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[ Abstract] Objective To evaluate the correlation between artificial disc sagittal coverage ratio( SCR ) and paravertebral
ossification( PO ) after cervical artificial disc arthroplasty. Methods Clinical data of 71 patients underwent single segmental
Bryan cervical disc arthroplasty from December 2003 to December 2007 were analyzed retrospectively. All the patients were
followed for >10 years. The SCR was measured at lateral roentgenograph immediately after operation. The grades of PO were
evaluated by CT and roentgenograph at the final follow-up. Logistic regression was used to analyze the effect of the artificial
disc SCR, age and other factors on the occurrence of high grade PO. The receiver operating characteristic curve and area under
the curve was used to evaluate the significant results of logistic regression and calculate the optimal diagnostic value. Results
At the final follow-up, PO was detected in 66 patients. Grade 0, 1, 2, 3, and 4 PO occurred in 5, 16, 25, 7, and 18 patients
respectively. Compared with patients with low grade (0-2) PO, the artificial disc SCR was smaller in patients with high
grade (3-4) PO, and the difference was statistically significant ( P<0.05 ). In all relative factors studied, only the artificial
disc SCR was an influential factor of the PO formation ( odds ratio 0.659, P<0.05). The area under the receiver operating
characteristic curve of artificial disc SCR to predict PO formation was 0.878(95% confidence interval 0.776-0.981 ), and the
optimal diagnostic threshold was 95%. Conclusion The artificial disc SCR is an influencing factor for the formation of PO after
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cervical artificial disc arthroplasty. The smaller artificial disc SCR will cause the higher grade of PO in the long-term follow-up,

and especially the artificial disc SCR should be as high as 95%.
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Tab.1 Baseline data of patients
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Grade of PO Agelyear H 4@ ROM of preoperative  ROM of preoperative  Artificial disc
Ci/Cs Co/Cs Cs/Cs  Co/Cq g g ® o
Male Female cervical spine/(°)  operated level/( °) SCR( % )
ik
I 46  45.17+7.34 29 17 1 9 30 6 4791 + 13.47 9.71 £4.54 98.20 +3.19
ow
H@h 25  47.24+9.40 15 10 1 6 15 3 4220+ 17.62 9.60 + 4.65 91.44 +5.52"
1g
T SIRERALLE, P<0.05
Note: * P<0.05, compared with low grade group
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Tab. 2 Multivariate logistic analysis of influential factors of high grade PO
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Fig. 1 Receiver operating characteristic curve of artificial
disc SCR for predicting high grade PO
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a: Preoperative MRI shows Cs/Cs degeneration with spinal cord compression b: Treatment with cervical artificial disc arthroplasty, and intra-operative

fluoroscopy shows that artificial disc SCR is small ¢-f: Roentgenographs and CT at final follow-up show grade 4 PO at operated level
B2 HABREGIZGEFHER
Fig. 2 Radiologic data of a typical case

PEREUT T SY, & B B PO K A= %0 92.96%, 51k
AP S AR T 25 R AT XS H, 26 BH Bryan AT AE[A]
FEHAIG PO SR TR R

SCHRARE N TAHER 8 B AR5 PO R R E S AR
Je A a] . FARRAERS | AR SR | HE &
BT B R B RN R A A R A o 12 e s
R SR (3~49% )PO 2 i & %2 F AR5 B ROM,
e M N T () 8 4 R e 2 R 3 B0
i N T R) 8 B 40 R 5 8 55 9% PO 1 R A2 R B AR 5
Bt 7 FsF 1] () R TR A0, 1~ 2 AEBETTIN HE & 2R R hy
10.9%, >2 4 H <5 - WBEV R 22.2%, 5~ 10 4R 15
Hh147.5% 7 ME A PO HBLTEMEAR S 20, RH
M FARATBE ROM, A Al BE I A8 . A5
gER R, BAEH PO M KR N 3521%(25/71 ),
H R 9% PO BB 1 N T HER] 4% SCR B B /NFAIREE
PO B, $n N THER 8 SCREAR J5 22 BE i
SR PO AR PR 2, 1k /NG N T HER] 8 SCR
S FEOR G K A B A PO BIMERIE A

