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Abstract

BACKGROUND: Patients with degenerative cervical spondylosis often suffer from changed varicosity of the cervical spine, unbalanced neck-shoulder muscular

strength, and descending power.

OBJECTIVE: To probe into the correlation between sagittal curvature parameters and pain threshold for neck-shoulder muscles in degenerative cervical

spondylosis.

METHODS: Totally 50 patients with degenerative cervical spondylosis received treatment at the 3D Printed Outpatient Center of Shanghai Ninth People’s
Hospital, Shanghai Jiao Tong University School of Medicine from January 2022 to March 2023 were included in the study. After excluding the 10 patients of
cervical lateral projection that failed to meet the measurement conditions, the cervical lateral projections were shot to measure the following iconography
parameters: Borden value and C,, Cobb angle as well as pain thresholds on the midpoint of the superior trapezius muscle in bilateral bundles and at 1 cm
beside the C, ¢ interspike. The correlation between sagittal curvature parameters and pain threshold of neck-shoulder muscles in degenerative cervical

spondylosis was analyzed.

RESULTS AND CONCLUSION: (1) The Borden value of sagittal curvature showed a moderately positive correlation with the bundle pain threshold in the left
upper trapezius muscle, the bundle pain threshold in the right upper trapezius muscle, and the pain threshold at the 1 cm of the left side beside the C. ¢
interspike (r=0.498, P < 0.01; r=0.448, P < 0.05; r=0.405, P < 0.05) and a weak positive correlation with the pain threshold at the 1 cm of the right side beside
the Cs4 interspike (r=0.322, P < 0.05). (2) The C,, Cobb angle showed a weak positive correlation with the left squared myalgia threshold (r=0.355, P < 0.05),
and there was no correlation with the pain threshold of the left trapezius muscle and the pain threshold at the 1 cm of both sides beside the C interspike.
(3) There was a correlation between the pain threshold of the neck-shoulder muscles, and a high correlation between the pain threshold of the left and right
muscles and the pain threshold within the left and right side muscles, indicating that the neck-shoulder muscles are consistent and may be related to the

coordination of the neck-shoulder movements.

Key words: degenerative cervical spondylosis; sagittal cervical parameter; Borden value; C,., Cobb angle; pain threshold; cervical pain; correlation; imaging

parameter
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0 5|= Introduction

STUME 73 A2 T STUME HE 1) 455 2H 2 1B AT M 5038 % I 4 R 2
R R R LB I H A by (PR BE. MBIk, A2
SR BETT A R BN IKEE ), FFH IS B SO A B R I R R
W, FHIELAFRN Cervical Spondylosis™., FHEIRAT 1EAF &
M B R MEAE A L BB DG DL S B AR 2 2R
Bk, HBLEWERE. PSS, SEEHEUIMK .
FR 4 1990-2013 41 BRI AT Ao, 7E 188 ANEZK
1) 301 Fp kA MR R, SRR D& O R EURIE R
BiFRIRN 2 —, HAEERRHE4 B, fEhEHLE T,
FEe%E VAT 7 A5 R = W B SHERR T8 B I
PRIAT W 7 A, Hod 531 &7 33.17%, 2otk 66.83%, H.
L R PR T B ST, 1R Lot N BEAE A S
Bl v ATk B R B AN . LR B B8R & I H B AT T
KR, HRMEF LGRS M, 2R ERAE
B B0 LT BME R BT A I B0 S B R A R R A
THuME M, O A e PR RN R 52 4 e P SRR A Sk
A i)

FMELE SRARTHT b 15 BOHT ™ AR AR KK B e sk
B, 4l LTE 52 246 S IR R A 200 & I 1 R e ) ™ 1 1
B, X SIUAE SRR T P10 28 DG BB o ZHUATE S A0 L IO 1 A AR
FLBE SRR, R SRR ) SRR 2 — M. TEIRR
by BIADHUR MAR RS RS, W IR BV T
GEARREAR, T AN ZUAE il B SO AARAE . Pl Bt A S0UAE B BRI
A 77 B RF AN P4l S LR 2, 5 R AT 1) 28 5% M B A
B, WIRKRERIMGIAFARIGITE B, s S SR =
FEE, FURGHEAT IS R ZI6 YT, RS (1 B v6
BXE R BRI ST SHER SR A7 Hl 2 S 8284k, Xt
T P HHEIR IR B e E M,

