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1.673~3.998, P=0.000) ## MM & TG ®E LR E %, C,, SVA<20 cm (OR = 0.748, 95%ClI:
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Analysis of changes in cervical curvature and influencing factors
after percutaneous posterior cervical endoscopic treatment for
single segment cervical spondylotic radiculopathy

Zhang Haibo, Leng Hui, Jia Yiming
(Department of Spine Surgery, Chifeng Municipal Hospital, Chifeng, Inner Mongolia 024099, China)

Abstract: Objective To explore the changes in cervical curvature and their influencing factors after percutaneous
posterior cervical endoscopic treatment for single segment cervical spondylotic radiculopathy. Methods 200 patients

with single segment cervical spondylotic radiculopathy from January 2021 to March 2024 was selected, then divide them
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into control group and study group according to the random number table method. The control group received traditional
open anterior cervical surgery, while the study group received percutaneous posterior cervical endoscopic treatment.
Compare the treatment outcomes, surgical related conditions, cervical curvature and other sagittal parameters, pain levels,
and cervical function between the two groups of patients. Using the generalized estimation equation (GEE) model to
analyze the improvement degree of cervical curvature and other cervical sagittal parameters by two methods, and analyze
the risk factors affecting changes in cervical curvature. Results The study group had significantly shorter surgical time,
incision length, and hospitalization time compared to the control group. The intraoperative blood loss and hospitalization
costs were also significantly lower than those of the control group, and the differences were statistically significant
(P < 0.05). The excellent rate of the study group was significantly higher than that of the control group, and the difference
was statistically significant (P < 0.05). The C,, Cobb angle and T, tilt angle in the study group were significantly higher
than those in the control group, the intervertebral height was significantly higher than that in the control group, and the
C, , sagittal vertical axis (C,, SVA) was significantly smaller than that in the control group, with statistically significant
differences (P < 0.05). At three months after surgery and the last follow-up, the visual analogue scale (VAS) scores and
neck disability index (NDI) of the two groups of patients were significantly lower than those before treatment, and the
study group was significantly lower than the control group. At three months after surgery and the last follow-up, the
Japanese Orthopaedic Association (JOA) scores of the two groups of patients were significantly higher than those
before treatment, and the study group was significantly higher than the control group, with statistically significant
differences (P < 0.05). Intervertebral height < 8 mm (O}? =1.627, 95%CI: 1.401 ~ 1.938, P =0.020), T, tilt angle < 25°
(O}? =1.598, 95%CI: 1.381 ~1.934, P=0.027), and no percutaneous cervical endoscopic treatment (O}Q =2.591,
95%CI: 1.673 ~ 3.998, P = 0.000) were independent risk factors affecting changes in cervical curvature. C,, SVA <20 cm
(O}Q =0.748, 95%CI: 0.601 ~ 0.928, P = 0.007) was a protective factor for changes in cervical curvature. According to
GEE, the improvement of C,, Cobb angle, intervertebral height, T, tilt angle, and C,, SVA in the study group was
significantly better than that in the control group, and the differences were statistically significant (P < 0.05). Conclusion
Percutaneous posterior cervical endoscopic treatment can significantly improve the cervical cervical curvature and
cervical sagittal plane parameters of patients with single segment cervical spondylotic radiculopathy, and the treatment
effect is better than traditional open anterior cervical surgery. The surgical trauma is smaller, the cost is lower, the
hospital stay is shorter, and the postoperative recovery is faster. It is worthy for clinical application.

