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Subjective and objective evaluation of cervical range of motion after cervical posterior—anterior combined

approach decompression and fusion surgery
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(1.Graduate School, Tianjin Medical University, Tianjin 300070, China; 2.Department of Orthopedics, Tianjin Medical University Gen—

eral Hospital, Tianjin Key Laboratory of Spinal and Spinal Cord Research, Tianjin 300052, China)

Abstract Objective: To evaluate the impact of cervical posterior—anterior combined approach decompression and fusion surgery on
postoperative cervical range of motion(ROM ) and quality of life in degenerative cervical myelopathy (DCM ) patients with severe

spinal stenosis at 1-2 segments, using subjective and objective data analysis. Methods: A total of 73 patients with DCM(41 males

and 32 females) who underwent posterior—anterior combined approach decompression and fusion surgery at Tianjin Medical Univer—

sity General Hospital from September 2018 to October 2023 were selected.Cervical function was assessed in 73 patients with short—
segment DCM using subjective scores such as the Cervical Range of Motion Restriction Scale(PRRS), Quality of Life(SF-8), Visual
Analog Scale(VAS), Activities of Daily Living(ADL), Patient Satisfaction Index(PSI), and Health-Related Quality of Life (HRQoL ),

alongside objective measurements of cervical ROM. Repeated measures analysis, post hoc testing, and regression analysis were used
to evaluate postoperative improvements and predict the related risk factors. Results: At 12 months post—surgery, significant im—
provements of the neck and shoulder VAS (H=48.05, 70.81, 46.83, 108.69, all P<0.01) and the physical health (PCS) and
mental health(MCS) components of SF-8 (PCS: H=7.724, P=0.02; MCS: H=12.072, P<0.01) were observed in resting and ac—
tive state. Significant improvements in ADL of patients were noted at 3 and 12 months post—surgery. Subjective assessments showed
significant overall and directional improvements in cervical postoperative ROM. Objective measurements revealed a significant in—
crease in hyperextension angle at 3 months post—surgery (H=10.95, P<0.01), with no significant change in hyperflexion angle ( P>
0.05), and stabilizing at 12 months post—surgery. Regression analysis indicated that body mass index(BMI) was an important predic—
tor of cervical ROM (8=0.434, P<0.01) and subjective activity restriction (8=0.669, P=0.045), with gender and neck pain also af-

fecting ROM recovery. Conclusion: Both subjective and objective assessments indicate that cervical posterior—anterior combined ap—
proach decompression and fusion surgery is safe and effective, significantly improving postoperative pain, quality of life, and cervi—

cal ROM, particularly hyperextension angle.

Key words degenerative cervical myelopathy; surgical approach; daily living activities; cervical range of motion; quality of life; sub—

jective evaluation
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12.3) %, F-3) BMI(23.6+3.5)kg/m?, A Hij & # APt
FYREER R (n=60) , 59 (n=50) , k5 41z Bk iR
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x1 BHEEFAAR
Tab.l Surgical method for 73 patients

FARIA 1P hitk(%)
J5 % C4~6 Hill C5/6 17 233
Ji i C5~6 \HiTHs C5/6 12 16.4
Jri il C3~6 HiH C4/5 11 15.1
JE % C4~5 Tl C4/5 8 11.0
J5 i C5~C7 Jiii % C5/6.C6/7 12 16.4
JF % C4~C6 Hii it C4/5.C5/6 7 9.6
Ji % C6~C7 i C5/6.C6/7 6 8.2

22 BAEEREY AEFREFERGEELIFES

BEARIG 3 A CIE R AN ) 486.3%,
RIG 12 AN 94.5%, —H 2R IG5 L (F
2)o HARJE 3N AMEL,ARJE 12 D H BEFARE
SRR LB 4.19%K58 3 0% PIr o (i S
FACIRZS T SERAR TP EAR R 3 A KRR
12 DA BCEEIA BEG R S R R

