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(anterior and posterior distance of anterior margin of cervical nerve, APDACN) J¢ F 4 3E B i % (vertical distance of inferior margin of
cervical nerve, VDIMCN) . T EAMNZE A2 4B ES (left and right distance of lateral border of dure mater, LRDLDM) . #JiffiZi b
ZE IR (vertical distance of superior margin of cervical nerve start point, VDSCNP) | TS FEEEIE (vertical distance
of inferior margin of cervical nerve start point, VDICNP) , HES ARIEESSMINZEHT /525 (anterior and posterior distance of lateral border
of isthmus of pedicle, APDLIP) . FMiZs4MNEF (abductor angle of cervical nerve, AACN) M Fifiiff (anterior inclination angle of cer-
vical nerve, AICN) . [£58 ] BT BLRML, ZR1E APDACN JG i #7454k (P>0.05); VDIMCN, VDSCNP, VDICNP. AACN FiI
AICN 334 im (P<0.05), LRDLDM #l1 APDLIP & 2% )& /> (P<0.05) . AHN 57 B¢ APDACN, VDIMCN, LRDLDM, VDSCNP,
VDICNP, APDLIP, AACN Fl AICN HL 22 R BTS2 L (P>0.05); AHN 17 B A2 0] LR dsbnit 22 2o g it
Y (P>0.05), FEATBZSHL (Cs) APDACN, VDIMCN, LRDLDM, VDSCNP. VDICNP, APDLIP. AACN. AICN S4E#% M
BMI BJC i EHCHE (P>0.05), [45ik ] BEHUETT B FIE, B8PS % B i 4R M VDIMCN, VDSCNP, VDICNP, AACN
HAICN 3K, 1fi LRDLDM 1 APDLIP 3/, AHFT7 B LRFebr B S 54tk Z a), 254 MR 12 7R .
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Three—dimensional anatomical measurement of cervical uncinate process for one—hole split endoscopic partial uncinectomy
// LIU Chang—zhen", WANG Hong—yan', LIU Xin‘, SUN Ning", LI Yue—fei', SUN Zhao—zhong'. Department of Spinal Surgery, Affiliated Hos-
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Abstract: [Objective] To observe the relationship among epiphysis ring, cervical nerve and uncinate process to guide the decompres-
sion of cervical nerve by one—hole split endoscope. [Methods] Three dimensional models were established based on CT data of 33 patients
with cervical spondylotic radiculopathy, the anteroposterior distance of anterior margin of cervical nerve (APDACN), vertical distance of in-
ferior margin of cervical nerve (VDIMCN), left and right distance of lateral border of dure mater (LRDLDM), vertical distance of superior mar-
gin of cervical nerve start point (VDSCNP), vertical distance of inferior margin of cervical nerve start point, (VDICNP), anterior and posterior
distance of lateral border of isthmus of pedicle (APDLIP), abductor angle of cervical nerve (AACN) and anterior inclination angle of cervical
nerve (AICN) were measured and compared between genders and sides. [Results] As cervical segment declining, the APDACN remained
unchanged significanty (P>0.05), while the VDIMCN, VDSCNP, VDICNP, AACN and AICN significantly increased (P<0.05), the LRDLDM
and APDLIP significantly decreased (P<0.05). There was no significant difference between male and female in APDACN, VDIMCN,
LRDLDM, VDSCNP, VDICNP, APDLIP, AACN and AICN (P>0.05), additionally, there was no statistical significance in the above indexes
between the left and right sides at any corresponding segments (P>0.05). The APDACN, VDIMCN, LRDLDM, VDSCNP, VDICNP, APDLIP,
AACN and AICN in the main segment (Css) were not significantly correlated with age and BMI (P>0.05). [Conclusion] With the descending
of cervical segment, VDIMCN, VDSCNP, VDICNP, AACN and AICN marked by the lowest point of the epiphyseal ring posterior margin in-

creased gradually, while LRDLDM and APDLIP decreased. There was no significant difference in the above indexes between male and fe-
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male at the same segment, and between left and right.

