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Abstract

Objective: To measure the diameter of the vertebral body and facet joints in the lumbar lesion
segment, calculate the ratio of the two, and compare them between patients with lumbar disc her-
niation (LDH) and lumbar spinal stenosis (LSS). Research Background: Many studies have shown
that the load on the lumbar spine is jointly borne by the vertebral body and the posterior articular
process joints. As the main load-bearing body in the posterior region, the size and direction of the
articular process joints will inevitably affect their load, thereby affecting the occurrence of certain
diseases. Method: 214 LDH patients with only L4-L5 or L5/S1 levels were assigned to Group 1, and
80 LSS patients were assigned to Group 2. Considering the structural differences between males
and females, each group was further divided into male and female groups based on gender. Two
measurements were taken on the vertebral body diameter and articular process joint diameter at
the L4/5 and L5/S1 levels on CT images, and the average value was taken. Result: We found that in
patients with L4/5 and L5/S1 protrusion and stenosis, the joint diameter and proportion of LSS
patients were smaller than those of LDH patients, and the positive rate of straight leg elevation
test in LSS patients was also lower than that in LDH patients. Conclusion: In this study, the articu-
lar process joints were found to be the main load-bearing structure behind the spine, and their
structural differences affected the distribution of force during lumbar spine activity. Patients with
smaller articular process joint diameters were more prone to LSS, while patients with LDH had
larger articular process joints compared to LSS.
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1 MIRER

FEJR & — i LI, SRR I R TR IR, R I £ AR RO R 80% [1], TERZEEHh,
Toaf e BARJR A, IF BiEad 3 3R B SR LR B LA A SeE kAR, kb 7 — RPN E R B 1%
S, fiE, ARG EOR, SRR HEOR), IXUSPORA S . MU I T R (B,
WAL, M RTTRICATRIBREE ST o A [ S5 AN 2 1038 25 00) 25 5 52 BIAS RN K R 3R B2, Ik 22 R
A B A 2 3 BUBR[2] . DG ST TR IR 2 &7 15% [3], kA R TR K
RGN SR N B N AR BRI, L SOE, MRS AR BN T
RIAMEMESCTT RN H P W0 4% = R A DGR #2241 [5] [6] [7] [8]. v — i, HAENEHHIT
JE AR BN, TEfG R IE T, S, L R IIRE T HIE3)[9] [10].

YHTRT LT RE T I PE(FO) Sl M E(FT)CAH T2, FT & A AMER /N LA
SRR, AP — AT 5 — AN FEINSARAL, FO & X IR SRS TERE [ - [ AR TR T I B
AN E T B3 (2 50 %)) L4/5 LDH A5 /NG MR 7 (1 FT MiAZ BOE 41 FT A5 [11]. 4R
MM, IR I 7 S BB LA S TG iR T I AE AR R A K I S % vh, LS/S1 LDH #f5 FT Jok[12]. FAE
FUAR H IR AR I IR DG AT RORAT T AMFAEZE S, HE SO0 o0 A 1) SRR, 17 R 038 4 i 17 - etk
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fr[13]. S34h, KATREAT RN 7 it & DLSS HIfER N F[14]. SR A A XE KA RAET 7L,
(B FRAT AR AU W TS 5845 9 519 i) ELARAERZ WA - (4 P2 AT 4R

FEIMPRSE R 2, JEAE () 5 5% HRE (LDH)-5 REMEAEE Bk 42 AE (LSS) 2 5 WL AN T BUBSR 10 B A, HAEAE
PERER T BER, 45 HATHE &R T UTE 25 01 4H[15] [16]. FATHER B PIA B K 88 I OGTRK
TRIRANEEZSE, PN ST AR L R AE (R ST R — A =R A ik JEME NS AL A Il =%
TEERPEZARA D, AT, V2 Ririvt iy, RS, AN SHER
AR E AT [17] [18]0 AR AR 0 22 5 PEAR AT RERCMA AL J1 s i A, BETAEA I RN 52 ) 22 5 2 o
HBURAZ, R BA T LR 1 264 B8 IR 2 BORIF BEAT I B R BT LR RCHTI 2 S 1
U PANP S

