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Abstract

BACKGROUND: The relationship between the content of paraspinal muscle and kyphotic severity in patients with degenerative thoracolumbar kyphosis has not
been determined yet. Recently, a fresh concept of lumbar crossing indentation value was introduced as a simple method for the measurement of paraspinal
muscle.

OBJECTIVE: To identify the characteristics of lumbar paraspinal muscles in patients with degenerative thoracolumbar kyphosis, and to explore the relationship
between thoracolumbar kyphosis and body mass index and between thoracolumbar kyphosis and the content of lumbar paraspinal muscles.

METHODS: Totally 90 patients with degenerative thoracolumbar kyphosis (degenerative thoracolumbar kyphosis group) and 62 volunteers without spine
deformity (control group) were retrospectively enrolled from June 2015 to June 2020 in the Department of Spine Surgery, Lishui District People’s Hospital with
well-matched demographics. The two groups were matched in terms of demographics. Thoracolumbar kyphosis and lumbar lordosis were obtained on the
X-ray of the whole spine. Lumbar crossing indentation value was introduced to evaluate the content of the lumbar paraspinal muscles, which was measured
from T,,—L, to L,—Ls at T2-MRI axial imaging. Both groups were separately divided into three subgroups of normal weight, overweight and obesity according to
body mass index. Degenerative thoracolumbar kyphosis patients were divided into three subgroups of increased lumbar lordosis, normal lumbar lordosis and
decreased lumbar lordosis.

RESULTS AND CONCLUSION: (1) The mean lumbar crossing indentation value in degenerative thoracolumbar kyphosis group was less than control group

(P <0.01). Lumbar crossing indentation value showed an increasing trend from T,,/L, to L,/L in both groups (P < 0.01). (2) In control group, mean lumbar
crossing indentation value in male was larger than that in female (P < 0.05) and mean lumbar crossing indentation value in normal group was less than ones
with overweight or obesity (P < 0.05). (3) In the degenerative thoracolumbar kyphosis group, mean lumbar crossing indentation value was not significantly
different in both sexes. Significant differences were found in lumbar crossing indentation value in T,,—L, and L,-L, at different body mass indexes (P=0.003,
P=0.009). In degenerative thoracolumbar kyphosis group, mean lumbar crossing indentation value in lumbar lordosis-increased subgroup was larger than

that of lumbar lordosis-normal and lumbar lordosis-decreased subgroups (P < 0.01). (4) There was no relationship between thoracolumbar kyphosis and

body mass index in both groups. Body mass index was positively correlated to mean lumbar crossing indentation value in control group (P=0.003) with mean
lumbar crossing indentation value=0.32xbody mass index. Thoracolumbar kyphosis and mean lumbar crossing indentation value were negatively correlated (P
<0.001) in degenerative thoracolumbar kyphosis group with lumbar crossing indentation value=13.75-0.48x thoracolumbar kyphosis. For all cases, there was
a relationship of mean lumbar crossing indentation value= 5.45+0.21x body mass index —0.41x thoracolumbar kyphosis. (5) It is indicated that degenerative
thoracolumbar kyphosis patients had a less lumbar crossing indentation value than controls. There was no relationship between the severity of thoracolumbar
kyphosis and body mass index, while lumbar crossing indentation value and thoracolumbar kyphosis were mutually predictable.

Key words: degenerative thoracolumbar kyphosis; body mass index; lumbar crossing indentation value; lumbar lordosis; lumbodorsal muscle
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Figure 1 | Lumbar crossing indentation value and thoracolumbar kyphosis

FTE S48y 2 P4 WU GOSN &, JF B H A AR R R
HOPfhas R — 2. HAAMKRREI T 0-1 2, #FiLT 1

1420 | PEARTZAR | 585265 | 5598 | 2022638

FORAGEREEE R . @5, B AR S o A R HEAE BT O A
PN A OC R B9 i) D 0.86 1 0.79; LCIV 745 B (1 26 P A ¢
ZH4r 4 0.90 (T,,-L,) 0.78 (L,-L,). 0.78 (L,-L,). 0.83 (Ly-L,)
1077 (L-L), Frmillgas Fr .
1.43 RIEARFRERIEE SR AR RIS TR R (ke) B
CL B (K57 07 (m?), AR A [ PR bR A, I E 4R 5 & 18.5-
24.9 kg/m?, B E K 25.0-29.9 kg/m?, JEREH= 30.0 kg/m*.
S R SRR 4 T B AR ROk B N IR AR A
SV ZEL R R 74
144 WS HT WEIEPER] (5. &) RAR RIS ((ER A
JREL EE. AERE) IR ZH 2 b SR R P R o R e HOnS
B LA NRAAE G TCRem . Ak, % DTLK i35 44 I AE A
AR KA (TR A = 53°) TEEMERT ™ AR R IE R 4L (I
HE T ™ A 25°-52°) FFEAE T ™ A 25 O A (A AT A < 25°)
W4T LH T
1.5 EBIEAEAR MR P IRET LRI E . o A 5
ML AT S DL K DTLK ZH fR B ME B AR . RS UL PR 1]
FAMEE N BE 538 MRI G ST BRI, g FEAE S o™ A R0 A iy
FATENBE S B A K IEMAL X $26 F 5 7 B &
1.6 ZitF o IFETEESR xts Kon. WA IR] 50 KA
BT R X 2 A 36 5k Fisher #6536 4H 1) 1 & %R
EL A o W R AR REAS ¢ R 56, 4PN 22 AT R R IF 20 1)
I EE B BT R R R T ZE A HT e