PRI A — M5 SEBR sl T 19 4 U545 AF R T ALl o
BRI M PR I S R W P — R Rz, LR
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FEEBELEH ARG NE, A FEAE LSS EEN
FiG AT NEGA Y. Rl A BRSO R A
HEMNE, DL TR E R A . AR,
BHFFN SRR 7 200 TH, oA g0 & OO e s & —Fh
SR EE W TR, wLENRHIRAER, 2N
JEJRR IR B, SME SR 2 U 4R B 6 B AL S T S 5
BB, AT VRN A )5, EE 22, L
PR RSB BRI 4y, I PR R A Borden {E. C,, Cobb £,
T, ®HE. G, KARMEF#5 4, H b Borden {H fil Cobb i £ 1l
PR LR Z RN o H RTIE AR b 06T S8 SR A it
& 2505 20UA FRAL A B A DS PE I 7008 M JEHRIE, LKA
G EHESORAT B (Borden [GllEV%. C,, Cobb £ )
553508 VLR B AR G HEAN AR, D R S JE R Rt Hdis
LN S

1 W&RFF5E Subjects and methods

1.1 &3t BIUBPERT T, $OFR AT PR SIME S 38 20UHE X 28
WAL Fr, BEAT RARADL P47 25000 12 2 3508 BB AL PRI s 180 =
WUAR & R3S 73 A K F Pearson 70 AT AHSGHE, AR MU & 1
434 K H Spearman 2 AT AHICVE, 4 BT IR AT 14 BUHE SR IR
A il 5 205 250 S AL PRI R0 PR A DG A2

1.2 B EseE RIGT 2022 4F 1 H & 2023 4F 3 HTE Ll
A KA R B I I 5 JUN IR EE B 3D FTERT 12 H 0 58 i
1.3 F£ 2022 41 H & 2023 4F 3 A FHEASHE K E
2B B E 25 JUN RSB 3D 4T ERT T2 H 02 1 50 675 &8
AT VEZIME G B E AN TE, I BRIIAE X S AL v AR5
HAAMEN 10 B, IR EFE 40, B 18 fl, 4 22 4,
EHS 18-70 ¥, P (35.75+12.08) % . iR Borden [K il &
VE IR UM SRR i B, LA SME R IR R 7, o e
INF 21, WHPEARE R 3B, FMERNE & 5 9 Bl TR
C,, Cobb 1l &I & HUMEFORAL 1 B2, DL 15° A FHE, H
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<< 15° 3% 21 4, >15° % 19 #.,

MAFRE: OFR 18-70 & @FF 4 2008 45 =i “ 4>
V] S0 75 R R 2 20 T (S WAt s FUE IE M7 X 5
LR R R BIHE IR AT M R, B I A it 8 5 (39
iR/ AR BB IOHE SR ) @ JE S TR sk B A
HHHEOI; ORWNIGEE, LGS 5HKREE .

HERRFRAE : O NAFFS LRGN HES ; QFME X 2%
ML AFFE I AR . @UT 2 Ji P 52 By SO AR
JARIT, AT RERLIE L R TS 1A RO S P b s @IRATES
eI B 2R RN ©MEA J5 BAF7E F A 305 5095 5
O RERCA U0 it R A -

WU T2 1 A0 K2 5 2 o B i 28 U IR P B A 2
72 G o A AE (S Y JUBE AR B SHOH-2021-T308-1). fit
A EEX T BRI HEZMERE R, HRTEGE
(FRREES) -
14 Fik
1.4.1 ARSI IAIR NS BE NS TS 48m, ks
FaF R TE, WFHARTE. JHFLEEEELA TR
Hl, ARIUE B R TE AR R SR A AT, DUHRMLZR S5K-F
LRI 10°-15°, FLIRAE S 1 M. ¥ %K Borden KN
SR HEAT SIUME SR AT ) AR SRR &, B AR R 2 5 1
GRIMESE 7 MRS FEAE—HLZ A, SRS G %
TE—9RZE B, BLS A LM KR EBIACLE N C 4, M
HEAEZE M52 Borden fE, W.E 1. HHil&K 3% ikE A Borden
TE 348 4 (1245) mm, 24 Borden {f < 7 mm F5ME2E 31 i BE IR/,
a0 B SIMEA B REETH %, 24 Borden R R B AR A NI
REHER 5. HUCRH C,, Cobb £l &y 4T 00ME 2R A7 1
AR, TH 2 MG NEIE—BHZ& AL 7 HHE)E
TGE—HLZB, BLLS ALMEMAIN C,, Cobb fE, I
B 2. ALl B dabndUE iR 2, RENE 3 )k, B
FHIME.

|\ Bl:: 754K A Borden [N L EAT HUME IR
o frpg A BRI &, B B AXME R IR R G E&% &
A FHESS 7 MRS N AE— B A, TEHESIHE & HE
: \‘ G GAE—INZ B, B A 2 KTk EMZE
= LRy C 2k, RISGUAEAE 2] il Borden {H