(SF-8) iy A= gt B (PCS ) FLCy FRAEERRE (MCS) )W A i
EUGEE , E S HAGFE LR 3,
23 EFUHIAFTHZRABFTEETEH R B
BEARJG 312 A H #8552 R LA 3R A BT
Mg ARG 12 M, 64.4% 1) B33 F KIS S TG
B 1 42 5 R il (PRRS - 0 AT 1) ,26.0% 1 i FR il
(PRRS:2),9.6%H R ( PRRS:3). Rf5 121 H
T 358 2 PRI B L BIREIR B AR AT 37.1%,
ARJG 3 A KIS A ME. RE 1214
H BRI Bl 32 BRAG O . A il B e A A AR i I ik ek
5, EFHAGIHFE S, HAhAS J7 1035 3 32 FRA
REASEE ), B 1 RREREBFARYS T
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Tab.2 Comparison of postoperative satisfaction scores of
73 patients [1( % )]

BEWBERN A3 MH RE1R240A Z P
1 dEEWE 56(76.7) 60(82.2) 0.50 0976
2 W 7(9.6) 9(12.3)
30 AR 7(9.6) 4(5.5)
4 R 3(4.1) 0(0)

R3 BERRBIS ERREERITS LRSS, M(P25,PT5)]

Tab.3 Comparison of pain scores and short—formscores for quality of life in patients[score, M(P25,P75)]

W AR ARJ5 34H RF 1240A H P
VAS: #5300 4.00(2.00,5.00) 2.00(1.00,3.00) 1.00(1.00,2.00) 48.05 <0.01
VAS: 7% Sh3i 6.00(3.00,7.00) 3.00(2.00,4.00) 2.00(1.00,3.00) 70.81 <0.01
VAS: # A 4.00(2.00,5.00) 2.00(1.00,3.00) 2.00(1.00,2.00) 46.83 <0.01
VAS: {& 38 6.00(5.00,7.00) 3.00(2.00,3.00) 2.00(1.00,3.00) 108.69 <0.01
SF-8:PCS 30.00(18.75,42.50) 32.50(22.50,49.38) 41.25(22.50,59.38) 7.72 0.02
SF-8:MCS 31.25(18.75,46.86) 37.50(25.00,56.25) 43.75(31.25,75.00) 12.07 <0.01

T : SF-8: AE 5 5T /] 7 s MCS O BRMHRE ; PCS: AR FRMERR ; VAS : IUGE AT 43
x4 TOIBERT AREFEHZRITED LB, M(P25,P75)]
Tab.4 Comparison of restriction score of 73 patients[score, M(P25,P75)]

PNl AJ5 34 H ARJ5 124 H H P
ARG Bh 2.00(1.00,3.00) 2.00(1.00,2.00) 1.00(1.00,2.00) 15.62 <0.01
fif 1.00(0.00,2.00) 1.00(1.00,1.00) 1.00(1.00,1.00) 2.10 0.351
Ji 1.00(0.00,2.00) 1.00(1.00,2.00) 1.00(1.00,1.50) 1.59 0.453
A e ity 1.00(0.00,2.00) 1.00(1.00,2.00) 1.00(0.50,2.00) 2.00 0.368
LA 1.00(0.00,2.00) 1.00(1.00,2.00) 1.00(0.50,2.00) 2.13 0.345
A 1.00(1.00,2.00) 1.00(1.00,2.00) 1.00(0.00,1.00) 13.71 <0.01
Zemiff 1.00(1.00,2.00) 1.00(1.00,2.00) 1.00(0.50,1.00) 13.00 <0.01
il 1.00(0.00,2.00) 1.00(0.00,2.00) 1.00(0.00,1.00) 2.67 0.263
Jeli 1.00(0.00,2.00) 1.00(0.00,2.00) 1.00(0.00,1.00) 2.99 0.223

Y PRRS: A4 107 3 2 R
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Fig.1 Comparison of perioperative patient—reported restriction score

HICEE S A RR R . AR 124
H 58 A2 WK BV BRI wif ke L
(4 BRI Sl A BERRSE AN S22 WA B9 LA 17.9%
BEIME) 47.9% ; TAFE5E 4 A 3252 W B9 LL AN 30.1%
HEINE] 61.6% , (E45 150 H i s i USSR E A

I RAJGSABHE B L P g 2e 22 5, Hk
BIWE SN BARTT B G, 2R BA SRR X
(¥ P<0.05), W3 5.