Key words: cervical spondylotic radiculopathy (CSR), one—hole split endoscopy (OSE), uncinate process, cervical nerve, three—dimen-

sional image

AR RIZMERG  (cervical spondylotic radiculopa-
thy, CSR) JeAEM]FLB A% 2 K% S5 22 Hh BURH 7 9 11 R
R, B LTI 1) 2 R R A [R]85 1
HEMR G S5 IR A B BRI D 1) J A5 T A
AL T ESCT Mg A | BRI LS W Baiph 205 2
ST Y ORSFIR YT IO IS 2 S
AR, BRI TR e UM M) £ DBl i 15
A (anterior cervical discectomy and fusion, ACDF) J&
QYT SR AT PR % IR 7, A sk %
DIBRAAIER IR, BUE DA DIER SR I L £ bR
T, MR Eif, RAYCREY s RH
AT L BREPIRZE 1T D, X B2 | FRER A
gy, BB ZRmMBREs . MES IR, v
HEM B TT . RS S B BRI ik 1 BAL
SN EE (one—hole split endoscope, OSE) | J& N 52
HEAE— LN ES, A, R 7 HREA
SERORES), (ALEF ST, PROEEOREAN, TRAN TSR
ACDF APy IR AELLANBOW AL IR TS | Biph 4655 T2
LSRRI . HAT, CAEHOE T RS Ik
PR AP F ', (EL 0 N B4 B ACDF B b Bk
TR AR FIF PR A Z BN L RSB SR . AT
FUBIECFERAT . =4EF A 7R OSE 454, gt
EWLHL LI OSE B2 T 25U F- i BR 5 26 . SR 58 At
PR AIESRICFR , A X S 28 58 Al H 19 22 A AL
X, BT DIRAR R L A RGER, BERTAIE
BAE, T ARBEEIISARSE , i TR %
4

I ARSI

1.1 BWFFEXt 4

Ve B2 B B s 2= e 2020 4F 8 H—2022 4
1 HWia i 33 i) CSR & s 4, Hhh 15
), 2z 18 Bl ; 4E#Y 45~69 %, ¥ (54.0+7.3)
%o PARRHE: (1) Z2WiWERIY CSR: A SRtk
BN R 5 b B R AR R R (2)
SEAR B I M ] FL T oA 00 P 235 4 s/ A ] 48
WAL, BSRER. BRI (3) IEMMRSHRYT
6 NALLETR (4) RIEATHHEERERE R . HERRAR
fE: (1) e ReUs KEMERTE ; (2) BEAAHHETAR

sy (3) AR BlTIRE S UHE R 55 F AR R E
(4) FMBELBRE . SHEFTTFR L, A
FEATEM BB Jm R Be e B e S st T i
g I TP
1.2 ERIGET %

A SO MO AT W O e 22 ), A AR 2y
10 ml il 8 W5 TR 5 SR, PR 1.5 h )5, 7836
€ GE64 HEURIE CT 472004 CT 448, I 821
b, EHORERL AL, SUSHERE, 5 FAREAAH
[, )2 34 0.625 mm, 13 J5 KOd Bk Dicom
1 XA . BT A Mimics21.0 #00F, B H#HHE =
HERIRL . E =4I E e B ERE A EERR 2
f fIK /5. (lowest point of posterior edge of epiphyseal
ring, LPER), ULI 1a, 1b,
1.3 AR

Cou~CiTy, ORI : LPER 43 31 25 #4:0k 58 2R 8
TE IR T A 2 W5 525 (anterioposterior dis-
tance of anterior margin of cervical nerve, APDACN) A
T % EH B (vertical distance of inferior margin of
cervical nerve, VDIMCN) . i £58 & _F 2 3 FH IH &
(vertical distance of superior margin of cervical nerve
start point, VDSCNP) | & fift £ 2 55 T & 3t 1 FF 25
(vertical distance of inferior margin of cervical nerve
start point, VDICNP); BEWimE, LPER 435 Z i 45
AMM 2% 22 A 5 (left and right distance of lateral bor-
der of dure mater, LRDLDM ) . HE 5 H 052 35 # M 2% wi
JG 5B (anterior and posterior distance of lateral bor-
der of isthmus of pedicle, APDLIP) | i #l £ 4} Ji& ffi
(abductor angle of cervical nerve, AACN), ULIE 1c~
1he 28 3 (A AESN R I AR I ), G 2R
PR T BC S M L ] ) 28 S 5 LR Cae 28K
5 . BRI RS (body mass index, BMI) [i]
AIAH I
L4 GEiteEinik

