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The preliminary changes of sagittal balance of cervical spine after posterior cervical intermuscular
raising roof laminoplasty/ZHOU Shuai, ZHOU Feifei, ZHAO Yanbin, et al/Chinese Journal of Spine
and Spinal Cord, 2021, 31(12): 1121-1128

[Abstract] Objectives: To explore the preliminary clinical effects of multilevel cervical spondylotic myelopa-
thy (CSM) by posterior cervical intermuscular raising roof laminoplasty. Methods: 75 patients with multilevel
cervical spondylotic myelopathy underwent posterior cervical laminoplasty at our hospital between August 2013
and September 2020 were recruited in this retrospective study. Of all patients, 42 treated with posterior cervi-
cal intermuscular "raising roof" laminoplasty were included in the raising roof group (mean age, 57.2+10.7
years; ranged 31 to 79 years), and 33 underwent posterior single open—door laminoplasty by traditional suture
suspension fixation were included in the suture suspension group(mean age, 67.2+9.6 years; range 48 to 82
years). All patients were followed up at 3-14 months after surgery at the outpatient department. The basic
hospitalization information of the patients in the two groups were collected; Cervical sagittal balance parame-
ters, including CO-2 Cobb angle, C2-7 Cobb angle, C2-7 sagittal vertical axis(C2-7 SVA), C7-Slope, and

cervical range of motion (ROM) were measured on X-ray images before the operation and at the last follow—
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up. The modified JOA(mJOA) score, visual analogue scale(VAS) score and neck disability index(NDI) were e-
valuated before the operation and at the last follow—up,

Results:

and the mJOA score recovery rate was calculated.

There were no significant differences in terms of gender, intraoperative blood loss, and the mean

follow—up time between the two groups (P>0.05). The age and postoperative hospital stay of patients in the
raising roof group were smaller than those of the suture suspension group (P<0.05). There were no significant
differences in preoperative CO-2 Cobb angle, C2-7 Cobb angle, C2-7 SVA, C7-Slope and cervical ROM(P>
0.05).

group at the last follow—up(P<0.05), while C2-7 ROM in the raising roof group was better at the last follow—

C7-Slope and C2-C7 SVA of the raising roof group were smaller than those in suture suspension

up(P<0.05). The mJOA and VAS scores of both groups at the last follow—up were significantly improved than
those before operation, and the differences were of statistical significance. There was no significant difference
in mJOA and VAS scores between the two groups at the same time point (P>0.05), nor was there significant
difference in mJOA score improvement rate (P>0.05). The NDI of both groups at the last follow up were not
improved significantly than those before operation (P>0.05), also there was no statistical significance between

the two groups at the same time point (P>0.05). Conclusions: Posterior cervical intermuscular raising roof

laminoplasty can achieve the same neurological function improvement as the traditional posterior cervical

Chinese Journal of Spine and Spinal Cord, 2021, Vol. 31, No.12

single open—door laminoplasty in the early stage after operation in the treatment of multilevel CSM, and

besides, it has more advantages in maintaining sagittal balance and cervical range of motion.

[Key words] Cervical spondylotic myelopathy; Posterior cervical laminoplasty; Intermuscular approach; Raising

roof; Sagittal balance of cervical spine; Cervical range of motion
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T2 B8 T ARAEIRAIL T B Mk 4 (P<0.05) . AP
J 34T SUME A2 Kk ik JE AL X 4k R LCT
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BENLFZ 240, 7R 1 C3~C6 e FAfE AR 71 2%
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HEAR /N ST PR U7) DRI A 1) 42 )22, SR B0 JF C€2/3 I
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I B [ T B R 5 Ay A BT B
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A3 AEA D C3.C4 . C5 .CO HEM R e 2 7] B A
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Table 1 Comparison of basic information between the
two groups

T4 (n=42)

Bk (n=33)

Group of raising Group of suture

r()()f SuSpenSi()n
TER L (H /%)
Sex ratio(male/female) 21115 22111
FRE®R D) 5722107 67.249.6"
Age(years)
ST Bt 1 S TED(H )
Mean follow—up time 6.6+3.8 7.6£3.6

(months)
D5 T4 H A P<0.05
Note: (DCompared with group of raising roof, P<0.05
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B T NS EES Kk,
1.3 RJ54brE

ARG 4% FE PO 2 24h, MRS B
TARG 24~48h KRG . V8B BN IKTE
Bl FHILE A S5 R B S4E , 2 i vk 4L AR 5 i
AR SR A 2 8, 454 g R P
190 SR T 250 5 Bl B UL PR BB M
1.4 AR