Keywords: single segment cervical spondylotic radiculopathy; cervical curvature; cervical sagittal plane

parameters; effectiveness
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o, B2, Zeosfl, FIFER (45.12+£3.54)
%o P BEAFR . YR AREFEEC (body mass
index, BMI) FIRFEILE:, KB LEITEE XL
(P>0.05), BAR M. Wk,
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CIEE X EHLEITEM, HERmATEM “V” 5
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AR I BRI AR OMEIRL 4, RIS RAAR, DA S T
HERE AP BER HE o ARYEFARTTE, nlsEsifT
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Table 1 Comparison of general data between the two groups
P 15](%)
215 AR % BMI/(kg/m?) St 208
Z u
5540 (n = 100) 45.27+3.32 50(50.0) 50(50.0) 24.54+3.25 24.08+18.93
X HEZH (n = 100) 44.81+3.62 52(52.0) 48(48.0) 24.25+3.68 23.07+£17.63
Xt AE 0.30° 1.45° 0.18"
PAH 0.761 0.756 0.657 0.865
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J& 34 HRAKBEII , SR CT AIMRI, X 2845 351
MREAT R A A (D d PR E A Ll BT
[ U SRS 0 i SAE R | METIBR R E L G, SRR
I TE Ll (C,_, sagittal vertical axis, C,, SVA) AT,
AR S OCHESH. Tl 2] C, T4 C R4
FABPPATER, IR 2R AT R IR 2 A 1Y 52

fii, 131 C,o, Cobb ff1, LAFRAGFHUEME . 05 &AMk

FIRT . .y e S AR AN B E LR a, I
PRS00, DAARASAE (R = B . 3 2o i C HE
K5 25 C MEMR v 35 2k 2 8] Y o I 5 ok 3R A5
C,, SVA, T, 2 P74 5K L Z IR
e b LIFRAR T Mt

As RHTHHE MRS % C, MR AGE s B AJF 3/ SHE CTRETE A I C, MEFISEZE I R 5 Co AUBEDIHHE MRI JCAR T

LG, HElI R St %

B1 FAREEHGFER
Fig.1 Preoperative and postoperative imagings

134 &R A2 L SR R AL S AUV 00 3k
(visual analogue scale, VAS) PF4), PFAL &0
JEo fRorim, AR R A
135  # M ae R HAER %2 (Japanese
Orthoapedic Association, JOA) ¥4, PFA 5 FiME
DIREMRILNG DL, 1953805, SIMEDIREMIZ I 8Gs; R
JH 25 Mk T B 5 515 %0 (neck disability index, NDI),
PG R BMET RERAT SO0, - HoBy, BMED)RERE
TR FERE ™, NDI = (#5391 B850 S A2 92
TEMITNEHE x5) x 100%.
1.4 HITETE

1 A SPSS 23.0 GLi AR PR M Bt o 1B BERELA
YR s brifE2e (vxs) FoR, RIES, KA
A RS, NI S A, SR FHBCOREAS R 5,
AL RO LR, RN E S B Ty 22045 3

F2 WMABREFAEXRBRILEK

BHCRAPIE A 0% (%) R, WWBIH PR R
T XA T )7 #2  (generalized estimating equations,
GEE) BERL, S3Hr PR TR 5 1500 ZUHE it B2 FLH Al 251
HERRAL S HOR BB R s RV RMEZ H R
Logistic [B] AL, 73 A1 52 Wi SUAE pHy J32 728 10 F) A 6 T4
Ro LP<0.05sh2ESAGIHER L.

2 #HR

2.1 WAHBEFAEXBERLER

WL TFARBF ] B0 1K B A B sk [ B Gk 2 1
XPRRZL, AR il A B 2 B > X R, 22
SYWHEGIFEL (P<0.05), W2,
22 MABEBTHRILE

WA R B X IR, 2R A SRR
X (P<0.05), W3,

(x+s)

Table 2 Comparison of operation related information between the two groups  (x + s)
205 FARHS H]/min P B/ em AR I /mL LB R/ fERE T /7T
AF5E4H (n = 100) 65.82+9.12 0.75+0.03 13.62+2.54 5.67+1.23 2.34+0.45
XFHRZH (n = 100) 96.15+8.14 5.24+0.80 35.43+3.27 8.90+1.54 3.12+0.56
tff 15.64 56.09 52.68 11.65 8.32
PiE 0.000 0.000 0.000 0.000 0.000
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F*3 MWHBEBITHRILE F1(%)
Table 3 Comparison of therapeutic effects between the two groups n (%)