K SPSS 26.0 B FRt AT Gttt . AR
VL x+s 7, PIALIE] LUBCR IS BEAS ¢ K5 19 BE
[] b ARk FH B 3R D7 22 00 M, A A EL R A LSD
o AW BMI 5 EIEFRT Pearson FHCI3HT. P<
0.05 A ZEFA G EE L.
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Bl 1 SRR EERE S S la: ZZ4ERIAINILE LPER S#pI2 . BEA A5 X2 1b: OSE 45~ LPER 534
TEERE Lo FIASEER 1 MR SIS I AE AR I S 2 AT T A TR 1A, 2 24 LPER e e, 6 OB kA3 AP-
DACN, 3 AR ZSISH A SR T (9 STl 28 T ST AER BT IR, 4 O LPER JTAepslbim, < A xSk i3 VDIMCN  1d: [
LR | IR R ITPERE NI, 2 O LPER Fr7efiWinm, 3 Wi & S N e, K A A k13 vD-
SCNP, Ji (a7 f83 VDICNP  le: FIASEER 1 ySiibh £ s B el IR I, 2 S 0idh 288 s T e SR E M 22 (52, 3

S AICN  1f: OS2 1 A REE MG AT E SR, 2 O LPER FFFEd0IRm, A ONE&{t# LRDLDM 1g: @Sk 14
HE S AR ERAMM % o 7 4R T, 2 O LPER Frfeseb ki, FEXELER APDLIP  1h: FIES0ZE 1 sl 2 53 r 78 51k

T, 2 S S TR T I S 22 B, 3 O AACN

2 # R

2.1 SEONESR S

Cysv Cusy Csen Cony CoTy 45717 BERSAG N 545
DI M R et . ZeM S A AR b L% 1 Je3k 2. Bl
B REAR, MR APDACN TC W #7481k (P>0.05) ;
VDIMCN, VDSCNP. VDICNP, AACN HI AICN &3
Hafm (P<0.05), LRDLDM A1 APDLIP i /> (P<
0.05) . #H M ¥ B¢ APDACN. VDIMCN, LRDLDM.
VDSCNP. VDICNP, APDLIP. AACN Fl AICN % %
Z IR 22 R TG F7E L (P>0.05); FIR B/
Az e EaR s AR 2 SR g EE L (P>
0.05)
2.2 AHRMHES T

FEWBESH (Cs) APDACN, VDIMCN, LRDL-
DM, VDSCNP, VDICNP, APDLIP, AACN, AICN 5
A S BMI BIC R AH0CME (P>0.05), WL 3.

3 it g
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FRZAE 5y 3 A X (RESAR) . ] X
(HESh k) FRAMUIX (REZEs) ™, WIIX (HES
M) BIMERIFLIX, LR, SiEnig ezt
FE 102 SCERHE T ACDE BRI AARR 5 90 6 FI R )
BRIGIG PRI 2L =, (AT fgdlee . =421y
SERIEEE A VAR VISR B AR T 22 4

AWFSELL OSE 55 F LPER Mirik, B2 TR U
2R AR NS O s [T IR WA 7 o e P S A
A R v =" 2 o T I 1 [ el TIP3 S 3 e i e
B, Cyu~CiTi, LPER ZEHPRFEISERFTLE SRR AP-
DACN fH3E , HA& 7 Btk I, WiELH| LPER %
WP HMANGZ A2 G, Wik, XL
JETS H LPER [MATE 5 (1.420.6~1.5+1.0) mm 44
L | VIBREIR S 5 58 S AR 5 77 H 8. Sk
HRIBHE 5 AR X JE S 2252 JE A 2 X S ) MES
HRUEES  CHE =5 MR e dlidh ) AMINZR SR Sp 25 A 5 AR X
CHEMRIFLIX) AOSEBR, AT DA A b o W72 75 X 5
HRIX SEARE o Cau~Ci FOIEEIRTE |, LPER H85F
M5 MR R AU 2 2 J5 . HF A LPER 18 %€ 4] /i
(2.240.8~2.5+1.1) mm FEBRFR ARG S #E RN ik
HE 5 AR AMNZ 3 Con~CoTy, LPER fHE 1] B 5 5
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(0.9£0.5~1.2£0.9) mm FRAFMLE, FHa]IMEE AR
58 JE DAV 2 S0 22 i ME S AR X, X CSR 4T ACDF
A R 2R DI 1 91 [ 22 A0 A7 8 1 2 Raveen-
dranath 5 2 HE , #PREEATE K E R 10~12 mm,
BT EE R, ACLBREIREE 1/6~1/5 W53 S
HE B, WURE R B 28 2% 0 AR A HE S AR R
AMI S o HETR]FL P B 250 28 7 A RS RE A0) 1H =2 1 9
VIS . Ry i AT FE S 2 N, IR K
P, BT BEREAR, AACN. AICN EHmfas, X4
T AR 3 A M 1) L P9 D8 s, A e e A R A0 1T 1)
L ]S SRR A 0 0 Spf 22 1 RS