0 2 B PR ) AR I R )R
AEpe it |, Fr AR BT AR 3~14 A H #4717 12
BE VT, AT I RTT SO0 M, 78 M X 2k B ik

T AR Ah
141w RS ROEAL SR AR B AR b2
(modified  Japanese  Orthopedic  Association,

mJOA ) DI 73 HNT £ 25 AR R AR J5 A UK B 15 1o il 22
DR AT VAN IR e 3 8 3 (% )=(R
J& mJOA 43— AR H mJOA W-453)/(17-A i mJOA
PRI ) x100% ; fi 1 2UHE 5 HE Bt 5 45 %0 (neck  dis-
ability index, NDI)B P4 /35 2558 4 98 X L2 fig
DL A 355 Jo i A SR 5 P A8 A5 40 £ 3R (visual
analogue scale, VAS)! £ PEHr F AR Hi 5 135K
FRAEIR

142 RARAVAL fE AR KB U A STAE X
g b bl R A AR 15 B R 48 (Picture Archiv-
ing and Communication Systems,PACS) #1752 1%
I, SR TR 1 Cobb M 2 # C2-7 Cobb
i VE Al 250 HE #1 B ; McGregor £k 15l 5 ) CO-2
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Cobb ff1 VA 1 SUHE il )5 5 C2-7 2% AR 1T Al 1) B
(sagittal vertical axis,SVA) il C7 it (C7-
Slope ) VAl SUME AR P-4 . >R Cobb ff SUAE G
By DN 5 5 S 5 25 ME 3 36 )2 (range of motion,
ROM) (K 1),
L5 Geit#o i

Bl & 1 SPSS 22.0 B fF (IBM 24w, £ [H)
PTG 2R 0T . PR T RO LU R R T
K . T o BORME FH R bR M 22 (s ) FROR L
ARAGTA G AR FBCRT ¢ K55, 2 1) B3R Rl
SEREAS ¢ R KR SR K I o OB 0.05, P<0.05 K
ERAGIHFEX,

2 H#R
21 FARNMR

75 ) A R S TR TR TR
B{.C3~C6 31 1 ,C3~C7 3 il ,C4~C6 4 fi] ,C4~
C7 3 #,C5~C7 1 i ; B ikl F AR Bt .C3~C6
1 1],C3~C7 31 f],C4~CT7 1 49, Pidl & Rep i
I 22 57 T Ge 127 5 L (P>0.05) , {H FH Ti 20 £ 3%
FARB AV Mk | ARJE AR B KA %k
46 (P<0.05,% 2),
2.2 Im RS RO

P2 B ARG AR R BE VT mJOA PF4 & VAS

A5 RAT RN E N RNGE, ZRE5IT%E
M (P<0.05,7% 3) ; AL [A] B ] 25 mJOA F1 VAS
W A TG 12 22 5% (P>0.05),mJOA #4532k
HRIRTGIT #2253 (P>0.05) , WAL K K bl
Vit NDI 5 AR L T G124 22 5 (P>0.05) ,
2 [ ) Bsf ) 0 U R IR o327 22 57 (P>0.05) .
2.3 BREEIEE

PR ZH S8 3 R IR R J5 2R Yk B 17 e ) 3 HE it
JE FIUHE SR TH A 2 80 BHE ROM L3R 4, P4
ARFi CO-2 Cobb ffi .C2-7 Cobb ffi .C2-C7 SVA .
C7-Slope 1 C2-7 ROM A TG T2 2 7 (P>
0.05), ARJFARKKFEVIEFFT2H C7-Slop 5 AT L
B EEREAR(E 2), B A5 AR T T B
PE2E 5 P I LA B 3 M 25 5 (P<0.05) . P
C2-7 ROM 5 A®j b A B E W T (P<
0.05), B MIEH T IR, 5 A LKA W
FPE2ER (P<0.05),

3 it

i S ME R 5 AHEBUSOE ATE i § AHEA R
ARARIB BB BEAY L, 2 F AT R _LIRyT 20
Bt CSM W BT BLZ —  (HUR AL e STHE 5 HEHE
YRR AT Z 2 R B 5 7wl A i
AU LA, Tk 28 L P B0 S A R TE TR R

