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Comparison of Ultrasonography and Magnetic Resonance Imaging
in Measurement of Lumbar Muscles

Chang Su Kim, M.D., Young Ha Woo, M.D.*, Dae Moo Shim, M.D., Ph.D.", Tae Kyun Kim, M.D., Ph.D.’,
Jeong Mi Lee, M.D., Ph.D.}, Bong Jun Jang, M.D.', and Byung Min Yoo, M.D.'

Department of Orthopaedic Surgery, Kosin University College of Medicine, *Department of Orthopaedic Surgery, Bumin Hospital Busan, Busan,
Departments of 'Orthopaedic Surgery and * Preventive Medicine, Wonkwang University School of Medicine, Iksan, Korea

Purpose: The purpose of this study was to compare magnetic resonance imaging (MRI) and ultrasonography measurement of peri-lumbar
muscle atrophy which is thought to be a cause of low back pain.

Materials and Methods: Eighty-two patients (44 males, 38 females) who visited Wonkang University Hospital from March, 2015 to
August, 2015 complaining of lumbar back pain and underwent lumbar MRI were enrolled in this study. Cross section area (CSAyg) and
muscle thickness (MT,,q) of psoas major (PS) and lumbar extensor (LM) located on both sides of L4/5 and L3/4 was measured by MRI, and
sono measurement of thickness of the same muscle (MT ) at the same level of that MRI measurement were analyzed.

Results: In correlation analysis of PS CSA, and PS MT is the correlation coefficient of L4/5 was 0.136 (p=0.64), L3/4 right (Rt) was
0.070 (p=0.81), and L3/4 left (Lt) was 0.288 (p=0.32). PS CSA,s at L4/5 Rt showed that correlation coefficient of PS MT 5 showed a positive
correlation to 0.559 (p=0.04). In analysis of the PS MT,; and PS MT s, the correlation coefficient of L4/5 Rt was measured by a 0.316 (p=0.27),
L4/5 Lt was 0.022 (p=0.94), L3/4 Rt was 0.236 (p=0.41), and L3/4 Lt did not show a significant result with 0.287 (p=0.31). In the results of
correlation analysis of the LM MT,,, and LM MT g, the correlation coefficient of L4/5 Rt was 0.207 (p=0.49), L4/5 Lt was 0.051 (p=0.86), and
L.3/4 was Rt 0.048 (p=0.87), L3/4 Lt did not show a significant value with 0.154 (p=0.61).

Conclusion: This study proved that muscle volume obtained from ultrasono is effective for evaluation of cross-sectional area of lumbar
muscle.

Key words: ultrasonography, magnetic resonance imaging, lumbar muscle cross-sectional area, peri-lumbar muscle atrophy
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ofo AASZ elefjollA 257 A|5E D/ (magnetic reso- 719 FARE RISt HEV|E 508 25 o|E%t F &F
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o 23S FA kLA STk o 22] FA|(Psoas muscle, MTys [PS MTysl) 42 520
2 ok A7l (transverse scanning)S A5+, 7.5 MHz scanning

qﬁ} g.g H}d head?] HEH7|S @10l 4522 YAAIFCh 23 7]%1—3-

Q3 oW AEEE 250 o|n|X| 2 Algy =t &

201549 3¥ollA 2015 8Y7HA| 857 T35S F4E LYt

ny oo yidste] 255 MRI AARS Alget &4 5 =

oul2 o] 4at TIA apchio|Ll HEiA AAT 2phee Al

QF gx} 5 ol B2 o] 71 o] AU S 59 A

gk A3 Hygol Sl 2L Y& w|vkste] 250k B3t Aol

AEUE AE Al Qe 2 (d 4%, o 38%F)S o2 Al

sttt SAke] 2o 2= 70 EEFo] 340, 30 A2

o] 43¢l o0 ot A2 55341 (18-724D) ATk

=2 Aol ol 2, o2 HesHl AR A= 59 Figure 2. Measurement of the psoas muscle thickness between the

surface and deep connections on the transverse scan.

Figure 1. Measurement of the multifidus muscle thickness between
subcutaneous layer and muscle layer on the longitudinal scan.

Figure 3. This shows the thickness of psoas major muscle and multifidus
muscle and the cross sectional areas of psoas major muscle.
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MRI A A= Philips (Gyroscan; Phillips Medical System GmbH,
Hamburg, Germany), 1.5 Tesla scannerZ ©|-85}9 o0, 20| oF
=9 @3 Al4/5H U 23 A|3/49H0f Yx|gF @ FH thd Lo
FALM MTyp) ek theo] 25 T (PS cross—sectional area
[CSAyrD)E TIPS MTyr) 8 A ARSI THFig. 3).

