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[Abstract] Objectives: To explore the sagittal morphology of cervical spine after double—door laminoplasty
and autologous spinous process graft in cervical myelopathy. Methods: A total of 57 patients were recruited
in this study, who underwent double—door laminoplasty and autologous spinous process graft from January
2006 to June 2014, including 24 patients with ossified posterior longitudinal ligament and 33 patients with
multilevel cervical spondylotic myelopathy. All the parameters measured on the lateral radiographs of cervical
spine were recorded before operation and at the final follow—up . The occipitocervical parameters and cervical
spine sagittal parameters were as follows: occipital incidence(Ol), occipital slope(OS), occipital tilt(OT), CO-C2
angle, C2-C7 angle, CO-C7 angle, C2-C7 sagittal vertical axis(SVA), range of motion(ROM) and thoracic 1
slope (T1-slope). Pre— and postoperative neurological status was evaluated by using the Japanese Orthopaedic
Association(JOA) scoring system for cervical myelopathy. All the parameters were compared between preopera-
tion and the final follow—up by independent sample t test and Pearson correlation analysis. Results: There was
no complication found intraoperatively or postoperatively. The average follow—up time was 13.6+9.3 months.
JOA score was 10.9+2.7 at preoperation, which was significantly lower than that at final follow—up(14.1£2.1, P<
0.01). After operation, the JOA score had improved 40.0%-83.3%(average 53.1%). Occipitocervical parameters
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between the two time points were not significantly different (P>0.05). However, significant correlation was

observed between Ol and CO-C2 angle in the two time points(r=0.542, P=0.014 vs r=0.479, P=0.027). CO-C2
angle, C2-C7 angle, CO-C7 angle, C2—-C7 SVA and T1 slope were significantly higher at final follow—up than
those at preoperation(P<0.05), while ROM was significantly lower postoperatively. Conclusions: There is no
significant difference in occipitocervical parameters between preoperation and final follow—up after double—door
laminoplasty and autologous spinous process graft. However, the occipitocervical parameters are correlated with
the upper cervical sagittal alignment. The sagittal cervical curvature changes postoperatively: leaning forward of
cervical spine, higher cervical lordosis, lower cervical sagittal vertical axis, and higher T1 slope.

[Key words] Cervical Spondylosis, Spinal Stenosis, Autologous Spinous, Double—door Laminoplasty, Sagittal

Morphology

[Author’s address] Department of Spine Surgery, Anshun City People’s Hospital, Guizhou, 561000, China

HUME S J6BUT T THESE I A AR ST AR 2 H i
Il R _E 3R TT 22715 Bofs wl AL SiHEg | e S A0
B AAE S5 P 1 TR D7 0, T A S B
T AR BRI B B A A 5 7 A A AN A AR
JE ARSI | S5UHE SR T 1 - ) RESZ 52,
B/ 1 1 N = W =
iy W 231, A O PR T S 285 2 0 47 A 259 IR T
FHSME SR . 2011 4F Kim S50 Je 42 1 B 3
#B O MR TH 280 BB A ST A1 (occipital incidence,
O1) . ## #HK (occipital slope , OS) 1 KL & il 4} £
(occipital tilt,OT) , & BLKE & -1 (19 88 4 | AL &8
SRS E AR, BT BUHE S AR S
BH AR S BB HER R 2, EX T &
R I AR S E RGN R DR GE . BEAE
SCHRAR I, SUAE S R T 28527 A Bl T S gk S50 o
(1) J H R RPPAS S0UME AR 5 97 28057 A B 58 0 422
Z UG HE T THES Y KMEAR T B AR 248
AR BRI R R A5 2 R R AT 1T B 23 B, 0L
i B O EIL RN |y e 6 N VN 2N )

=
5 ﬂﬂ o

1 #ERI5HFE
11— BB

Xt 2006 4 1 H~2014 4 6 A F 3% b B Rl
% C3~C7 HiJa i S T THES 57 KMERR B H K
TR AR HEA 58 AR 2% TR B 47 0]
BRI T BT AT AR 238 1R () S A B A A
B S AR 2R AT RS B2 W R AR A L
FHUHE TE AN A7 Ak AR ok S AL X 2l SiHE CT
H+ =4k FZ& MM MRIFH , rd B E AR R
Ja B A U BE 7 B 2R B A5 R 825 (Japanese
Orthopaedic Association,JOA ) £ %8 U) RE 70 R 4t

