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Effect on the morphological change in the posterior cervical muscle of laminoplasty with preservation
of unilateral musculo-ligamentous complex in the treatment of patients with ossification of the posteri-
or longitudinal ligament/XIA Tian, SUN Yu, WANG Shaobo, et al/Chinese Journal of Spine and
Spinal Cord, 2020, 30(3): 212-218

[Abstract] Objectives: To explore the influence of posterior cervical laminoplasty with preservation of uni-

lateral musculo-ligamentous complex on posterior cervical muscles in patients with cervical ossification of the
posterior longitudinal ligament(OPLL). Methods: Retrospectively reviewed patients diagnosed with cervical O-
PLL and received C3-7 laminoplasty with preservation of unilateral musculo—ligamentous complex in our in-

stitute. We collected clinical data such as age, gender, body mass index (BMI), C2-7 Cobb angle, cervical
range of motion, cervical visual analog scale(VAS), mJOA score and neck disability index (NDI) with a mini-
mal 24 months follow—up. The cross—sectional area(CSA), functional CSA(FCSA) and fatty infiltration(Fl) of
cervical posterior muscles in each segment were measured at pre—operation and 24 months after surgery. T-
test, Chi-square test were used for univariable test. Results: 16 cases were included in this research, 9 were
male and 7 were female. The average age was 52.94+7.07 years old. Of all the patients, 6 cases were diag-

nosed with OPLL of local type, 5 were of segmental type, and 5 were of continuous type. 2 years after
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surgery, there wasn’t any significant change in C2-7 Cobb angle and disc height. There was significant
change of range of motion(ROM) pre— and post—operatively(40.33°+12.03° vs 27.09°£11.09°). Comparison was
made between the posterior cervical muscles pre— and post-operatively, at C3/4 level, the FCSA was
decreased and FI increased significantly in paraspinal muscle, FI increased significantly in splenius capitis
(SC). At C4/5 and C5/6 level, FCSA and FI changed significantly in paraspinal muscle and SC. At C6/7
level, FCSA and FI in paraspinal muscle, CSA, FCSA and FI in SC all changed significantly. The paraspinal
muscle on the left side and right side were compared post—operatively. At C3/4 level, CSA and FI in
paraspinal muscle are significantly larger on the right side. At C4/5 level, FI of SC was significantly larger
on the left side. At C5/6 level, CSA and FCSA of paraspinal muscle was significantly larger on the right
side. At CO6/7 level, FI of paraspinal muscle was significantly larger on the left side. Conclusions: In patients
with cervical OPLL, posterior laminoplasty will significantly decrease the CSA and FCSA of paraspinal muscle
and increase the FI. Laminoplasty with preservation of unilateral muscular-ligamentous complex will effectively
prevent the decrease of muscle volume and increase of fatty infiltration in the preserved side.

[Key words] Ossification of the posterior longitudinal ligament in cervical spine; Laminoplasty with preserva-
tion of unilateral muscular-ligamentous complex; Posterior cervical muscles; Functional cross—sectional area;
Fatty infiltration
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m Figure 1 Post—operative CT axial plane of

laminoplasty with preservation of unilateral muscular -ligamentous complex a Exposure of left side of lamina (White
asterisk), and preservation of posterior muscles on the right side b Cutting the spinal process with oscillating saw (white
arrow) followed by exposure the right side of the lamina ¢ The titanium cable was tightened after the lamina was
elevated with a direct visualization of the cord (black arrow). Integrity of the posterior muscles on the right side was
preserved (yellow asterisk) d Simple interrupted suture was used to close posterior muscles e Post—operative CT scan in

the axial plane
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Figure 2 Pre—and post-operative measument of posterior cervical muscles a Measurement of total cross—sectional area

(CSA) at C5/6 level for the multifidus(MF, yellow circle), semispinalis cervicis(SC, orange circle), semispinalis capitis

(SCap, red circle), and splenius capitis(SpC, green circle) at C4/5 spinal level pre—operatively b Thresholding technique

was used to mark the pre—operative fatty infiltration(FI) and calculate the functional cross—sectional area(FCSA) ¢ Post—

operatively measurement of CSA of paraspinal muscle(red circle) and splenius capitis(yellow circle) d Thresholding tech-

nique was used to mark the pre—operative fatty infiltration(FI) and calculate the functional cross—sectional area(FCSA)
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3 Table 1 General characteristics of patients
3.1 " n(SD or %)
OPLL /Gender
/Male 9(56.3)
OPLL , /Female 7(43.7)
( )/Age(years) 52.94+7.07(37~68)
° (kg-m=)/Body mass index 26.58(3.05)
VAS/VAS of neck pain
17 2
o ’ /Pre—op 2.63(2.68)
mJOA 1.5 , [Post—op 3.78(2.58)
5 , VAS/VAS of neck stiffness 4.63(2.84)
, ( 10.11°+ JOA  /mJOA score
9.16°) (12.45°+7.62°) [Pre=op 13:27CL7D)
6.1 /Post—op 15.22(1.66)
’ /Recoveryrate 52.30%
° ’ /NDI
, OPLL [Pre—op 8.50(7.73)
5 /Post—op 11.38(10.72)
3.2
, 2
2000 ,Suwa Table 2 Radiological measurements before and after surgery
1l , Pre-op Post—op Pfralue
; T obb ang;g 10.1949.45  12.40+7.88 0.45
’ ’ )
. 2006 Cervical range of ~ 40.33£12.03  27.09£11.09  <0.001
Hu - motion
, ” CSA Intervertebral height
C3/4 7.25+1.30 7.419.88 0.59
};an o ca/5 6.6740.95 7.01x1.33 0.1
© ’ cs/6 6.29+1.08 6.10+1.62 0.48
) C6/7 7.3421.40 6.98+1.66 048
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Table 3 Pre— and post-operative measurements of