24 ROM  EWIFMASE 3 ™ HMAE 12 4~ H 3
HE B B BE R BT A 8 35 0k (3 P<0.01) ,(HR

x5 BEAMABRREEEEHZREELRR(%)]

Tab.5 Comparison of restriction in ADLs before and after surgery in patients[r( % )]

PRI ST 31 PRI ST 3
ZBR5Em H AHT AE3NMH RE12HNH  H P || ZFR5Ew H AHI RE3NMH RE1R2AA  H P
AR AR
P 73(100) 73(100) 73(100) 15.18 <0.01 rh g 15(20.5) 9(12.3) 10(13.7)
SERAN 30(41.1)  43(58.9) 50(68.5) iy 7(9.6) 0(0.0) 0(0.0)
B 20(27.4)  21(28.8) 15(20.5) T4 1(1.4) 0(0.0) 0(0.0)
O 14(19.2) 7(9.6) 7(9.6) TAE 61(100) 61(100) 61(100) <0.01
BEE 8(11.0) 2(2.7) 1(1.4) TEEN 18(30.1)  25(41.1) 38(61.6)
SE4 1(1.4) 0(0.0) 0(0.0) R 23(38.4)  23(38.4) 14(23.3)
BENR 73(100) 73(100) 73(100) 19.56 <0.01 Eabics 13(20.5)  10(16.4) 8(13.7)
SEEN 13(17.8)  20(27.4) 35(47.9) iy 5(8.2) 3(4.1) 1(1.4)
IREF 15(20.5)  22(30.1) 17(23.3) SE4 2(2.7) 0(0.0) 0(0.0)
LRIES 31(42.5)  23(31.5) 16(21.9) el 46(100) 46(100) 46(100) 0.01
iy 14(19.2) 8(11.0) 4(5.5) TEEAN 21(58.7)  34(73.9) 37(80.4)
SEA 0(0.0) 0(0.0) 1(1.4) U358 11(23.9) 10(21.7) 8(17.4)
i 73(100) 73(100) 73(100) 2.59 0.274 g 7(15.2) 2(4.3) 1(2.2)
SERAN 40(54.8)  42(57.5) 49(67.1) iy 1(2.2) 0(0.0) 000.0)
L2y 3 22(30.1) 22(30.1) 17(23.3) TEA 0(0.0) 0(0.0) 0(0.0)
O 11(15.1) 9(12.3) 7(9.6) AT 73(100) 73(100) 73(100) <0.01
B 0(0.0) 0(0.0) 0(0.0) SEER 27(37.0)  42(57.5) 47(64.4)
SE4 0(0.0) 0(0.0) 000.0) R 25(34.2) 18(24.7) 17(23.3)
2 52(100) 52(100) 52(100) 7.16 0.028 g 13(17.8) 9(12.3) 8(11.0)
TN 24(46.2)  30(57.7) 35(67.3) oY 7(9.6) 4(5.5) 1(1.4)
L3 15(28.8) 17(32.7) 14(26.9) e 1(1.4) 0(0.0) 0(0.0)
rh 11(21.2) 4(7.7) 3(5.8) Lo 68(100) 67(100) 68(100) <0.01
iy 2(3.8) 1(1.9) 0(0.0) AN 24(353)  40(59.7) 45(66.2)
SE4 0(0.0) 0(0.0) 0(0.0) B 24(35.3) 17(25.4) 16(23.5)
e 73(100) 73(100) 73(100) 20.00 <0.01 g 14(20.6) 8(11.9) 6(8.8)
SER 25(342)  38(52.1) 49(67.1) B 5(7.4) 2(3.0) 1(1.5)
B 30(41.1)  25(34.2) 14(19.2) T4 1(1.5) 0(0.0) 0(0.0)
R 12(16.4) 7(9.6) 10(13.7) K5 73(100) 73(100) 73(100) 0.01
R 10(13.7) 3(4.1) 0(0.0) TEEN 28(38.4)  37(50.7) 45(61.6)
SE4 1(1.4) 0(0.0) 0(0.0) R 21(28.8)  20(27.4) 15(20.5)
OYNILL 73(100) 73(100) 73(100) 15.90 <0.01 g 16(21.9) 13(17.8) 11(15.1)
TEEAN 28(38.4)  42(57.5) 49(67.1) Gilcs 6(8.2) 3(4.1) 1(1.4)
L= 22(30.1)  22(30.1) 14(19.2) SEA 2(2.7) 0(0.0) 1(1.4)

T PR A IS 3l , B X SR TN S5 NEOR]; 50 W4 e 25 1A% IR BE 28 — 1o
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BNJE TP M ROM A HA F M. 418
Bt B 3 A5 (R BT 2 32 BT 43155 100 () S v
L BMI R HA IE [a] () S0 (8, HAFE bRy A~ BAT
TR, W3R 7.