2. IESHH

FAVEEL T 2020 4 1 H 1 HZ 2022 4F 3 AR AE LR K55 & A MEHE B B 2 W IEHE CT %
Bl AT NPRHEEFE: L4/5 5 L5/S1 1B LDH 5% LSS, HERRbriE s : BEANEMER S BK
PE LDH; FEMERMR . B AMI B sl B FERTT[11] [15]. 214 {5 LDH &, 80 {5 LSS B3 i
RN TE . BHS 5E5 5 NWA(LA5 B Fitk: 125 Lok 89; L5/S1 TE:: FiMk 47 Lotk 33).
U O R S S WS BRARME, JF ORI L IR RS it AT RS 5FH A NE BAES
T HT 4% B 2 A A1 25 R AR [13]

2.1.CTNE

SCHRTE Y, XTSI R OR, CT B— Bk s, HALT MRI[19], IMIRATIESEAE CT Hiifi L
DRI T B EATHEAR MR LA, U N RTE AL AR B 5P AT BUR AT I &, BATIE R 2
KRR M EHER, BT ARMENAZIGIES B, FHEAMERES 1. 3. 5 B TE,
B IMERARF ST RTINS RATERL B RF B H BRI E TR, SERHNE AT THE
ZHHAT 2 &, BOPRME, i 1~ 4. BLNEHPAE L% MIRKRER SR, HE=REN
BARHATEN . PE Y k value 3 0.81, — ik R 4T,

Figure 1. Image of L4/5 vertebral body diameter in a patient with lumbar spinal stenosis
B 1. EHEEEREERE 45 HRERNER
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Figure 2. Image of facet joint diameter measurement in a patient with lumbar spinal stenosis
2. BHEEREEREXTRXTERNENER

Figure 3. Image of L4/5 vertebral body diameter in a patient with lumbar disc herniation
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Figure 4. Image of facet joint diameter measurement in a patient with lumbar disc herniation
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2.2. BRI

SRUPPIME + AR RN BOIREA RIS H TIPS IES 20 A8 i, Mann-Whitney U #6561 Tk
IR AR, RIUTRIG K Fisher FEHIRIGH T 0 R E. P < 0.05 A NRAGHFE L. Fif
GEit oA RS 8 SPSS 25.0 [12] [15]347

3. &R

P 1M 2 BoR TAE LA/LS A L5/S1 HF LDH A1 LSS 83 5% T HEAAR LA A5G 8 61 AR I B4
SER . EMEAEAR SRS, L4/5 B ML LSS B KT LDH B, (HaWZEREH R
RO(LA BB M2l d = 2.28, 95% Cl —4.02~—0.53, t=2.58, P=0.011. ZMEZ1E d=-1.96, 95% ClI
—4.043~0.111, t=-1.881, P =0.063). L5/S1 T J5 7 LDH MR BH A KT LSS ¥, Lo LSS & KT
LDH, {H## 22 TEg0t 2 m (L5 B M %ME d = 3.96, 95% Cl1 —1.365~9.291, t=1.53, P =0.139,
I PEZ{H d=1.66, 95% Cl —7.23~3.91, t=-0.61). LSS HHFXLTRAWHA/NT LDH #¥, HERY
BT EE (L4 B M %4E d = 6.17, 95% Cl 4.77~7.58, t = 8.67, P < 0.001. %4 33.00 (30.00, 36.00),
95% CI 4.00~7.00, Z=-6.468, P <0.001. L5 5B H %4 d = 12.39, 95% CI3.76~21.02, t=2.946, P <
0.001, ZM:Z%1{8 d=6.79, 95% Cl 1.96~11.61, t=2.87).

3 JEIR T P I ELBITE A R R 45 5, LSS B i I LL /N T LDH B (L4 R I Z2{E d =
0.0142, 95% Cl 0.108~0.165, t = 9.59, P < 0.001. %t 0.638 (0.580, 0.702), 95% CI 0.101~0.165, Z = —6.403,
P <0.001. L5 F5B{#1{H d = 0.187, 95% CI 0.064~0.309, t = 3.132, L Z(H d = 0.147, 95% CI 0.045~0.250,
t = 2.93)0t4, LDH £ 1 Lasegue test BHH 3% 2 65.9%, LSS H2 [MFIBHM: RN 36.3%, W2 BH R A7
EEG I 2E 27 (Z 14 d =0.30, 95% CI10.19~0.41, P <0.001).