20 51 o =S G} = R %
554 (n = 100) 52(52.0) 28(28.0) 15(15.0) 5(5.0) 80(80.0)
*tIEZH (n = 100) 40(40.0) 35(35.0) 20(20.0) 5(5.0) 75(75.0)
X1a 11.32
P1H 0.034

2.3 WABRETHNERTHESRESH LR
WFE ARG 34 H R IR BE V5 B Y C,., Cobb £

FIT (50 0 S KT B, M I g B O i T

XPHRZH, C,, SVAWIR/NTXA, Z5¥a501

FEX (P<0.05), fEZ W20, B
N WAL C,, Cobb . MEMIPREE . C,, SVARIT,
00 4 Af IF RN LA, 2= R BMA G X
(F=13.96, 18.54, 21.38f125.78, P<0.05). W34,

F4 MABELRNSTHMEMRRALSHLE (xxs)
Table 4 Comparison of cervical curvature and sagittal parameters at different time points between the two groups  (x + s)
215 AR NEREE R
C,_, Cobb f1/(*)
WFFE4 (n = 100) 11.45+3.36 20.92+5.74" 19.43+4.47"?
XA (n = 100) 11.71£3.32 17.35+5.58" 16.22+2.70"
2 ] F=16.78,P = 0.000
P[] F=13.96,P =0.000
2 A<k ] F=15.93,P=0.000

HEIF] Bt 5 4 /mm
WFFE4 (n = 100) 6.27+0.78 9.35+1.08"% 9.06+0.77"%
XA (n = 100) 6.12+0.82 8.43+1.22" 8.01+1.33"
2 i F=19.23,P = 0.000
P 1] F=18.54,P =0.000
2 A<k 7] F=17.35,P = 0.000

C,_,SVA/ecm
T4 (n = 100) 22.61+6.64 17.93+4.97"? 18.76+4.68"
XA (n = 100) 23.79+5.91 20.91+4.79" 21.26+4.43"
2 ] F=26.21,P = 0.000
P[] F=21.38,P=0.000
2 A [F] F=19.26,P = 0.000

T s/ ()
WF5E4 (n = 100) 19.73+6.45 26.91+5.76" 26.45+5.18"
XA (n = 100) 20.11+6.29 24.19+6.05" 23.58+4.53"
2 ] F =19.06,P = 0.000
P 1] F=2578,P =0.000
2 [t [A] F=21.33,P = 0.000

H: 1) SAREARGE, 2RE50TFEL (P<0.05); 2) SXALLE, 2RE5%HEL (P<0.05),
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PIALREE AR 34 H R IR B 9 VAS P43l
NDI I BAKFARAT, EAFFRAMCT R, Pglis
A5 34 H A K BV Y JOA PF-43 B8 & TR,
Hifswd s TXRA, 2RYWERIT¥E X
(P<0.05); 2N EEEE T 25 is: P2

VASTESY . JOA PEA3FI NDI IO Heds, 252539
GiilerE L (F=2294, 27.62 F121.69, P<0.05).
WS,

2.5 MMM ETHNMIEREER

251 R EF>H $C,, Cobb AfEARAR, I
W HAFEARE R HAE BN A R E T, S5R BN
C,, SVA. MERIBRE L . T (A A2 B 300 I % 9
B FIRITH C,, Cobb AT (P<0.05), WLFK6,

NHAR ({E: C,, Cobbffi >15° =0, C,, Cobbffi
<15°=1), HRER S 25650 % 5 L E
REMAZE (RENFRT), HAZHE Logistic [
VST, S5 HERIBRE <8 mm (OR = 1.627,
95%CI: 1.401~1.938, P=0.020) . T, % ff <25°
(OR=1.598, 95%CI: 1381 ~1934, P=0.027). &
I B S9UHE J5 B P 5 T 3897 (OR =2.591, 95%CI:
1.673 ~3.998, P=0.000) A 5% M 550 [ A5 £ i) Al
SfERINZE, €, SVA<20 em (OR=0.748, 95%CI:
0.601 ~0.928, P=0.007) A u#fE it 2 28 £k 19 O 4 [
£, W#kS,
2.6 GEE#EZINHT

