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Figure 1. Hihl X #5037 A7 4 FH 1 1%
A XHBNT A =5 OFHITE:, B SVA B RATHLIIY 72 fEH]
SVA : sagittal vertical axis, TK : M2/, LL : IEMHERZE A, PT G864,
Pl : BiRIEREA

Table 1. xf5& 0 BEHEE

Table 3. SVA &¥&fiib L UMM DB

Variables mean * sd Variables r p-value

Age (years) 65.9+12.2 VAS score Low Back Pain 0.05 0.77
Height (cm) 160.6+10.6 Leg Pain -0.09 0.61
Weight (kg) 63.4*13.9 Leg Numbness -0.08 0. 66
Body Mass Index (kg/m?) 24.3%3.3 SVA : sagittal vertical axis, VAS : visual analogue scale
Disease duration (month) 21.7%33.3
No. of segments 1.9%0.9
Heel Buttock Distance (cm) 4.38%5.17
VAS score Low Back Pain(mm) 44.7%26.1

Leg Pain(mm) 61.9x27.7

Leg Numbness (mm) 45.5+32.1

Data are shown as mean * standard deviation.

Table 2. WRFOVHAFHET 54 A2+

Table 4. HBD &I HHET 7 4 X > b ORBIfR

Variables mean * sd Variables r p-value
Sagittal Vertical Axis(mm) 43.6+41.8 Sagittal Vertical Axis 0.45 p<0. 05
Pelvic Incidence (deg) 52.4+12.0 Lumbar Lordosis 0.01 0.94
Lumbar Lordosis (deg) 39.1+14.3 Pelvic Incidence - Lumbar Lordosis 0.20 0.29
Pelvic Incidence - Lumbar Lordosis (deg) 11.4+14.2 Thoracic Kyphosis 0.02 0.94
Thoracic Kyphosis(deg) 28.5+12.0 Pelvic Tilt 0.39 p<0. 05
Pelvic Tilt (deg) 23.0%9.7 HBD : heel buttock distance

Data are shown as mean * standard deviation.



106

ZHND, A% KRERVUBEM L, BeBIETId 210 &
LT, BHEEHEMEB X OERIEER AT 5720, &
BRI X o THRBIETE i 2 W IZ B a4 L %
LEZBND, LArL, LSS HEETIE, B ER
DEALH SN TBY, LI L ZHEINEDZILE D
BLES G SN TwWaY,, ZOERIE, WEIVED -5

PHEESFIRE DO EZ 72 2 e LRI TEY,

TEBLAVE (SR 1 & D 3R, JEEC X wA L, 57

W COREMEME TR SEER L EHME SN TVRDY,

SO LMD, BREREIRE D BRI X ) RER
A5 2 LSS B T, KERUTEF MMM T IC L -
THBAMETIE 2 <, BREEEMEZAELSE5 28 TE
REBAL Wi EZ6NA, £7/2, SVA & HBD ®
MU IEOHBBR A RO 2R & LT, S oAk
MAT IS, EREEZ N E LT, EAHICELERAT S
WIRED & L CAMDHE% A 7% inverted pendulum
model KAV HNTEB N, 228 L VLB A RS
LH72D121%, REI» 5 EORK2/3OE SN ET L 5
RE O, S OEHE . WL THE RSV TH 557
FRERNICERT L Lo THRENTW S, OF
D, MNICOFBRBREIGARE LT BT BISE, K

B E T M M OB E 2 BT~ S5 2 L b,

KERVUBERG ZRHRMAR T 25D 2 54 121E, BIRE.L % 08
HIEHANICBE S5 72D KGR ifE S &5 & ) 2%
SIS & b7z, SVADHAKLZEEZOND

(Figure 1B)o PT & HBD ®RMIZIEDOHBEEGR % RO
oA E LT, AR L 72 S8 M RG2S A g 1
DI, BBE ORI AE LIS 5720, HE
LEDZEANZ &0 KERIYSER O T T 254 Uz T
3w EZOND,

MIHT SVA ORI P12\ AT T B2 G L7z
SEATHIZEIZ BT, LSS BE O AT SVA A350mm Lk
THHHETIE, 50mm K THAHELILKL T, fitko
JESRCEE DN S W LA RE SN T B, F72, iy
Bl SVA 7380mm ML ECTH 284, #ith SVA O
RETHEIEIRENTWBRY, DF 0, HiFi O
P AN B CTRBRIUSER O Fikt % 1) 1 S, liai
SVA OtzE# X5 2 & T, it SVA OUEE L OERE
B DI D 72 A5 B W REMEATRIZ X 7z,