(2 (9

B 1 SRR T T S8 M 4 a CO-2 Cobb A« B 55 2% 2 AL 8 38 AP AR IR AU FE 20 5 C2 N &M T AT 1 I
fi b C2-7 Cobb f1:C2 FAMMTFATL S C7 FAMMTATL, WERLIFILAIM ¢ C2-C7 SVA:C2 ML P A
LR B C7 MRS LM AT R d C7-Slope: C7 HEMR 1 ZAR 19 Ik 5K £k 19 I A

Figure 1 The measurement of sagittal balance parameters of cervical spine a C0-2 Cobb angle: The angle between the

line from the posterior edge of the hard palate to the lowest point of the outer plate of the occipital squama and the
parallel line of the lower endplate of C2 b C2-7 Cobb angle:
endplate of C2 and the lower endplate of C7 ¢ C2-C7 SVA: The vertical distance from the posterior upper angle of the

The angle formed by perpendicular lines of the lower

C7 vertebra to the plumb line across the midpoint of the C2 vertebra d C7-Slope: The angle between the tangent line

of the upper endplate of the C7 vertebral body and the horizontal line
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Jr TR W | AR R SR S AR T YA 5 TR A E
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PR Ik ) P AN 5 5 0 e B AL PR 0l 52 5 1A
Wl X BE T R RE R, AR G U B HEE
RAHESSIE AR BEAT T2 R FRBE [ 2019 4F & T &
T UG T T B B S JUL A 05 A2 A A
PR IE B 5 A Al 3D FT EME AR fik 1A 8 A
ARG T4 Nl BIRCR
3.0 T TUCHE R 3 HE ARSI A T A 55 AR T
- 1

B S A AR T OME BRI A LY K AHE R 7
B Sk B BT 38 08 AR o TG 7 90 B A A 4 o
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®2 WAFAEE AP ME AEERE B
Table 2 Comparisons of operative time, intraopera-
tive blood loss, postoperative hospital stay between

the two groups

FHTAL (n=42) Bk (n=33)

Group of raising Group of suture

roof suspension
f A IE] (min) 159.7+40.8 87.3+20.17
perative time
Al il (m) 275752392 2734x1443
Intraoperative blood loss
RJ EBER IE] (d) 32:1.4 4.6£1.07

Postoperative hospital stay

D5 T4 L4 P<0.05
Note: (DCompared with the group of raising roof, P<0.05

*3 WHBERI.ARF mJOA i¥45 VAS & NDI 1§

Table 3 Preoperative and postoperative mJOA score,

VAS and NDI in two groups

T (n=42) B miEdl (n=33)

Group of raising Group of suture

roof suspension

mJOATPFS) mJOA score

AT Preoperative 13.51+2.01 13.20+2.43

AR J5 Postoperative 15.57+1.29% 14.732.13%

M3 (%) Recovery rate 49.36+58.45 42.64£52.97
VASiT-43 VAS score

AT Preoperative 3.69+1.08 3.82+1.47

AR J& Postoperative 3.05+2.257 2.50+2.46%
NDI(%)

Al Preoperative 10.08+7.52 12.20+8.26

ARJ5 Postoperative 8.50+7.03 10.20+8.44

T D5 [ 4R i 8 P<0.05
Note: @Cnmpared with preoperation in the same group, P<0.05

FREERIREIR 1 LR B0 52 A 1) e IR 5 9
AR T 2R A B A 0 O R,

C2-C7 SVA 2 iy 1 s A 5 R 11 - 7 19 A3 3L
SR, ARG T T R RS A YR B 2
C2-C7 SVA & 15.54mm, 85k 5 AR AIH 25 % 0
Geitaf B S HAE Y E BRI T R 5 B k4
C2-C7 SVA & 22.35mm, B ARAI LT HERH 5
TR S, THIA AR R BE VI ) C2-C7 SVA /)
TR Mk, UL RS LR A B A AR T
00 A A5 4 AR BT AR X 2 45 S0ME 2 R 18 SF-
HEWAEH , Tang 4% B C2-C7 SVA KF
40mm K BH B 52 F AR AL, mAAR MR A AR K
Bl 17} C2—-C7 SVA “FIEEZ AL T 40mm X — %
TRCAEL , X516 D A5 SR S m 35 /0N A5 R i AH EeATS

x4 RABERMAARERREHNOZEEER
MEER
Table 4 The radiographic result in both groups at
preoperative and final follow—up
WA (n=42) EMLEH (n=33)