OO FREEAE i o1 s O R RN T UL PR TV 2 T 4 A
KERE 36 K ) Pearson A IE 43 M, £ Ju 2R MR IR ) A 1 2
S LA 19 B L R 52 i IR 3R R YKF 9T SR SPSS 22.0 A
(IBMC, Armonk, New York, USA)#:474:it73#7, P<0.05 It}
INNEREREER L.

2 Z58 Results

21 A H5HHKFHH DILK 4URIEAANFIHEER bR UE, S9N
N 90 B, AR NGE RN, TEMVE . X R I 4h
N\ 65 3, 3 RIS AR AR A AN B A LAEAT S 2500 1T
TULHERR, & 62 it NG R,

22 REAAEE WE 2.

DTLK 2 AT i A S o™ £ DTLK 2H 90 5] 4=
o TS LA TR R A B ) BN A,
T ORI IEAE AT 1™ #5500 i Tl

NI g 2 B A
5 W T (DTLK) &
# 90 fil, TR EIL

4 TR B A
5 (1-2) 11 i
g B R, || bt
e e AL, (R (o 3 61 B 6 ¢

TR & 62 15

2 | FEBEDERIEE
Figure 2 | Flow chart of group assignment
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Table 1 | Basic information between the two groups

EizLan DTLK ZH (n=90)  XfHiZH (n=62) P
PS5/ 2, n) 25/65 18/44 0.867
R (Xks, %) 68.0+8.1 67.246.8 0.638
TR HFEHL (xes, kg/m?) 26.1£3.6 27.1#3.9 0.662
1EF 44 i H 18.5-24.9 kg/m*(n) 36 24

i 25.0-29.9 kg/m’(n) 35 32

AL = 30 kg/m?(n) 19 6

B JBEHEJ5 4 (Xts, °) 25.8+10.1 6.5+4.3 <0.001
JEHERT AR (Xs, ©) 36.6+19.1 42.1+¢12.9 0.006

FE: DTLK JgiB7A8 P A B A A4 i ™y
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TlZ_Ll @J L4_L5 Iﬁij}&%‘ (P< 0-01)’ JLA%‘% 2,

R2 | REANMBRTR T,-L HEESALAMBEERRR (xts, mm)

Table 2 | Comparison of lumbar crossing indentation value from T,,-L;
between the two groups

JiiZEN DTLK 4 (n=90) XHEZH (n=62) P fE.

oL 4.415.4 9.2+4.3 <0.001

L-L, 5.4%5.7 10.444.1 <0.001

L-L, 6.7£5.9 9.6+4.4 <0.001

L-L, 9.246.2 10.1#3.9 0.288

LLs 13.745.6 13.1+4.9 0.518

S 7.9%5.1 10.6+4.5 <0.001

Fit: DTLK B AR 1 Al B A 42 5 o™

F4 | mANENRPESIAMBEENTREREDHES (s, mm)
Table 4 | Comparison of the difference on lumbar crossing indentation
value between the two groups in terms of body mass index

Metk  DTLK 41 (n=90) SHHE 4 (n=62)
IEH L e e IEH L Jilwtiia
To-l,  27+41  41+62°  7.7+4.2° 7.8+4.3 10.9+3.8° 13.6+2.6°
L-L, 3.4%43 5665  82+4.8° 8.2+4.7 10.4#3.3° 13.0#3.2°
L,-L, 5.1#52  7.0¢6.6  8.745.2° 7.943.7 10.7#3.3°  12.5#3.7°
L,-L, 8.8%54  93+7.4 98450 8.1+4.0 10.4+3.8°  12.0+3.8"
L-L,  12.8455 14.0+65 145:4.0  10.54¢5.4  14.0¢4.1° 13.4+4.7°
S 6.6£44.2  8.0:6.0  9.8+4.0° 8.7+3.7 11.2¢3.1°  12.9+3.3°
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Figure 3 | Relationship among thoracolumbar kyphosis, lumbar crossing
indentation value and body mass index in degenerative thoracolumbar
kyphosis patients
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