DE 42 290 APt A2oof ool 5HA R AE
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g5kt

3. SA™ 2N

Aito| tigt SAAM 2= 57 7919 Aol et tro] Al
SF e}, o] A= SPSS ver. 120 Statistics (SPSS Inc., Chi-
cago, IL, USA)S ©]-85}9] independent t-testS EoFo] SA*]
3}91_’ o2 —%Xé Bl FAITHE T Al4/59, 8.5 A|3/49)
FES, )= v Y 7Y FollA S84 8I(MRL &
%—L} of mE 75"—~X]—E— one-way ANOVA test—E— o]85}te] BA %]
2|5k3it. o]o| A p-value7}F 0.05 o|5Hel A& FAAH = [0t
7o 2 Frishict 18] 3l PR} Yl(intra—observer) A1 == 1
2} Al22| 2} 22} AlZ2]2] Pearson 4F3HA|4>(Pearson correlation
coefficient) & ©]-&5to] ol Hekow, A} THinter-observer)
A12] &= Cronbach o Al5+5 &l 4514t

2 %

PS CSApr= 85 A4/5HOA =

LE

= 16.18+2.54 c’, = 1602

Table 1. Relation of PS CSA MRI and PS MT US (p-Value)

PSCSA  PSCSA  PSCSA  PSCSA
(L4/5) (L4/5) (L3/4) (L3/4)
MRI RT MRI LT MRI RT MRI LT
PSMT (L4/5)  0.04 0.62 0.30 0.26
US RT
PSMT (L4/5)  0.69 0.42 0.63 0.66
USLT
PSMT (L3/4)  0.20 0.17 0.81 0.67
USRT
PSMT (L3/4)  0.06 0.10 0.38 0.39
UsLT

+293 c’, 25 A|3/4H0| A = 14984227 e, T 1502+
253 c’2 2 EUTE PS MTyp= 85 Ad/5SH0A &2 455
+0.32 cm, = 4494039 cm, L3 A3/4H A 2= 436+0.29
cm, F=439+024 cm$F 20, PS MT s= Q5 A|4/5810| A &=
448+0.26 cm, = 443+0.19 cm, 23 A3/4HA 2= 430+
024 cm, F=4.35+029 cm&th

LM MTyp= 23 A4/5SH0IA 9= 356+044 cm, = 379
+041 cm, 83 A3/4H0A = 3774024 cm, F= 3914031
emB ZHE YT, LM MT = 23 Xﬂ4/5HioﬂA1 © 2 357+044
cm, F= 3591046 cm, Q3 A|3/4Ho| A &= 387+0.24 cm, F}
£ 3814021 cm® Z4 = QiTh

CSA PSy@t MT PSys2] 24 Avl @3 A4/58 =2
AEA 7} 0136 (p=0.64) 0.2 ST Qo0 Q3 H3/4H S=
£ 0070 (p=081), &3 A|3/481 F=-2 0288 (p=032)= °u]
= e EETHA = FFH O L CSA PSp, (25 Al4/58) $-=2
MT PSys (85 A4/59) -Zake] FAS7F 05598 ol A
TAZ} = A 0.2 YeRFTHp=0.04) (Table 1).

Table 2. Relation of PS MT MRI and PS MT US (p-Value)

PS MT PS MT PS MT PS MT
(L4/5) (L4/5) (L3/4) (L3/4)
MRI RT MRI LT MRI RT MRI LT

PSMT (L4/5)  0.27 0.06 0.37 0.09

US RT

PSMT (L4/5)  0.54 0.94 0.98 0.70

US LT

PSMT (L3/4)  0.95 0.32 0.42 0.50

US RT

PSMT (L3/4)  0.49 0.12 0.13 0.32

USLT

PS, psoas muscle; MT, muscle thickness; MRI, magnetic resonance
imaging; US, ultrasonography; RT, right; LT, left.

Table 3. Relation of LM MT MRI and LM MT US (p-Value)

LMMT  LMMT  LMMT  LMMT
(L4/5) (L4/5) (L3/4) (L3/4)
MRIRT  MRILT MRIRT  MRILT

LMMT (L4/5  0.05 0.69 0.58 0.40

US RT

LMMT (L4/5  0.26 0.87 0.24 0.19

USLT

LMMT (L3/4) 0.7 0.40 0.88 0.79

US RT

LMMT (L3/4)  0.64 0.63 0.71 0.61

USLT

PS, psoas muscle; CSA, cross sectional area; MRI, magnetic resonance
imaging; MT, muscle thickness; US, ultrasonography; RT, right; LT, left.

LM, lumbar multifidus; MT, muscle thickness; MRI, magnetic resonance
imaging; US, ultrasonography; RT, right; LT, left.
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Table 4. Reliability of Ultrasound YGH Loz F50] gleu] MRIO| v ¥4 21 et v go=
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LM MT 5 0.85 0.89 M B (wasting) A EF F7H 4 QltkaL shof @58 250 2
LM MT g 0.92 0.73 715 S45k= Aol Jlo] 22uH] 7-8/d2 AEstATh

*Pearson correlation coefficient (p-value<0.05). 'Cronbach ol Al Azt ukel o] 1992 0] Hides 598 3 258

(p-value<0.05). PS, psoas muscle; CSA, cross sectional area; & 435l= SkxjoA] 2Su}E 0]835F @2 thdLo] st Fr=

MRI, magnetic resonance imaging; MT, muscle thickness; US,
ultrasonography; LM, lumbar multifidus.
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X 250 AU 5 sPRl 85 9] T 2150l gk AlSoll ol A g QAR 253kE vlalste] T 3-8V oot
Wz shele)
CHAF QI HbH: 2o15wl 3EolA 2016 8LV Q55 55 A ehgtiehy el Llefol edstel 55 A | A kS
A3l S} 8218 ti O & o] 5= 4/58, 3/4H9] 5ol IRt thast W @5 Ao 15 Thdt TR AP Y
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