CSA, FCSA and FI in each segment

4 -

Table 4 Comparison of volume of the paraspinal

muscle and splenius capitis on each side after surgery

(%)
(mm?) Fatty (mm?)
CSA infiltration FCSA
C3/4 Pre—op
Paraspinal le 1489.07+646.82 11.71x15.35 1439.27+638.77
araspinal muscle
Spleni - 733.16+258.98  7.62+6.95  683.30+266.73
plenius capitis
C3/4 Post—op
Paraspinal muscle 1749-77£573.39  58.36x17.66 791.62+530.65
araspinal muscle
Splenius ..o 745.98+246.98  35.29+20.64 505.39+253.94
plenius capitis
C4/5 Pre-op
P inal muscle 14439448554 5.62+18.41  1422.73+499.26
araspinal muscle
Splen - 673.54+240.60 1.69+3.34  664.60+245.04
plenius capitis
C4/5 Post—op
P inal lo 1517.39£336.31 45.01x15.56 857.84%352.47
araspinal muscle
Spleni - 575.28+235.63  29.13+21.19 440.92+260.91
Splenius capitis
C5/6 Pre-op
" . 1383.33+402.05  2.72+£9.66  1369.94+397.55
Paraspinal muscle
Spleni .. 613.06£211.05  0.72+2.28  608.50+210.61
plenius capitis
C5/6 Post-op
_— . 1525.82+332.32 43.85+£12.58 868.86+302.19
Paraspinal muscle
Spleni .. 468.97+194.00 29.07+£14.26 347.60+172.64
plenius capitis
Co/7 Pre-op
P inal lo 1387.87+454.87 091246  1383.38+447.53
araspinal muscle
Spleni - 556.91+214.19  0.41+£1.07 554.51+213.58
plenius capitis
C6/7 Post-op
. 1437.31+445.32  44.00+13.51 803.51+313.53
Paraspinal muscle
Splen - 381.30+£155.36  28.55+15.12 283.45+146.91
Splenius capitis
[22]
o
o b
CSA [FCSA  FI o
2
b b
b b
o Lin 19

c2-7

(mm?) (mm?) P
Left Right P-value
C3/4
CSA 880.32+306.76 869.44+28597  0.778
Paraspinal muscle CSA e TR :
I L 56.60+18.16  60.05:17.40  0.012
Paraspinal muscle FI
FCSA
Paraspinal mscle FCsA 413:50£276.01 378.124259.88 0084
CSA 339.96+115.77 406.02+154.68  0.039
Splenius capitis CSA e . e . .
FI
Splenius capitis I 363582251 344522141 0588
FCSA
Splenius capltis FCsA 2331312712 27226:137.86  0.058
c4/5
CSA 7248221131 792.56:193.28  0.248
Paraspinal muscle CSA oEEs T )
Patasnil 45.44+13.68  4491:1739 0701
araspinal muscle FI
FOSA 408.73=188.71 449.11+20042 0344
Paraspinal muscle FCSA e T '
CSA 27436=121.11 300.92:117.61  0.208
Splenius capitis CSA e e :
L 32.45£2299  27.12+21.72  0.044
Splenius capitis FI
FCSA
Splenius capitis FCsA 20394212346 236.98:135.53  0.062
C5/6
CSA 71339+17232 812.44+188.79  0.014
Paraspinal muscle CSA R TR :
Fl
Paraspinal muscle FI 45481220 421951454 0.191
FCSA
Paraspinal muscle FCsA 39076213068 478.10<185.87  0.006
CSA 2244348932 244.54:113.83  0.236
Splenius capitis CSA et B ’
Fl
Splenius capitis FI 32311829 258951500 0.187
FCSA
Splenius capltis FCsA 198:54278.40  189.07+108.36  0.135
C6/7
CSA 746.13+242.59 691.18+249.72  0.312
Paraspinal muscle CSA e o -~
FI
Paraspinal musele FI 46791575 402121331 0.049
FCSA
Paraspinal mscle FCs 39515817137 40836£171.44 0708
CsA 172.03£64.48  209.27+111.61  0.139
Splenius capitis CSA e A )
JF 28.0417.30 28701460  0.802
Splenius capitis FI
FCSA
Splenius capliis FCsA 127:93262.63 1555329905 0.171
(sagittal vertical axis,SVA) 4.9mm,C3 -7

Cobb 4.1°,
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