE o S5 HORHP2H LB H]
Mann—whitney U ¥: 5%, 4 W LLE R H Friedman £
5. P<0.05 NZESAHGIFE L.

2 % R

2.1 FEFARBIGR

P E BRI TE R TFA, PR F AR W,
F 20 ML IR BTS2 TR 4L (P<
0.05), WALFARRFE  YIO B AR &,
B R HATERS ] AEBER (Rl 22 R A Tege
RN (P>0.05). MABEVIOHHEEE, R
B 2 BLSRAGEAEAR 2 B, 1~2 JEJE ek T
%o
22 W4

WL BB R R T, BEVII ] 19~64 A~ H,
¥ (34.1+13.2) A~H, BEUITERIILE 3. PH4L5E 21
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G 22 7 G E R L (P>0.05) . RJGHE
IR HERS , PRI NDI P43 & /> (P<0.05), JOA
TR W E RN (P<0.05) , HEARSRAF BH A4 58 55 P 1%
Ol (P<0.05). ARFTPILL NDIPF53. JOA i
A3 AR RAE BRI B 5 15 22 S 3 T e T4 L
(P>0.05), RJ5 61 H, W4l NDI W42 5 5
THEE S (P>0.05), (AR JOA P53 LT
B2 (P<0.05); ARWKBEVIR, A~PEfLdl NDI $F4)
FJOA P W T s 41 (P<0.05) o AH N HS [i]
ML AR RIE S L 22 R RS L (P>
0.05).

®2 MABREBEFAHARMLER

Table 2. Comparison of perioperative data between the two

groups
sob A i 2H P
(n=12) (n=34)

TFAREHA] (min, x 5) 108.313.9 99.9+27.3 0.104
YIHEKSE (cm, 7 +s) 5.0+0.3 5.0£0.3 0.661
AR M3 (ml, 7 +5) 49.6+34.6 49.1+26.4 0.962
B (K, % ) 3.3+0.7 3.3+0.6 0.961
Al 75 B E] (min, X +5) 8.6+0.8 9.4+0.9 0.007
THUATERTE] (d, % +s) 2.8+0.6 2.9+0.7 0.922
WH s (i, H/20m) 12/0/0 34/0/0 ns
{EBERTIE] (d, % +5) 7.6+2.4 8.6+2.7 0.245

2.3 ARG

P E AR AR A L3 4. BRI RIHERS , P4l
HE] 2 RN (P<0.05), SUHERT ™ 0 i3
Ak (P>0.05). 5K 6 ASHMLE, Kk fic
JINHE A % MR 72 BN Bridwell P 9% B #F 4k (P>
0.05) o ARFTPHALIMERT ™A . HEMR SR . S/ DHES
FARBZR TG 2FE L (P>0.05), RKIKKEVIRT,
AP A A ME ) 5 B 2 K Tl 4l (P<0.05), AR
)R, POZHSMERT ™M AR . HEAT RARAS . Bridwell 31
R FI TG L (P>0.05); KIKBEVIE, 4
PEAL 2 HE ] DT 25% (3/12), &k 2H HE ] 0 %
47.1% (16/34), ZRILGHITFE XL (P=0321). W
2 AL BRI R UL 1, 2,

w

it

4t ACDF 7 UIBR AL MERI 5, R Bt BBk
BRIV YERAMEN] B MRS, B RAFAE
—REJRIE, PR IR, A S AT RS I A
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kAT e HR R BT 2 6 PEEK 4]
WA, FEAEW AR . B S0 . MEMR TR S5 B
AL, BARR BN BAT AL . T R AL AP
PEREAEHRRAL, NI, 3D ITENFUIEEAEA RAFHY N
JHRGS 2

®3. MABRERIHERILE

Table 3. Comparison of follow—up data between the two groups

APEARZE St

D (n=12) (n=34) P
WESE M BEIEEINE (d, x+s) 743221 7222202  0.670
NDI ¥¥-43 (53, % =+s)

NIl 12.5£3.2 119439 0.326
KRG 6 1H 1.6+2.2 1.9+1.9  0.360
ERI ) 0.842.0 1.3x1.4  0.027
PH <0.001 <0.001
JOA VP45 (47, & +s)
PNl 11.0£1.1 10.5+1.6  0.335
AR5 6 1H 16.420.8 15.920.7  0.034
ERIi] 16.720.7 16.0£0.8  0.008
PAE <0.001 <0.001
HEPRIRAE (191, /55 PR/ BE )
AR 9/2/1 29/2/3 0471
ARG 6 4~ H 12/0/0 34/0/0 ns
RIKBEVI 12/0/0 34/0/0 ns
P1E 0.050 0.007