R ST N TME] 8 B R 5 PO TR B I A
AVF A, B EAARBLTR MR I . AR e,
PO YT IR AT BE- S AME S fif A 56, M2 3 K46 )
iF, PO K ZAEMEM S S AR B N T AE ) 586 78 55 1 ¢
W ETE R 75 FHER S 2k PO TE BLAY Fe 46 77 J2
FAR B AL BRI A B EIESFETFAR
B A o Bryan ACTMEMRI &L B BN EK G
G v A B v [B) 2R S H R TR A RHET R SR RN
U REAZ AR B, A A ) 5% 2 AT LB 1k N TAE
[ 3577 A R W AS 2 BrLA, Y4 Bryan AT AE(R] £
FUHEIRZAR /N, HEIAR JS G 2R TCI RN THE ] 5
P, fERIVERTT AT e 2155 42 PO, A
FEEER B R, N T HEM 5 SCR B A G =42 PO TE

B — ARG K F, CTHER] N2 i BUR
J 78 5 A R PO T LA R I, it 2 i T
VERSHE IR A6 E T IR R Wl 51k, I
HA AR B (B 95% , H A i 52 A T A ]
SCR <95% 1Y & 45 PO 43 9 W vy, RSN T AE ]
£ SCR<95% , ARG & 2k 5 559 PO B R HS AN
H T, Bryan A THEE] 2 5= 20 SFhHLAS R 1415,
16, 17 18 mmo #RTT, AS[FEAFEFA [R5 Bt K
INFEAR—EL, Fr AR H B AE KN T AER] 5
FEAE—EXMERE , RN ik S BE R A/ N A ]
Bk WL AT DA AT SR A T AT B AR A, {H ) sk
Bl BEFTES BRI TS o AR TR Eikit i 2
TS5 () N T ] AR A 3 Rz i R

AGFFE BB B, ARG N T HE
] 4% SCR MAEMIAE X 28 R b i 55t , B8R 7 (o
RS, (AT RES ARk, HARFEANTHE
] 5 = 2 ST IR B O, AR RR LT CT PEAh
BB 9 0E— A B A N T [ 38— 2 3 35 175 0 6T PO
Fsem ;s FLUR, BRAERESY & B PO 7 1E — 2B fE [
B, AR | PERIAED B ARIESE Y Logistic 1443
Bre ot LB | AR SRR S PO ARG, 5
JERTBE S AEAA B 1 O, T RAEAS TR
BEHLXT BB AF 5 E— A B AR PO RYAHSE N £ /A,
AAHFT HA3HT T Bryan AT AHER] 4 SCR 5K J5 2 1
PO KR, FKA Rt — 20 A AS [N TAE
] 45 SCR S5 AR5 PO LK R .

25 LT, AW ST R A A S N TR A
AR BE S104E 0K IR U 78 RE, R PO ITE A%
AR JF TR e i A, H RS AL
o N THER 8 SCR B/, S BB 15 I H 30 2 A5 4%
PO PRSI AR P 8 AR N THEMR] 5 SCR



PSR, 20194F4 7, 55 17 555 20 J Spinal Surg, April 2019, Vol. 17, No. 2 - 83 -

MIRE >95%,

[2]

[3]

[4]

[5]

[6]

(7]

[8]

9]

[10]

S %

IS, TEIBIL, w698, 2. Bryan AT [A) 4 55 i s
JEREAIR YT SUMERA T B B Th B DRI FEL ) ). o
BRI, 2013, 33(2): 97-104.

Tian W, Han X, Liu B, et al. Clinical and radiographic
results of cervical artificial disc arthroplasty: over three
years follow-up cohort study[ J ]. Chin Med J ( Engl ),
2010, 123(21): 2969-2973.

Coric D, Kim PK, Clemente JD, et al. Prospective
randomized study of cervical arthroplasty and anterior
cervical discectomy and fusion with long-term follow-up:
results in 74 patients from a single site[ J ]. ] Neurosurg
Spine, 2013, 18(1): 36-42.