®6 1301 BERE.ARETHEINELLEIE,M(P25,P75),x15]

Tab.6 Comparison of cervical range of motion before and after surgery in 73 patients[degree , M(P25,P75),xxs]

£ty ARHi ARJF 3 4~H RJg 124 HIF P
SR I Bl 24.00(14.85,32.20) 34.40(24.75,42.35) 34.20(24.75,42.20) 10.95 <0.01
I S AL B 9.82+2.14 9.92+2.57 9.88+2.04 0.03 0.97
RIS B 33.64+11.19 43.72+11.68 43.65+11.08 19.16 <0.01

x7 BEASH
Tab.7 Regression analysis
Jeki _ S 5% (ROM=a+h ) R R
bRtk 2%0(B) i P FrREAL RE(B) i P
1 531 0.167 6.186 <0.01 -0.079 -1.036 0.304
asic 0.198 1.521 0.133 -0.194 -0.528 0.599
TR 0.434 3.733 <0.01 0.669 2.044 0.045
VAS : #5300 0.219 2.468 0.016 0.207 0.827 0.411
VAS : i 2350 0.378 5.949 <0.01 0.246 1.377 0.173
VAS: #EUE I -0.121 -1.565 0.112 0.153 0.704 0.484
VAS: {38 i -0.269 -1.562 0.110 -0.052 -0.394 0.695
T VAS: IUBERLIT 43
3 itig R, BB ARRIEIRIT 1~2 T7BL DCM B i X

SUHE 5 S AE Al 1) 53 A 0l A 3K T B D e
A AR — R e LIRS FARTE. O
I N IR IR AT R SMEEE B, i R A
R PR HL B o 2 R A5OSR RN v B B T R
12 0TI PR, FH & SCRk EL R T BT BE ACDF AR
ROM 7 =R 7 TR A b 2 ™, (H SRl
FARY K5 B & [ , 7T 20K 5 St ROM
SZ B, AT R Y H B A 6 e — e el it
1B 5 AR DD AR A8 U8 A | BRI AE 72 43D e 1Y
FEh 1, 0T RE LR BE 20UHE Y SR AR TS Sl U, REAE
FEAR K BAME R VI B AR RN 2735 BL A (53 1 BD) 5 4
S 50T A RV RATURI S )1 A 1 R s ) S o NS
J7 1~2 1B DCM B EH ARG ROM 1Y 3208 F1 % WL A2
L EA EEIG IR L .

FEAMFGEH, RIF 12 4~ H B 00906 3132 R F
Iy BB BRI A3 By [ 1) SR WL 2 37 PR A
DL 2 s RNIEA AR R G AT A Rt &
FEMR, IETEHR R LT R i LA AR
Fo B EE2h R on RS AR 5 5 1 23 Bl G
2R (AT 2h Y R, SR A
SRR FTIA Wk . AT s 2 AbTE T 54T
AR DI B ME A5 06 AR K S ACDF R 5 S5UAE TR 21 1)

ROM oA A RS2, [WIB B 1 H232 2R
BE AT ROM REREFAT 08, X0 T RS
BT A EESENME

WAk, WF5E &I PRRS 1405 200 A 35 3G
FEIE T 12 )7 1) B 35 R G, 7R 2 003 3 B
FIBARE RE S W B LR, TEARHEGE R, 24450
REE R T BB AR SUME L A sl B, RR A U5
HE 15 S BEAE ARG 3,12 4 H ¥ 5 R AT i 3 42
=, fH PRRS ¥4 s , RJa 3 M H S5 ARG 12 M H
A S il i 67 E U 2 R RSB . A
KA FTRG B R T X2 3l B LR AT 8 5 BE AR FE K
I S — RYIBHZ LA 3B Bhid A e, Ak, R
J& 124~ A ROMCELHG At e D 5 PSI 2
() TG 4. A M, R BHBRTE sl B2 A, RS I & AE 1Y
MR S T RE Y Bt LA SOOI il S A 7T RE 25
i) B AR R ) B R

XL 2 8 N, UM S A ik A AR
RJG 12 A H , SHER AT 5 S 8l B R DAL .
BE BRI BHE T )57 BRAEIR B 3 G, K H
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