TEAG B BETIRES, A ZEARME . (1) B B9 & 4
RGIRAE 5 (2) FAR2E AR IR 22777 B S00AE [A) 5006 78 5+
A PR LS A B AL, HEBRBR U
(1) HE ] 5% 28 1 2508 3 BUME S R 9 >50% , 75 4T
AT F AR B () L B VRS Peas SiMESs 2 b
S B U R | A B LA B R A A A
FAREBMEA,

i &M TARE 1 3.6.12.24 7 H
SE S RE DT, 5 AT B 1 — YK A8 SUAE L 437 AN
SOURE o A ao Jee A7 X 2R, 000 ek A O IR T 2 4
K SMEG S, ARJE 1 AFRHABESME CT PEAh A B
Rl 1B R AR SR L A R, (1) 1
G, BTG, R R R B ST 4 el /N R B L
I 5 (2) T 5%, vl fgml &  fE bR 2 3 E /D
PO B G ARMIEE; (3) M2, T 6
AlG, MEE Y T R BN AR AT HE T B
24P 5 (4) IV S, AR B WO B B, B A R RS
(5) V&, Rieitih .

A AN BERRAE Y B 3L 69 61, Horp 7 B iR
B A AR D SRR 2R Bl 17,5 61 FB S 1R 24 0
REEPE > TR E T 2 57 B (B 35 B, L 22
i) BHEMAADITE, £l 622474 %5 (44~73
%), Kb e A B AL E 24 B (5B 15 B, & 9
i)y, Z5 BUA SR HiMm AL 33 1 (55 20 ], %
13 ) i FE 6~47 A~ H P 2132112 411, 43
9 Ke 3 A B 28 14 B3 Ko 4 A1 Bw %
I PR 2R B0 3222y DU RO | 2 1 A7 7 AT R BR AT
PRI, K/INME D RE A, DU i LAk g 348 5, 9 BELAE
BHESE . BEVIFIA] 13.629.3 ©H (6~38 1~ H ), A
5% 25 5 B A B 2% B3 2 L v I BURS R 5 06 42 SR v

12 FARFE



490 ot [E 2L R 2016 4E5E 26 55 6 1)

Chinese Journal of Spine and Spinal Cord,2016,V0l.26 ,No.6

HCETME J5 IE s ) 0, S 58 C3~T1 WU A A Al
PR &2 ik S5t VI S B eI MY
R, KRB K2 14~16mm 1B,
C7 BRI HA AT A 2 g, 2 e 45 15 Bk 4 3 A0l O
VI A & B e g m 4Tl & .
WBE 4 1.5mm /NES & Sk UTIF /N BT
A5 ME R BB, P A0 OG5 58 9 2%, S Al s
HEAR D2 K 5T 8, B 1 i A o) A0 9248 123 0y b 4%
O 000 Al B30 0 A A 5 R R P RS 3 (i
TE RT3 B oA C3~C7, i 58 1E
FEIF 12~15mm, FF 1] 5 7 MR 8] A8 52 )5 i) i
ZEH EE AP S MR YT R ATILS
FHAS AT W S22 A v D 200 15 2 e, it O B8k s ik
B, B REE G AR RS 1R RIS R
Jei BIVRT - 1 2590350 JUL PR 45K WAc 4 B Y ) il R 4%
] HC A4 & R R BT ARIR YT . PR
G HAREHTARIE 1 JEHIFG T IRIG S, 80032
EAE Y 6~8 Ji
1.3 HB¥SH 5 E

SR S0 2t 35 A SO A7 A0 3t e 2o ek )
B X kA EEAT M IR il 5% AR A S50
1.3.1 LR S5 (B 1) (1)O0I: i f
HRSURITRL S AL R A 4R 5 0 K LA T T 4R 11
Je ol (BRSSP B Ja % e i b S R0 R