F AR TSR, M TR SRR
T, FULBIERAGAT R AE A AR BHFER. &

ZIBUS Sy Al R ND O € SN X A
W, LS EAMEREL, AEE RS, BA
WEsEr, PRI R IR AR, A B A ]
R, ORI XU L B SRR
M) S RS R 2E B 2 5] W R 1
1~2 JAJEIERIE O, AR ARSI AAE A A,
LA M R X 2 A AR TR

x4 MABELRITMLERIEE
Table 4. Comparison of imaging data between the two groups

AMEALZE Jlh2H

D (n=12) (n=34) P

HHERTA C, % 2s)
NI 20.8+9.8 17.128.6 0.212
KRR BT 19.9+11.2 19.08.1 0.770
PH 0.751 0.194

HEMRIBR T (mm, % +s)
AT 6.8+0.8 6.420.9 0.189
ERViVL 8.4+0.7 7.4+0.8  <0.001
PE <0.001 <0.001

Fo/HERS RARARE (mm, % +5)
ARJg 6 4-H 13.8+1.0 13.9+1.5 0.717
KRR BE T 13.9+1.0 13.9+1.4 0.956
PAE 0.239 0.444

Bridwell #£4% (1], VI/ITI/TV)
Y NERE! 11/1/0/0 30/4/0/0 0.745
RIKBETIT 11/1/0/0 31/3/0/0 0.959
PH ns 0.317

CT $&78 Cso 17 BE
HREIOMER, WEEME R 1o RF 6 NHA X R FR AN E R, HER R EBORETRI15; 1d: RKEEDS CT #2
AHERIR & RLAF, MER] R R TC ] AR 1L .

Figure 1. A 41-year—old male. la: Preoperative MRI revealed spinal cord compression at Css level with decreased intervertebral height;

1b: CT after ACDF with personalized zero profile device indicated Css spinal cord compression relieved well and internal fixation in

good position; 1c: Radiographs 6 months after surgery showed the cage remained in a good position with significantly increased interver-

tebral height compared with that before surgery; 1d: CT at the last follow—up showed good intervertebral fusion without significant change

in intervertebral height.

127



E33EFH2W
202541 H

HIEBHE MRS
Orthopedic Journal of China

Vol.33,No.2
Jan.2025

K2, BEFNE, 554 2a: KA MRI SR Coo WBCEREITIN , HEMIEBEREAR; 2b: MU TEAE ACDF RS CT $&7R Cs 17 BCH
FEOfEER, WEEMERY; 2¢: KRG 6 DA X R R BA B R, MM RERAE; 2d: RKFETS CT $&7mHEH Rla —
fie, A I] s R TR

Figure 2. A 55—year—old male. 2a: Preoperative MRI indicated spinal cord compression at Css level with decreased intervertebral height;

2b: CT after ACDF with finished zero profile device showed Css spinal cord compression relieved well with the implants in good position;

2¢: X ray 6 months after surgery indicated the device in good position, while poor intervertebral height; 2d: CT at the last follow—up re-

vealed moderate interbody fusion and device subsidence in some extent.

3D FTENZATI 300 56 8 T AR e 8 A R A S 0
A, FAFA NRRILEH, frEBgh iy [y
A, BEHAFHU A HERIER, R TR E A RS
W5, SZARZBESEAN, RO IR, ISR
E I E T PR AR e | e ) ok PN e
b, LB/ NEIILE . TR LB N
AR T H A A AR, e Sl HA A A PR
SRERVEYIARZE, R BIRRAN ) BRSO . S
Yrigte . $EERCE BRI EER e EAR S £ BT
S, PI4L JOA TEAYFN NDI ¥4 48 A i A B I ol 3
5 Wang 85 ™ 25104 . ARJF 6 A BETT, Ak
4 JOA WA & TR AL, RRBEDIRE, ARk
ZH JOA V¥43F1 NDIL P43 ¥ Tt 4, 3D 4TENEY]
A EAT AN A, FERCHE G RN e R ] =
JEJT T A PR, TR R ZAR AN G 7 e el A
P, JUHRE Cus S Coo NTTAETT BT, AT S Cs
MREARBRIFEIN R A%, RIGITRCEL: >,

FELS ™ WMREEREMN, 3D FTEEZ
BRI . IEMERTTS . AWEoEd, R IR 2
ARV T MRS AR, (RAER IR BETTRT, A
ZMERIAL A BT AR B R, AR L N R S
JEE, 5 Ans 5PV RRFIE A RAIR]. LAk, PR4L
PR G e B, (AR BETTE, AL HER]
mERES TRMA, RiF25% (3/12) ViR, 5
WhAl 47.1% (16/34) AHLL, HIXTHEAK. ACDF RJ5
i A7 FE AR TR, 3D FTENF DI e AL al & o o
B MERIE /N, BE S 4 M e R ) R, 0
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[Ty R NN G 23 L T AEIA R NI 01 = NG
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HERLK

Li LRTiA, AT ACDF A7 5.9 Be A, R H]
PIFN R REA PN . IR SRIER, K EA R
U Bl AT A, {H 3D AT BN G A A B[] B
L B BREAE | RETE LA L A
M ZE A FUAEAR BT A LU R L

ARG JRIRYE: (1) B D, & AR
AR TR AR — g0k (2) BEREA
Vi, BEVIS ARG, i 2 2 BRIV BRI K
W7RG (3) WAEYINERG SRR, B LD
5, XGRS SRR A A R R o
MEMRIEARE A1 O 2 oo
fEERMA  XURH: SR SOAE TSR, SR
RIS RBEREAR . GIToM0T; WA AL TSR, Rk
STFTRMRERRC . SEiTAMT; JeRbr . SEAREICEIE . RIS
RFFRAE . Gtor0T; 20 SSRGS TR RIS A
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