= El 1 | Borden EHEIMET %

Figure 1 | Measurement method of Borden value

EE: RH C,, Cobb i & % 3k 47 3k
FRAL BV E BN, T28 2 MRS T
ZAE—HLL AL 7RG FEIE—HL
B, BZ5 AZIRAIIA C,, Cobb ffE
B2 | C,,Cobb BAINETE

Figure 2 | Measurement method of C,,
Cobb angle

1.4.2 3R # VLA R BRI R JE 68 A R 0 R A
(BASELINE12-0304 Ui 4% , 5 [H ) ¥ £5UR H UL DA ) L R
A AE I BAR R BB Frs, WE 3. SUR #RULIATRE R
BRI R T WL R P i Coe BRERIISS 1em AL
UK, EOEASE 7 HUERRSR, SR L b i
PRI R R UE R BRIk, i e Cog BRI AL,
B A 55 1 em JySUETS UL ARG B0 5 o LA STt n /)
TWE R, RSP, DR EE, RE 3R, W
FEME. PEE EOA LRI LTI

r

B3 | EANENEFRE

Figure 3 | Specific settings of the pressure pain meter

1.5 EZAIR4G47 MR EH Borden {H. C,, Cobb £, Xl
RN ERF S S Cog BEZENMI55 1 em AbJHIR, 3 HTiBAT 10
R S IRAE 1 B 258055 33 3 AL DA G B8 (R AH DG 1

1.6 geitF a4t FrAEdE R SPSS 27.0 AT it 5%
Bro fF& ESDMATHFRETEILL xts o8, AFFEIESS
(i B R DL AR A 8 (U518 ) Fon. 40 H Borden {530
JEESWLPIREB 20UE SRR N 0 B A DG PE, DU R IERS
4347 K Pearson 43 AT AH I, AN IR AKUAR & 1 25 49 A SR
Spearman Z3HTAH G, P < 0.05 N ZE A BEMER L. LE
GuitEnEC g RISl RS R LN RIEFE S K # .

2 Z53R Results

21 A5HEFFHAH IS0 FEE, o 10 ) 0
MEMIAL J AN D & 26 AR T V&, 3¢5 3% 40 I35 & A v 1)
B NIE T, Hd 5 18 4, 2 22 4.

22 RIEAAZE LA 4.

[ soagusmmss |

v

TSR X S 28 BL R B

HBIL A

SRILATIA 10 BUSHE DU 62 X S 2 1y A
\J LA SR

40 (LATHE DT X S 2 1 A P

AT SR i 3O

— * E 4 | iRiERiEE
| BEATARICAE 0T | Figure 4 | Trial flow chart

\4

23 ZEAAAEL NWFEKL.

#1 | RITHIIEHEEEERER

Table 1 | Baseline data of degenerative cervical spondylosis patients

T H F (%) i (em) 1A = (kg)
BMl 35.75 168.00 62.39

brifE 2 12.08 7.89 10.68
EUNE 68 180 80

e/ ME 23 156 46
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2.4 K AR{x B Borden 185 20 A 2R IL A S 1 69 4R K 54T
FEMR T WU AN & T B0 A, AR T R Co
SN S5 P 1 cm S T IEAS 4. H A Borden {H 5 75
A7 LR K H Spearman 3T AH DG, 5 AR 3 LSS B
JVLPA R 5K F Pearson 2) MTAH G ME . 45 JoR: STUARE G SR A7
i & Borden {5 72 {44 5 WL SR8 B0 A5 D00 A% 5 L AR 1R
Cos WRIEIA) 55 22 M) 1 cm S8 2 P 45 IEAH OGO & (r=0.498, P <
0.01; r=0.448, P <0.05; r=0.405, P < 0.05). A JIR A7
fihi & Borden {55 Cyq BRSEIA) 5545 0] 1 cm Ji R 52 55 1E HH OC K
% (r=0.322, P<0.05), WL.E 5.