xR1 PBOBEFAEEZEAESHTEISGNEER
(mm, xs+s5) S5ibE

Bzt B B (n=15) Zt (n=18) P{H
APDACN Cans 1.420.6 1.5¢0.7  0.421
Cus 1.5+1.0 1.4£0.9  0.755
Csio 1.6+0.8 1.5£0.7  0.867
Con 1.5+0.9 1.3£0.6  0.584
C/Ty 1.4+0.8 1.4£0.7  0.964
P 1Y 0.900 0.809
VDIMCN Cans 2.7+1.1 32+1.4  0.097
Cus 3.1x1.2 34+1.5  0.343
Csio 3.1%1.5 3.5+1.3  0.367
Corr 3.7+1.8 3.7+¢1.6  0.989
C/T 4.7+2.1 48423  0.842
P1E <0.001 <0.001
LRDLDM Cas 9.8+0.9 9.6£0.8  0.253
Cuss 9.6+0.7 9.5+0.8  0.567
Csio 9.6+0.7 9.4+0.8  0.338
Corr 9.2+0.8 9.0:0.8  0.221
C/T 8.3+0.8 8.2+0.9  0.545
P1E <0.001 <0.001
VDSCNP Cans 8.8+2.0 8.9+2.8  0.851
Cuss 10.0+2.1 10.12.7  0.842
Csio 10.4+2.5 10.8+2.8  0.556
Corr 11.422.4 10729 0317
C/T 11.242.7 11.1£3.6  0.979
P1A <0.001 0.013
VDICNP Cans 2.9+1.1 34+1.4  0.163
Cuss 3.6+1.3 3.8+1.5  0.576
Csio 3.4+1.7 3.9+1.8  0.244
Corr 4.0£2.1 4121  0.823
CTy 5323 52424 0.849
PA{H <0.001 <0.001
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gR1 BHEEREZEASTEZGUNELER
(mm, x=xs) S5EEE
Eiztan R Bk (n=15) &tk (n=18) PAH
APDLIP Cau 2.2+0.8 22+1.0 0992
Cass 2.4+0.8 2311 0.534
Csis 2.5£1.0 2.0+1.0  0.081
Con 1.3+1.0 0.9+0.6  0.093
Gy 1.0£0.5 0.9+0.4  0.384
P <0.001 <0.001
AACN Csu 48.5+3.1 487426  0.783
Cus 52.7+3.2 5264832 0955
Csis 55.242.6 548435  0.601
Con 57.9+3.4 582437  0.727
Gy 67.5+4.7 68.0+4.4  0.659
P1E <0.001 <0.001
AICN Csu 44.2+3.6 444437 0748
Cus 46.9+3.5 47.1%44  0.866
Csis 49.2+4.2 49.1+4.6  0.882
Cen 51.5+4.2 51.7+4.6  0.856
Gy 54.326.1 54.6+5.1  0.849
P <0.001 <0.001
*2 BHBELLAAENTEEZGNEER
(mm, z=+s) S5EEE
Bzt B ZEfi pay PAH
APDACN Csu 1.4+0.6 15507 0427
Cass 1.5+1.0 1.5:09  0.836
Csis 1.5£0.8 1.5:0.8  0.991
Conr 1.5+0.9 13:0.6 0442
Gy 1.4+0.8 1408  0.935
PE 0.933 0.732
VDIMCN Can 2.7+1.1 33x14  0.056
Cass 3.01.2 3.5+1.5 0.119
Csio 3.1%1.5 3.51.3 0.264
Con 3.6x1.7 3.8+1.6  0.787
Gy 4.6+2.0 49+24  0.568
PIa <0.001 <0.001
LRDLDM Cau 9.8+0.9 95+0.7  0.154
Cus 9.60.7 95+0.8  0.551
Csis 9.6+0.8 9.4+0.8  0.258
Corr 9.2+0.8 9.0:0.8  0.187
Gy 8.4+0.8 8.1:0.8  0.172
PIE <0.001 <0.001
VDSCNP Cu 8.5+2.2 9.1227 0382
Cass 9.8+2.2 104+2.7  0.357
Csis 10.3+2.5 11.0£27  0.243