Table 1. Vertebral body diameter

=1 HEBERE
F Zh
LDH LSS P LDH LSS P
L4/5 54.18 £4.59 56.46 £5.12 0.011 51.71 £4.52 53.68 £4.16 0.063
L5/S1 53.96 £ 3.44 50.00 £5.66 0.139 52.14 £5.10 53.80 £8.31 0.548
Table 2. Facet joint diameter
2 XTRXTER
Bk Zik
LDH LSS P LDH LSS P
L4/5 36.19 £4.08 30.02 +£3.50 P <0.001 35.25+£4.15 28.92 £2.89 P <0.001
L5/S1 40.89 £5.81 28.50 £ 3.54 0.007 39.79 £5.02 33.00£3.74 0.007

Table 3. Ratio of facet joint diameter to vertebral body diameter

F 3 XPRIXVERSHEERMEER

Ftk Ltk
LDH LSS P LDH LSS P
L4/5 0.671+0.082  0.535+0.070 P <0.001 0.685+0.081  0.542 +0.066 P <0.001
L5/S1 0.756 +0.083  0.570 +0.006 0.004 0.767 +0.107  0.620 +0.082 0.006
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Table 4. Lasegue’s sign
5% 4. Lasegue fE

FH 4 B A PR
LDH 141 73 214 65.90%
LSS 29 51 80 36.30%
it 170 124 294 57.80%

4. ¥1ig

i RS REA TR, LDH 5 LSS B Z MR R AT EFAER IR X, LSS BEMKTR
KATHEAR/NT LDH B3 . AT 2R A HAE R AT 2 S LU R N T HER 5 e IR e 22 7, W LU
HTEAME AR Y BLAR RGN ST MM LT S R AFTEZE T 1. TR BLAR DL L il i /N £ B 2%
Ty RIBHEMES e ATRE, M #H BAMAR, RS KL LDH. HIEBRATN T 50 EH 3 miE Nk, BA 14k
Bt T REA F — YT 7 LR, 5 A BATTME S 4y TR 5 A A o A, BATHE LB T P R A
Lasegue fiE X Il(F% 4), LSS BHMIFHMERBHEALT LDH B3 . fEEdREZwT, AT %A LDH
55 LSS Z IRl IHE R B4R 2 [A] RZ & I AT T LU, (HR NIRRT ST 45 kG, Guilrh La/5 B i
REARTE LSS 5 LDH &8 A % 7 HE S A Gk 5 8 0 BATA A L BY KFEA & R — D R IEAE 4

ERIES Y
T W S HURTHERR BT e, R 4o B L4, R A AR 2 1
HE R B IR X S AR T S a1, SCRRIR R RRIEE), TR Bl

JEAEALEL Y, KT AR T ERHIEAT[20]. BIF TR W 2 A i) 85 08 A7 AR AR Bl 01T R DG SRS, AL
SEFPERE T BB A ) AR TR B s /N AR IR SRR T R IR T BOR S RS AT 1Y) 33%, LR
Z A R I N T AR I [21] [22]. TR HAR AT U R, SGT ROGTT B AR /NS,
FHISLI B tes B Jg 2y, 38 B A A T 00 R 6 TR AT A — AN, B B IR K, T
RIS H P = A G N, MBI R IE A ek, HEREFHIEE, SEUEE A8
PR, DA A o TS BRI SE RAE LRI, SRS M b icRase, BEEBHE 32 S hn,
B9 FOOME B 285 R 4R 4R 28 B S LR, JEm R BEAZ R . TIPEZhRE LS, 5 2RIPAT /6
56l ) i B A AR K AR 77, X B0 g (1 i R 1 BT B) RPN, B W FUE A 5 3 T4 DS E
R, DS B AN 1 S 3 AR [ R, 1 /0N 561 1 R A 43 B AR Tl bR 130 AT
W& T B R DM LU BRI, = Z AR R I E AR LA LI A Geil 2 5, H i
RIS des, BEEBERER AR KR, BRI a2 MR T AR H LR
SEMED I, S5 P RMA L, A BRI ar DL PR AR 45 M PE TG B 0L T #8152 77
1HHL[23], IE—TC T RIS %5 18 FT 5 FO X EMEZ M AIA G TR : FT 5 FO [FIRH S0 R % T2
HE ST IEIATREMA IR R, NI RS 2 5 BB AE (10 38 28 1 g e AR A [ 5 (V0 48, o rp P st /IS 5 5 R [ 438
R E T REEE K [24], A MR R EAZIE, FT 5 FO RARMLE0? AT T —1
AT DR /N AT I BRI N SN A 2 1 D R I AW 12 W