E] g
= 4 r=0.405 = r=0.322
L% P<0.05 & 4{ P<0.05
£ 3 £
< =
R, R
= . = 2
K ) ¥
£ 2,
g g
= =
= 9 = o!
i 10 0 10 ® -10 0 10
Borden fi (mm) Borden fif (mm)
5.0, r=0.498 5. r=0.448
;-Ta 45] P<0.01 ;-Ta P<0.05
=40 = 4
E 35 =B
3 3.0 E 3
=30 =
iy =,
& 20 &
B 15 2
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5 | BT BIHER KR GL i EF Borden E5 /5 8B, F %8 B A9 14 B2 B
RIE

Figure 5 | Simple scatter plots of Borden value of degenerative cervical
spondylosis and pain threshold of neck and shoulder muscles

2.5 C,, Cobb /52l A 3F LR J& B 6948 Xt oAt B A2 MIRY
TR BIANE T IEAS 340, H4 C,, Cobb £, AR T LR
B\ Cos BEZIAISS N 1 cm J BRI 8 T IE& i Hod ¢y
Cobb ff1 5 7 MR 77 IR K H Spearman 43 #rAH G, 54
A7 WU B Cs g BRI H] 55 M) 1 cm J3 [ K F] Pearson 4}
PrAHOGHE . S5 0K SUHER SRR T B2 C,, Cobb £ 5 7 IR}
77 WLJR ) 2 55 IEAH OGO & (r=0.355, P <0.05), HiAESs RRAL
it % C,, Cobb £ 54 IR 7 UG Csq BRI B 55 MM 1 cm
I B AEAEAR G IE (P> 0.05), LER 2.

F 2 | C,,Cobb AASIHBMALAREMAIEXES AR
Table 2 | Results of correlation analysis between C,, Cobb’s angle and
muscle pain threshold in the neck and shoulder

LN r i P1H

FEAA T I 0.355 0.024
FAATTIL 0.220 0.173
FEfl Cos 2155 1 em 0.206 0.203
Fifll Co6 WETEA S 1 cm 0.241 0.135

2.6 R IRALA R B Z A 6448 KA RN ZE R T LA
JEFIE& A, BT AR IR RS A A R 2/
RN T WL R R A Spearman 43 BT AH G, HARKRH
Pearson 7P ATAHICIE . SRR ZEMIRIITWUREEIY Co MR IR

3882 | PEHRTIEHAR | 5528% | 55245 | 2024588

S 1 cm i R SR IEA OGO & (r=0.711, P<0.001), A5l
RN Coq BRI BS54 1 em JaE . 72 0URL 7 LR
H5HEMABITIIRE . Coe BT E 55 /M 1 em S5 Coe TR
) 554510 1 em IR 2 v P 2 AR AH OGO & (r=0.825, P < 0.001;
r=0.840, P<0.001; r=0.821, P<0.001), J.% 3.

73 | HUBARAN B E AR K M AT
Table 3 | Correlation analysis of muscle pain thresholds in the neck and
shoulder

b 1 fihr 2 r{f P4

FEAARL T L Fel Co g BESEA] 55 1 cm 0.711 <0.001
AR L Fiflll Co6 BRI S5 1 cm 0.825 <0.001
e AT AT L 0.840 <0.001
FEA C g BESEIA] 55 1 cm il Cy g BESE[A] 55 1 cm 0.821 <0.001

3 i} Discussion

I PR 85 FH B 35UME SR A E A 2 80846 C,, Cobb f. Cyy
Cobb f1. Ty R, Cpy FOMR T F i 25 "2, b 56 T 31 Mk
B A FE RN &, F B Cobb ffi. Jackson R Jj 1) 4k %
Harrison Ji5 P]2k7%. Borden (Kl &k, #5EA LK R UFH
Fase tER AT S dE . TS5 PN, 5T R B AR 5 i
W, Borden ik ] {5 B J v] B PRI BOLAR T b, R AT
A& Borden [l &V M/ B 547, OKFRERA T A THEE
RNz, FE58 2, 7 MEARJG Sk mi B 05 B R HLAh 5 V62
e R 189 4 e i K K /. 36T Borden [GIN R VLN LIk
A, HAENGIR ERCH T2, 2 PR 2= AR DAl 250 55 1 72
() —Fp 275\, @A, Borden {H7TE (1245) mm & IF
WG, < 7 mm ZUHEAR BE i BEIRCDN, a1 R S0HE AR B
HiEETH 2, A BRI U R A 3E ) 5 . C,, Cobb £ o —
o 3 A PR (1 SUME B A R U, ORI R R AE Ok
F C,, Cobb f [ IEHEEEAE G — 2. RN
B, SMEM S G L 82.5%; HRBMERI R, Lik
ii bt 63.6%, T3Pk A7 Lk 36.3%; R IRAEW K 73, 18-29 %
kt 33.3%, 30-39 % 5 [t 36.4%, =40 % [t 30.3%; 4% IE
FRPER 4y, v S0ME A 35 0 P 8N 63.6%,  STAE ¥ 2%
% 9.1%, MM 5 27.3%. X5 SHIN 2 © B 5545
ka3 —g, RBP4 B il I kR T 9k, H 18-29
2 F130-39 B AERSAH Lt d i, SR T SIUMETR R AR R AL I
P