2 GEE v UL, BFFELIXS C, ., Cobb ffi . ] B =
FE LT R AT C,  SVA BN LA B0 F X B4,

252 % B & Logistic = )2 o> H ¥ C,, Cobb fA1E SYEGITHEY (P<0.05), LE9,
x5 WHEBEEBEEMIEINRELEE (x+s)
Table 5 Comparison of pain level and cervical spine function between the two groups  (x + s)
bl A ARJG34H F RV ]
VASPES/53
5T (n = 100) 5.89+1.79 2.48+1.01"% 1.67+0.67"%
XL (n = 100) 5.07+1.71 3.36+1.19" 2.03+0.91"
ZH[H] F=20.85,P =0.000
P[] F=2294,P =0.000
2 [R]H}A] F=16.97,P=0.000

JOAPESM43
WF9E4H (n = 100) 10.47+1.52 12.95+1.67"? 14.94+1.28"7
X2 (n = 100) 10.38+1.51 12.46+1.59" 13.47+1.37"
2 ] F=1522,P =0.000
iy ] F=27.62,P=0.000
2] [ A] F=18.36,P =0.000

NDI/%
754 (n = 100) 44.85+4.46 29.92+3.38" 19.93+2.61"?
X HEZH (n = 100) 44.45+4.29 34.91+3.57" 24.95+2.91"
ZH[H] F=2285,P=0.000
] F=21.69,P = 0.000
2 ] <11 ] F=19.28,P =0.000

H: 1) SRARGTE, Z2RE5FEL (P<0.05); 2) SxEALLE, 2651 EYX

(P<0.05),
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Table 6 Univariate analysis of factors influencing changes in ¢

ervical curvature

A B SE Wald OR(95%CI) PlE
AR 0.567 0.432 1.726 1.764(0.023 ~ 3.045) 0.195
i 0.883 0.654 1.823 2.418(0.673 ~8.721) 0.171
BMI 0.298 0.187 2.537 1.347(0.925 ~ 1.956) 0.109
i 0.678 0.487 1.936 1.969(0.753 ~ 5.172) 0.172
FARAF 8] 0.921 0.563 2.674 2.511(0.834 ~ 7.516) 0.096
YIRS 1.034 0.689 2252 2.812(0.728 ~ 10.873) 0.138
AR I 3 1.207 0.612 3.887 3.342(0.995 ~ 11.236) 0.547
ERAE| 1.104 0.598 3.406 3.015(0.934 ~9.762) 0.068
fEBE 2 0.788 0.497 2.517 2.200(0.832 ~ 5.833) 0.111
VAS T4 0.721 0.432 2.784 2.056(0.880 ~ 4.812) 0.093
JOAPESY 0.892 0.387 5.308 2.439(0.128 ~ 5.274) 0.319
NDI 0.684 0.295 5.370 1.981(0.103 ~ 3.552) 0.053
T D B o 0.507 0.197 6.634 1.661(1.445 ~ 1.982) 0.035
C,,SVA -0.214 0.098 4.788 0.807(0.661 ~ 0.983) 0.029
T i 0.491 0.211 5.416 1.634(1.415 ~ 1.968) 0.040
28 SIS N R IRYT 0.833 0.316 6.947 2.300(1.234 ~ 4.287) 0.009
*x7 BLEWE
Table 7 Assignment of variables
A TRAE
TR DB v >8mm=0, <8mm=1
C,,SVA <20cm=0,>20cm=1
T iR >25°=0,<25" =1
28 IR N T IRYT £=0,%H=1
*8 HMFTEMETUNESEEZST
Table 8 Multivariate analysis of factors influencing changes in cervical curvature
R % B SE Wald OR(95%CI) Pl
HEIRIPBE B < 8 mm 0.487 0.210 5.197 1.627(1.401 ~ 1.938) 0.020
C,,SVA<20cm -0.290 0.109 7.096 0.748(0.601 ~ 0.928) 0.007
T A <25° 0.469 0.234 4.013 1.598(1.381 ~ 1.934) 0.027
KR 2 S SHE 5 B N BE N IRYT 0.952 0.517 3.391 2.591(1.673 ~3.998) 0.000
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Table 9 Evaluation of the improvement of cervical curvature and other cervical sagittal parameters by GEE