Robertson JT, Papadopoulos SM, Traynelis VC.
Assessment of adjacent-segment disease in patients treated
with cervical fusion or arthroplasty: a prospective 2-year
study[ J1.] Neurosurg Spine, 2005, 3(6): 417-423.
Phillips FM, Geisler FH, Gilder KM, et al. Long-term
outcomes of the US FDA IDE prospective, randomized
controlled clinical trial comparing PCM cervical dise
arthroplasty with anterior cervical discectomy and fusion
[ J ]. Spine( Phila Pa 1976 ), 2015, 40( 10 ): 674-683.
Mummaneni PV, Burkus JK, Haid RW, et al. Clinical
and radiographic analysis of cervical disc arthroplasty
compared with allograft fusion: a randomized controlled
clinical trial[ J ].J Neurosurg Spine, 2007, 6(3):
198-209.

Kong L, Ma Q, Meng F, et al. The prevalence of
heterotopic ossification among patients after cervical
artificial disc replacement: a systematic review and
meta-analysis[ J |. Medicine ( Baltimore ), 2017, 96
(24): €7163.

McAfee PC, Cunningham BW, Devine J, et al.
Classification of heterotopic ossification (HO ) in
artificial disk replacement [J1.] Spinal Disord Tech,
2003, 16(4): 384-389.

Lee JH, Jung TG, Kim HS, et al. Analysis of the
incidence and clinical effect of the heterotopic ossification
in a single-level cervical artificial disc replacement (1]
Spine J, 2010, 10(8): 676-682.

Kouyoumdjian P, Bronsard N, Vital JM, et al.
Centering of cervical disc replacements: usefulness of
intraoperative anteroposterior fluoroscopic guidance to

center cervical disc replacements: study on 20 discocerv

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

(scient’x prosthesis )[ J ]. Spine( Phila Pa 1976 ), 2009,
34(15): 1572-1577.
Sasso RC, Best NM, Metcalf NH, et al. Motion analysis
of bryan cervical disc arthroplasty versus anterior
discectomy and fusion: results from a prospective,
randomized, multicenter, clinical trial[J].J Spinal
Disord Tech, 2008, 21(6): 393-399.
e, WA, XN, 55 . SMERT TSN Bryan W] 518
BARFHESF B RE R 0 ) ). IiREBE2y, 2017,
57(4): 13-16.
Ganbat D, Kim YH, Kim K, et al. Effect of mechanical
loading on heterotopic ossification in cervical total disc
replacement: a three-dimensional finite element analysis
[ J]. Biomech Model Mechanobhiol, 2016, 15(5):
1191-1199.
Yi S, Kim KN, Yang MS, et al. Difference in occurrence
of heterotopic ossification according to prosthesis type in
the cervical artificial disc replacement[ T1. Spine( Phila
Pa 1976 ), 2010, 35( 16 ): 1556-1561.
Leung C, Casey AT, Goffin J, et al. Clinical significance
of heterotopic ossification in cervical disc replacement: a
prospective multicenter clinical trial[ J ]. Neurosurgery,
2005, 57(4): 759-763.
Yi S, Oh J, Choi G, et al. The fate of heterotopic
ossification associated with cervical artificial disc
replacement [J]. Spine ( Phila Pa 1976 ), 2014, 39
(25): 2078-2083.
Quan GM, Vital JM, Hansen S, et al. Eight-year clinical
and radiological follow-up of the Bryan cervical disc
arthroplasty[ Il Spine( Phila Pa 1976 ), 2011, 36( 8 ):
639-646.
XUFRHE, BREEAR, JRBIR, 55 . SN TR e 458 450
I 7R B 1 T IR oL ) ) AR AMR RS
2017, 15(2): 65-70.
JEAEAE, AT, FVE. BB Bryan N LHEN] 35 &
AR5 AL E TS OO B4 B s BE [ ).
BB, 2011, 9(5): 279-282.
Jin YJ, Park SB, Kim MJ, et al. An analysis of
heterotopic ossification in cervical disc arthroplasty: a
novel morphologic classification of an ossified mass[ J |.
Spine J, 2013, 13(4): 408-420.
Sekhon LH. Cervical arthroplasty in the management
of spondylotic myelopathy[ J ]. J Spinal Disord Tech,
2003, 16(4): 307-313.

(ki H4A: 2018-01-11)

(A GfE: T 15)