Group of Group of suture

raising roof suspension
C0-2 Cobb fi1(°)
C0-2 Cobb angle
AR Preoperative 18.08+7.31 18.86+7.75
ARJ5 Postoperative 17.76+8.81 21.09+8.40
a7 A C2-7 Cobb 1 (°)
Neutral C2-7 Cobb angle
AW Preoperative 10.97+9.97 12.89+9.99
ARJ& Postoperative 9.56+11.04 12.98+11.35
i {3 C2-7 Cobb i (°)
Flexion C2-7 Cobb angle
ARH Preoperative —13.19+12.16 -9.92+12.06
ARJ& Postoperative -11.41+13.01 —4.29+12.731%
iz C2-7 Cobb ff(°)
Extension C2-7 Cobb angle
A1 Preoperative 24.31+11.10 22.03+9.27
ARJ& Postoperative 19.69+10.57% 19.63+10.80%
C2-7 FUME T 31 B (°)
(C2-7 range of motion
AT Preoperative 37.50+13.61 31.95+12.56

AJG Postoperative 31.10£13.507 23.19+9.8412

C2-C7 SVA (mm)

ARHJ Preoperative 16.98+8.96 21.09+10.59

ARJ& Postoperative 15.54+11.68 22.35+10.61%
C7-Slope(°)

ARHI Preoperative 21.42+7.18 24.63+8.60

ARJ& Postoperative 19.08+6.677 25.01£9.42%

(D5 R AR BT 42 P<0.05 525 [F 6 ) g5 TH 4L 4% P<0.05
Note: (DCompared with preoperation in the same group, P<0.05;
(@Compared with the group of raising roof, P<0.05
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M B b2 e T1 HERHEAR W, TR me 1 ol
R FIA (B Tamai 2507 % 30 C7-Slope [[] T1-
Slope HAT 5 AH X% , C7-Slope 7E i i 0 HE 5 IR
- 77 T H AT TR TR AR R B B9 I R R S
I C7-Slope FI A by ¥4k e 4 S AR 1T 5 4] 1) — 4
HEARbR, AW T T AR S5 R KB D5 I C7-
Slope A i W 2 FEARR , B 45 4L A3 R R SR I

29

Fe 22 St gt oA 1S, ARJE AR U BT v T+ T2
C7-Slope /NF &I, F—IREUE T I A AE
Hif S S AR TP 77 A T2 ik d . S %
FEAS Y™ AR L A S BT STHE R, HLIACKE
i e b UM S i A QA S P T A, Rk
PRAFIRF TG B T RN ILIA 0 S S 1 A7
A 1) 5 AR JUUARE e R 4 SR T, TR
LA BUS LA E R T8RO AP HI AR
By KA, AT BEAE A A Rl D5 BRSO e
P2 D RERRL S48

2010 AR AR RS U IE T — UG % 22 UL TE]

o . .9

2 HFEH 56 % M ERRAR 10 4F4 N 14 AT HUG I C3~Co TH T HEE 7 KAMEBURTE R a AT SREMIA2 X
2 178 C2-C7 SVA 24 20.81mm, C7-Slope 4 26.8° b.c AR [ HUHE L Mid Ji A2 X 2k f /s S ROM 4 51.8° d A iy #if
MRUR C3~C7 H#EZE, W BN e RIF 6 D BMEMIAL X £k 78 & P15 5E R A4F,C2-C7 SVA 24 13.26mm, C7-Slope

J920.9° f.g ARJE 6 A SiME A JE A2 X R R FiE ROM 25 57.7° b ARJ5 6 A Bt MRI 75 15 8 52 [ B

Figure 2 A 56 year-old male, presented with bilateral upper extremities numbness for 10 years and aggravated for 1
years, underwent posterior C3-C6 cervical ‘raising roof’” laminoplasty a Preoperative lateral radiograph of cervical verte-
brae showed that the C2-C7 SVA was 20.81mm and the C7-Slope was 26.8° b, ¢ Preoperative cervical dynamic cervi-
cal radiographs showed that the range of motion of cervical spine was 51.8° d Preoperative MRI showed spinal cord get-
ting significantly thin with pressure e Six months after surgery, dynamic cervical radiographs showed that the implants
were well fixed, the C2-C7 SVA was 13.26mm and the C7-Slope was 20.9° f, g Six months after surgery, cervical dy-
namic cervical radiographs showed that the range of motion of cervical spine was 57.7° h Six months after surgery, MRI

showed spinal cord compression was relieved
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Bl £ B8 250U (e LR A % 1 50 M A A B AR IR 97
CSM &35 20 1) Fn 35 ME 5 DA 80045 B fb A A8 32
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