Vroomen 25 A\ [25]3 B,  ELBEA B (SLR)MI A2 M — Xof A 0] B 28 H 51 RS AR AL PP S BUBR I R AE, B
ZEEHUREA 0.85 (95% Cl, 0.38%~0.98%), {HA4F K, v 0.52 (95% Cl, 0.25%~0.76%) . K11 R KT
MR /AMB SRR s e T, TERA AR IEE P mBE B4 N 4 £ 6 2K, BEFRIEKmRED. £
HE TR 28 JBu 2 PR 49, A TE O St o 22 R IR B B B 22 BT (90 . MR ARIS BN e 2k R B T4k K
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TR RAERIRGE, BATRER B UM X PR HLE] BT, BLsA s E[26]. J34h, RATR
KAFIEARBOR, HMEE R MM REK, SR A T L 0800, Hsz 3 R aa i) etk th
K o 72 ELBR IR Rk B R, AR F AP 2R il A4y 2 e 1 R R2 3 AT 52 21 500880 A= b P B2 [ 271, PRItk
FATANRATRATI BB AL E Lasegue test Z 573 I EI IR 2 —

LSS 5 LDH EZMIZFEN . MR AATHE RS RFIIREN S5 H T30, XATRg &4 i
MG BN . WA RE B A HEERE, BROVREIR 5 Hofh 3 B 48 AR s DR K W I B & . LDH 5 LSS
I H AT LU I R 2 Wi AR AT 0 DR A P BEAT GR ST IR T o REDR ™ EE A0 R T RE T L 2 TR R A A
TH[28]0 IBAXF T HATZAE I F , FA VA B REW A IEH NRERE &b 1535 o 7B 9 R itk
RS R, BIRKITE — R K TRIT, BAERET, BATHEI AR R ER, 524
Al AR R SHER I LU 2 S5, ARAG R 2B AT DI e & SR PR PE A Ry e . Lht, e 3)ix
B AR RO EAR K IN, HA A LDH BRI RENE SR, S A ARG = 2 I 127 2 1 JHL 3 e RBEAFE 1)1 30 i
HREANE, AR AR RIS R KT EARED, A 75 EEIR R IZARA NS SRl EME ) f = AT 41
2, AL . XA T A R ZARE T ERATIUAGR M 13X — fUF 0 R AT AT T gt
SN XTI, BATVOAE PR 2, HRATBERR AR R — L, JRAIEER
CASEIZ P 5 22 T (1 s (B B i S R U S R FRATTEE R AE LDH 5 LSS 2 AW %2 21 W (2 1) 22
Tt BB ) 5 AP AE DO, AT A SCEE LE AN [ R B A DX 8] 24 v 5 S0 A BT 22 53 2
PRI, A B JE B AR S5 T ASEILIX — 5

5. &

LDH 5 LSS &3 2 B 57 R TTI LU A7 78 22 57, S8 715 ROCTT S e BLAR L9l /N 145 5 4B LSS,
LDH B35 01 R HA KT LSS B3, Ff H I R B EAT A 7T fe A2 5200 P # 1) Lasegue test 2

FERIE R .
E R

1) W5 7 LDH 5 LSS Z Al &5 KT HAR I 22 7 k.
2) FRATIS FH P 2 8] 0 LR PR AMA 2 5
3) Y4\ Lasegue test SKVFAl 3 2 [A) () 2 57
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