WIZ, SVA LJdE, THIEE L O FTRENLOBLRIC
DWT, KBFZRIZHBEWTIE, SVA & VAS |23 (378
DOOLNholze TIULLSS BED SVA LEHEB LU
FEAUXIE DM GR % 0 5 & s L 72 J6TiFZe? i

B H Ao

B biERER LI TOREKE LT, BITWIET, &
B L OO RS H AR EE T AR 2 43 W 8 G
AR E L (JOA score) ZHWTHY, AT,
VAS ZHH L T b, SBATHISE T, W, THEOW -
JFNB L OHBTIHROARERY 4 BERECRHL, 2h 2
NOEFEEE SVA OB#EZRE LTV B DI LT,
RIFFECIE, WEfs, TR L O E 2N 2NHE L,
BEHEDEEEZBRET LTS EBSBEL TWEDOTIE
LWwWiptEZ N5,

RIFFEDORAR L LT, AWFZEDR %13 Hira 517 0
i L 72 AR O FER I & i L ¢, ARERiEnr,
WMErR B R oh, TEMERTE D, BRREMEZRLTBY,
LSS B & FEREE AT — 7 OB WT 14 A~ b
% Wi L 72 Suzuki 59 OBITIIZE & FARDORERTH - 72
L7255 C, REIFEORSE L, LSS IZIFE 7 BHZE
bk &72LCBY, LSS BEDVNEHET T4 A~ b &
KERDUSE S, O Fk M O RIS % Mgl 3 5 _E TR Yt R
TholzbE2ZbNb. LAL, KWL LSS & D
HREMNHRELTBY, ay ba— V2R ETCE TR
Wiz, FEROBEERE T — 5 L IIBIEETT 2 L E
Ndhbo T72, NREWL RV EHSBREMB X U
RO RE X L THEITTE TR0, JFl
BN TR & SIS BHET 94 2~ b ORBIRE Mt
LUBENDH D, SO, RIFFEITHLEBNT TH 5720,
HREM 27— 5 & UL, #iial SVA ICBIES % &
ENDEOMOEREEEL, BEMIIHE L TWwLZ
ERRETHLEEILND,

(f& &l

LSS E# 2 B\ CRBRIUBE F MM & SLATHFHET T A
A2 P OBIFRIZOWTHE L72#R, HBD 13 SVA B X
O PT & 2N ENIEOMBIBRD D H 7z, LSS %
O SVA LZIXABRIY TR FHRNE AR L TV B W REED
RSz,

(=

RWFRIZH 72, T3 - THRER D T L2REEAT,
T/, HEI Y TEEZTECTE ) 3B ERE
L UHIEAVRH R R ORI R R L T 9



1)

2)

3)

4)

5)

6)

7)

8)

BB B AEEF OFHET 7 4 X > b & KRBT F O B 7

Ishimoto, Y., Yoshimura, N., Muraki, S, Yamada, H,
et al.:Prevalence of symptomatic lumbar spinal
stenosis and its association with physical perfor-
mance In a population-based cohort in Japan: The
Wakayama Spine Study. Osteoarthr Cartil., 20 :
1103-8, 2012

Takemitsu, Y., Harada, Y., Iwahara, T. Miyamoto,
M., et al.: Lumbar degenerative kyphosis : Clinical,
radiological and epidemiological studies. Spine

(Phila Pa 1976).,13 : 1317-26, 1988

GBS, R, Mok —, EARRL i
# O sagittal spinal alignment (2 DW T, I -
EHLEE, 49 1 682-4, 2000

Suzuki, H., Endo, K., Kobayashi, H., Tanaka, H., et

al.: Total sagittal spinal alignment in patients with

N

lumbar canal stenosis accompanied by intermittent
claudication. Spine (Phila Pa 1976).,35 : 6-7, 2010
Truszczynska, A., Drzal-Grabiec, J., Plszewski, M.,

Rapala, K., et al.: Posture of patients with lumbar

spinal canal stenosis. / Back Musculoskelet Rehabil.,

28 : 75-9, 2015

Glassman, S, Bridwell, K, Berven, S, Horton, W., et
al.: The impact of positive sagittal balance in adult
spinal deformity. Spine J., 4 : S113-4, 2004