255 B SE Wald y*ii 95%CI PAE

T ) B o
B 6.921 0.278 620.345 2.995 ~ 10.236 0.000
| 0.587 0.189 9.876 0.134 ~ 2.762 0.023
Xof B o'
Fist /] 2.401 0.101 576.234 1.832~5.833 0.000
I ] < FFE2H 0.061 0.025 5.987 0.010 ~ 0.812 0.015
i )t A 20 o'

C, ,SVA
B 6.354 0.258 602.451 2.128 ~ 8.274 0.000
Tl 0.398 0.234 2912 0.103 ~ 1.552 0.041
Xof I o'
it [ 2.387 0.098 604.321 1.445 ~ 4.982 0.000
i T < i 5% 20 0.055 0.042 1.587 0.021 ~0.183 0.032
sk ) >t AR 2H o'

T {4
B 7.623 0.501 234.567 1.415 ~ 11.968 0.000
WF5Edl 0.448 0.082 30.123 0.234 ~ 0.687 0.017
XJHRZH 0
)] 3.901 0.095 1 687.456 1.673 ~ 6.998 0.000
Bt ) <A 52 21 0.098 0.041 5.678 0.031 ~ 1.934 0.033
P[]t A 2H o'

C, ,Cobb ffi
i 6.374 0.214 688.124 2.901 ~9.412 0.000
WFFEeH 0.644 0.155 2.014 0.112 ~2.078 0.041
paiist::l 0’
i 1] 2257 0.382 611.345 0.865 ~ 6.731 0.000
At ] < F 5T 20 0.046 0.078 1.424 0.017 ~1.239 0.025
i ) ot RE2H o'

e Al TSI, FILE A%,
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P AR TR STOEIR 2 — R A T I SR A, A
V) 5 P 0 1) 2 HH SCAE DAL ) 25 T R0, B il AR
Z o FMTIGRFINA - U HE sz M B i
SPP PR T R AR B, ™ R ) R R I AR T T
ZHURAE T LR ST S0 3h . BN,
PROBORN A S BE S W AT R, DA R IR (5 4
THRZGHVE FANEFL5YNATT, B ar 5", AL
A DTS B E B TRSARSEIRIT IR, REARAIIE W] ik
e, T BRI AR A TRIRTT, DA 2R
(432 HIR DL
32 ZEFHEENETETEATRHEARIIGH
RIREME

AR, WA RSN AR R TR S0 & e
28 12 J R ATUHE N B T AT A 2 R BTG B IR S —
e 4 H s AR 7 o B AR I T P ) 28
75 58 BHEIRIFLR 28 i 5 | & B PR AR 32 g fai], ]
RSSO, DAABRAZAR T2 il , IR KRR
Mo F AR HET B 1 BRI, DT S R
S,
3.3 ZEFMMBERANE AT AT EMIIRETIHE
TRBIR RIS

B, TEARTE S G HANE TSN IA R AR
AT BT 58, TR FIMESS L I BR, 64T
KA Y K, R AR NG E TAEREF . X
—QUFINE RN T TR, dEe T Eg TR
X SHEMESS LA I T2 %08, KO 1 AR 2
HORT SR S 7 UL AR, SR R RR B i O B 1 35
HELSHG S DI RE i Se A P
34 ZEFHEBEENETETEATRHERIGIHE
REIR B
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