1217



31 H 134
202347 H

T LSRR S Vol.31,No.13
Orthopedic Journal of China Jul.2023

gR2 BEBEFLAMUTREZEGUELR

(mm, x=+s) S5EEE

Bzt B sl A P{E
Corr 11.0£2.7 11.1£2.7 0.935
C/T 10.8+3.2 11.5+3.3 0.403

P{E <0.001 <0.007
VDICNP Cans 2.9+1.1 3.4+1.4 0.109
Cuss 3.5+1.3 3.9+1.5 0.217
Csis 3.3+1.7 3.9+1.8 0.173
Corr 4.0£2.1 42+2.1 0.630
C/T) 52422 52425 0.938

PAH <0.001 0.003
APDLIP Cans 2.2+0.8 2.1£1.0 0.776
Cuss 2.4+0.8 2.2+1.1 0.414
Csss 2.5+1.1 2.0£0.9 0.061
Con 1.2+0.9 0.9+0.6 0.135
C/T 0.9+0.5 0.9+0.4 0.427

P{E <0.001 <0.001
AACN Cans 48.4+2.9 48.8+2.7 0.595
Cuss 52.5%3.2 52.843.2 0.627
Csis 54.8+3.2 55.1+3.0 0.726
Corr 58.0£3.2 58.1%3.9 0.950
C/T) 67.8+4.9 67.6+4.1 0.865

P1{E <0.001 <0.001
AICN Cans 44.2+3.6 44.423.7 0.815
Cuss 46.8+3.5 47.324.5 0.600
Csss 49.3+4.3 49.0+3.8 0.725
Corr 51.7+4.4 51.5+4.4 0.833
C/T 54.4+6.4 54.5+4.7 0.948

P{E <0.001 <0.001

#3 EFETESH (C) 5BE—MERMNBEXSH

Fabr i P{E
APDACN AR 0.218 0.222
BMI 0.015 0.933
VDIMCN AEE 0.181 0314
BMI -0.324 0.066
LRDLDM AR -0.143 0.429
BMI 0.006 0.975
VDSCNP LRI 0.036 0.842
BMI 0.030 0.868
VDICNP ARy 0.115 0.524
BMI -0.010 0.958
APDLIP AFi -0.262 0.141
BMI 0.051 0.777
AACN AR -0.174 0.332
BMI 0.259 0.146
AICN AR -0.128 0.477
BMI -0.090 0.619
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AWFFEII I T 2000 2856 46 A 2k 5 AR X 1 Ab 35
PR B . X AE Rl FLIX SR R E IS, 7
BTN AT R P IR LR S, X2 A A
22 BEUE o Cou~CiTy, Y BEREAR, LPER &
LRDLDM &8 /)N, Cyu~Css, LPER EE AN (9.4+
0.8~9.5+0.8) mm; Cer. C/T) 4351181 4 (9.0+0.8)
mm, (8.1+0.8) mm, OSE X il % 5 AUk 5, 2
LPER [ 5] 1] 22 4 R AN 2% o B #41TR 28 )5 5 K
H A B, TR Mz AN, T —FE )
AR E RTINS 55 T SIph 22 3R 10T, /O WeBRIT ik 7
FirpZ:, W HGEATARSEN LN . VDICNP Wi 5
RER, ConCTr, B BRRAIRIE B, 4K Z%L
£ F LPER Z b, Wik, LPER [a] b )& JE 5 Bl i
(3.4+1.4) mm EINMZE (5.2+2.5) mm, A QARG
ISR SR B 22 F S SR 2l 5 N 2. 15
TR M2, (R ZGE S 1a4h, R B RE
A BSCEATHE DG 1L ST HEAAR R 43I MU B 3 A i B 3R 33
PR S g, AR EY], Cu, LPER ML (9.1+
2.7) mm; Cus~C;T:, LPER fH & I (10427~
11.53.3) mm B A Hb 2850 0 B2, 58 B0 S pf
ZR IR
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