Schwab, F. Patel, A., Ungar, B, Farcy, J. P, et al.:
Adult spinal deformity-postoperative standing
imbalance : How much can you tolerate? An over-

view of key parameters in assessing alignment and

planning corrective surgery. Spine (Phila Pa 1976).,

35 1 2224-31, 2010

Dohzono, S., Toyoda, H., Matsumoto, T., Suzuki, A.,
et al.: The influence of preoperative spinal sagittal
balance on clinical outcomes after microendoscopic
laminotomy in patients with lumbar spinal canal
stenosis. Clin Neurol Neurosurg., 185 : 49-54, 2019
Shin, E. K, Kim, C. H,, Chung, C. K., Choi, Y., et
al.:Sagittal imbalance in patients with lumbar
spinal stenosis and outcomes after simple

decompression surgery. Spine J., 17 : 175-82, 2017

10) Nelson, J. M., Walmsley, R. P,, Stevenson, J. M. : Rela-

tive lumbar and pelvic motion during loaded spinal

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

107

flexion-extension. Spine (Phila Pa 1976).,15 : 99-
204, 1995

Kim, M. H,, Yi, C. H, Kwon, O. Y., Cho, S. H, et al.:
Comparison of lumbopelvic rhythm and flexion-
relaxation response between 2 different low back
pain subtypes. Spine (Phila Pa 1976)., 38 : 1260-7,
2013

McGregor, A. H.,, Hukins, D. W. L.: Lower limb in-
volvement in spinal function and low back pain. J
Back Musculoskelet Rehabil., 22 : 219-22, 2009
Feldman, D. E., Shrier, I, Rossignol, M., Abenhaim,
L. et al. :Risk factors for the development of low
back pain in adolescence. Am J Epidemiol., 154 :
30-6, 2001

Phelps, W. M., Kiphuth, R. J. H., Goff, C. W.:The
diagnosis and treatment of postural defects 2nd.
Charles C Thomas, Springfield, III., 1956, PP. 41-3
Sekiguchi, T. Hagiwara, Y. Yabe, Y., Tsuchiya, M.,
et al.: Restriction in the hip internal rotation of the
stride leg is associated with elbow and shoulder
pain in elite young baseball players. J Shoulder Elb
Surg., 29 : 139-45, 2020

Jackson, R. P., McManus, A. C.:Radiographic
analysis of sagittal plane alignment and balance in
standing volunteers and patients with low back
pain matched for ageb sex, and size : A prospective
controlled clinical study. Spine., 19 : 1611-8, 1994
Hira, K., Nagata, K., Hashizume, H., Asai, Y., et
al.: Relationship of sagittal spinal alignment with
low back pain and physical performance in the
general population. Sci Rep., 11 : 1-8, 2021
Takahashi, K., Miyazaki, T., Takino, T., Matsui, T.,
et al.: Epidural pressure measurements : Relation-
ship between epidural pressure and posture in pa-
tients with lumbar spinal stenosis. Spine., 20 : 650-
3, 1995

Winter, D. A, Patla, A. E., Prince, F., Ishac, M., et
al. : Stiffness control of balance in quiet standing. J
Neurophysiol., 80 : 1211-21, 1998

Hikata, T., Watanabe, K., Fujita, N., Iwanami, A.,
et al.: Impact of sagittal spinopelvic alignment on
clinical outcomes and health-related quality of life

after decompression surgery without fusion for



108

il

ot A

lumbar spinal stenosis. J Neurosurg Spine., 23 : 451-8, 2015

Relationship between quadriceps flexibility and spinal sagittal alignment in patients
with lumbar spinal stenosis
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SUMMARY

Several studies have reported that the sagittal vertical axis (SVA) in patients with lumbar
spinal stenosis (LSS) is associated with health-related quality of life (QOL) and low back pain.
Therefore, it is required to obtain optimal standing spinal alignment. However, the functional
factors that increase SVA in LSS patients have not been fully clarified. Therefore, the purpose
of this study was to investigate correlations between quadriceps flexibility and spinal sagittal
alignment in patients with lumbar spinal stenosis (LSS). We studied 30 LSS patients (16 males,
14 females, age 65.6+12.1 years). The quadriceps flexibility was evaluated by measuring the
heel-to-buttock distance (HBD), and the standing spine alignment was evaluated by measuring
each parameter from the whole spinal column X-ray sagittal plane image. Each relationship was
examined using Spearman’s rank correlation coefficient. HBD was positively correlated with
SVA (r=0.45, p<0.05) and PT (r=0. 39, p<0.05), respectively. It was suggested that quadriceps
flexibility was associated with SVA in LSS patients. In conclusion, improving quadriceps
flexibility through preoperative physiotherapy intervention may result in good standing spinal
alignment in LSS patients. Randomized controlled trials are needed to determine whether

increased quadriceps flexibility in LSS patients improves SV A.

Key words : lumbar spinal stenosis, sagittal vertical axis, quadriceps flexibility