TR o POUE Th R IR B AL b R AR R
FLAV- T 2 G A AL P RO ZE 0, ) OT o IE
B, Rz R HfE, (2)0S: HRHE o & R s K AL
ROIEL S ME KL s PR Z R Je i, #
HRAE rh SORTAL 1 AL s AR BB R AL rh
AKOFZey 05, OS il A IEAE, R Z RN fE . (3)
OT: fii i v s AR 1 R AL b RO 4R 2o B b A
AL MY A . A UL AL b s 2
e 3 R b R L A A I, U OT 32 S EAE, 2
Z M E,

1.3.2 HHERARTE S B (B 2)M (1) b BUHE A
h#A (CO-C2 1) BB RALFMi 5 C2 T4 218
f) Cobb ffi, (2) T HUMERT ™ A (C2-CT7 f1):C2 &
%5 C7T T4 21 Cobb ffi . (3) #UMEHT ™M £
(CO-C7 ff1): ta KRAFMS C7 T4 Z AW
Cobb i . Bithic WIEME, RZJFMid Al (4)
2ME % IR T o) 2 B B (C2-C7  sagittal
vertical axis,C2—C7 SVA):C2 HE{K 4 1R i 2 1 4
L CT MEM R G BEE 5 (5)T1 BURHA (thoracic
1 slope,T1-slope ). T1 HE{A& I ¢ i% £k 5 K F 2k
IAZ A .

1.3.3  SiHENG 31 B (range of motion, ROM )3 7E
FUME R JE AL X Ze R B C2 5 CT7 HE(R
T M 2EMHE (K 3),

Bl 1 SR X 2k A b 8T 2 MR T S B (O, B A A1 ; OS AL A4 OT A i it /) B 2
2 bW Ak SUME MR T2 8 CO-C2 i, b BUHERIT ™ #A sC2—-C7 #f1, T SUHERT ™ £ (6) ;CO-CT fA, SUHERT ™ f ;C2-CT SVA,

SO 2 R T b 1) T LB B9 T1-Slope, T1 24 /1] 3

M A7 X

U o Aol U X2k b SO S0 e G S 01—

0,3 it 16 B B2 Dy 002, FUHE S I 6 Sy (A, T I 6 S IE A, SUHE TS 3 B2 (ROM) =i it 7% 20 B2+ Jat 3 3l 22

Figure 1

Occipitocervical sagittal parameters measured on the lateral view radiographs of cervical spine:

occipital

incidence(Ol), occipital slope(OS), occipital tilt(OT) Figure 2 Cervical spine sagittal parameters measured on the lateral

view radiographs of cervical spine: C0-C2 angle, C2-C7 angle (), CO0-C7 angle, C2-C7 Sagittal Vertical Axis and

Thoracic 1 slope Figure 3 The range of motion in flexion and extension could be measured, respectively. Total range

of motion of the cervical spine was calculated by adding the flexion and extension ranges.

Extension range=01-6;

Flexion range=0-02. Lordosis: 0 is positive; Kyphosis: 0 is negative
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Table 1 Comparison of the cervical spine sagittal parameters between pre—operation and final follow—up group

Ol 0s oT C0-C2 C2-C7 C0-C7  (C2-C7 SVA ROM T1-Slope
P A 35.6+3.3 26.3+6.4  -9.4+8.5 21.5+9.3 12.79.2  34.2+10.8  19.6+13.7  423+11.9 25.6+6.3
re—operation
.
b ?’}‘H‘I@W 36.1£3.5  257+62  -9.6£7.7 26.1£11.5 10587  36.6£9.7  23.1x158  32.1x125 267257
inal follow—up
i -0.899 0.712 0.805 -1.265 0.562 -2.335 -1.759 2.982 -0.521
t Value
Pfi 0.534 0.792 0.681 0.009 0.340 0.049 0.035 0.005 0.021

PValue
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Figure 4 Significant correlation was observed between Ol and CO-C2 angle preoperatively Figure 5 Significant

correlation was observed between Ol and CO-C2 angle postoperatively

Figure 6 There was significant correlation

between CO-C2 angle and C2-C7 SVA postoperatively Figure 7 There was significant correlation between C2-C7 SVA

and Tl-slope postoperatively
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