JE I AR 1 8 SR 52 AR TR B ) AN T IR g 0N I
JEE S0 YRR 6 3 B A 20 S UL DA O 5 4 ) XU o R
J7 WLHT AR Cog BRZEIAI S5 1 em Kb P, ZE IR PRI 9T o K L #0
HMES D R IX 2 AL B WL, TR I Rk A A T SR
UL P S 98 B PRI B . MORASKA 25 P41 338 ik e JBE Y4 o7 of L
F R I 4 B AIE FR 1 ) T B R S, R AR PR VR 9T
RE0S W0 25 4 v L o BRE,  JF HL R 3 R VR 7 OB 3
R At 2 BN, WA, IR R O RN
AU E BTSNz —, oL TRl 2 FE T 7
78 EURAREG TN 4 Kb 30 H 58 L PRI 0 357 5 29U R A it
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% 2% Borden {2 IEAH KK &R, H b Borden fH 5 2= MR Ty
WU AR T UL BRI Cog BRZE 55 200 1 cm
) 2 RS IE A 2424 & (r=0.498, P<0.01; r=0.448, P <0.05;
r=0.405, P <0.05), 5 Csq BRIRIHZ5A7 1 cm Jii [ 2 55 1EAH
KRA (r=0.322, P<0.05), ZEFARESHEARE KNG, R
IGEE IR S T AE R — 8, SR AT PRSI I3 SR A7 it B S8
553008 R PI B A7 AEAR DS, D9l R B 5 5B AT 1 SHE
I v AL T s S IR S

Cobb il & )74 1948 4F 5 Dr John Cobb #& 1 1] —Fh
ETHER L NEPHM AN R, T2 WrE o s Fn R
PR M, TS RH T 2R A4 |3l
(759, B/ T IR P FRER, K EE A I
MR SIRAT & 1 2 50 &, C,, Cobb fMIRIAEE 2 HEfk S
7 MEAR T G ENE LRI T, AR IR R E R LA
Sz IR o EVRES FRll i C,, Cobb £, HEAT FIUAES JtR
o7 1t 5 240 (C,, Cobb 1) S520UH MR B I AH D& 14 534
7l 5 7 SHUME SR JIR A7 1 BE C,, Cobb £ 55 2 &} 5 WL
R IEM KR (r=0.355, P <0.05), UHER IR FE C,y
Cobb #1547 MR 77 WLIE B~ Co.g BHIE 8] 55 B 1 cm I BRI AS
FEAEAHGHE (P> 0.05), 55 Sag TiHARS AT tHN o I 25 7] 5
Bk % B DL R A BE B HARRISON 2% 9 34T T AS[A] Cobb
F S LR AT EE M M, AN C, Cobb £ LE S BR $0UHE i
K> i C,, Cobb £ Lb 52 B {E /IN; OHARA %5 7 3}y Cobb £
I IE R OME (P AT SEPEAR &, T SR SME R YE O, T Gy,
Cobb ff /777 EE H . FT AHEN B R vl s 5 0k AH ¢, RIS
2 FOUAE B 7 SOUME R A STUME Az 2 R O B P S A
&, [l C,; Cobb £ 74N 8 58 44X 3 JUAE Az 38 i 258 o5 38 1)
TREE.

2004 4F SIMONS™* $ HH — AN 1 FR B i, it o 200 A oy
SRR AE ML), RIS LR AR S A e, T
H ORI CGBERRGRR, 38U UL IUZ AR T B4R 2571
Bl i, B ZE FRRURYAZ A RIS, B EMEH
I E R IARESORAL R J o IX — il 5 e S Ak
AR ELENE,  UIF SR 200 A 2 M AR AT PR AR, L UR
HRWLPY P9 BB O S A AR B RS . Rk, X T3P
BRI ath . SHEMEAR . PHARE. HEMEE . SCTT 3 AHE
TVH R B ETME PR BRSSP 46, R VR T S LI B e
T RE B RS I Zh 2 P, RSN 20 Pyt
ST A8 AR AN S i S [ A BRI (W) B AP i B, AEREE I
ME )R8 52 B 2B 0 4 B R IE 8 R 3% . bR 38 Borden
AR ] DAY A S00HE & 77 1 8 A AR, i O SRR LR S
T Co MRS 1 em ALJF BRI A SIAE B 25 P 4R, P
[ PRI AH DG B UE T A (R B A PO AL, AR 2 B IR MSIUME
JEEANUL PRI IR 80 5 T 3EAT 9, RN T 3K TR 7 T AH DG YRR FT )
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