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Ultrasonic examination of proximal muscle thicknesses and their
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[Abstract] Objective To measure the thicknesses of proximal limb muscles in healthy adults which provides a
basis for clinical diagnosis and analyze their possible influencing factors. Methods 88 healthy volunteers (18 ~70 years
old) were enrolled, and genders, ages, body mass indexes (BMI) values and exercise habits were recorded. Thicknesses
of the triangle. biceps brachialis. rectus femoris and lateral femoral muscle were measured by ultrasound. Results Thickness of
the triangle, biceps brachialis and lateral femoral muscle had no significant difference between the left and right sides.
The muscle thicknesses of males were thicker than those of females, and the differences were statistically significant
(P<C0.05). The thicknesses of rectus femoris and lateral femoris in the 18 ~45 age group were thicker than those in the
46~70 age group. There were negative correlations between rectus femoris or lateral femoris and ages (r = —0. 293,
—0. 357, P<C0.05, respectively). The differences of muscle thicknesses among different BMI values were statistically
significant (P<C0. 05). The higher of the BMI values, the thicker of the muscle thicknesses. The muscle thicknesses
were positively correlated with BMI values, and the » value were 0. 320~0. 505(P <C0. 05). Conclusion There was no
significant difference in the muscle thicknesses detected by ultrasound between the left and right sides. But different
muscles showed different thicknesses. The proximal limb muscle thicknesses were affected by gender, ages, BMI values

and motion states, and different muscles had different influence factors. The above provided a reference basis for the
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evaluation of muscle thickness changes in idiopathic inflammatory myopathies which often involve the proximal muscles

of the extremities.
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Figure 1 Exmination positions and probe location by ultrasonic examination
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Figure 2 The measurement of muscle thicknesses by ultrasound
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Table 1 Comparison of muscle thicknesses in different sides
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Table 2 Comparison of thicknesses among different muscles
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Figure 3 Comparision of muscle thicknesses in different genders
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Figure 4 Comparision of muscle thicknesses in different ages
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Table 3  Correlation analysis between muscle thicknesses and ages
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Figure 5 Comparision of muscle thicknesses in different BMIs
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Table 4 Correlation analysis between muscle thicknesses and BMI values
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Figure 6 Comparision of muscle thicknesses in different exercise habits

#.DOP<0.05

3 itig

HEE AN KRR KNEh T, 5 kER
40 %6 » B JIL PR £ 2 0[] Joi 235 4 20 20 5 43 41 B, AN TR
JUUREE B9 WA &5 1T K 58 I B A 45 0035 Bl . LR Y R
SE ML ) AR A, A e R R
H WL RE sh KL R, WL E L AR
FRIPG B A 1 Fib PR 1) i RE 8 38 349 7 A L IR R B A 3 )
g, %kﬁxé%ﬁm*ﬁ%?&@ﬁﬁmm
PR ) B G 28 PR 2 I DR 12 W7 TR U, 8 8 5 BUIL IR
JRE B A RS L IO e A LI 25 46 . R B A
VO 3 30 i AL PR) JE 3 R G 5 i [R] 25 %) AH DG B R e
O W5 UE S, 68 75 2 DTS DL P JRE B S L 1A 25 46
AT SE T ik, B B A TR) S 2 — Bk . AR5
o7 ) e A A e o R N DY 3 s L R DR B R A T
AT R A 52 e IR 3R S R R PE A M LS TR AT 5T 4
HEAR A

XoF S = 3k WL = AR AL B B AL B i A il L
JE B R B 5 e B o AR R S B il =3k L, = AR L L



WARES 2022 F 4 B % 34 % 48 Med ] West China, April 2022, Vol. 34,No. 4 * 599 -

SN LU A JEE B TG IR 8 2% 5 . WLIR & A 9 A2 B, LA
JEEE AT RE R AR AR . FRATT BB g A R AR R Y R L
PR — M JUIL P 2 A 2 B ] LK o ) JE 3 A R
2 TR REC, DA 995 28 00 A JUL PR )R B R A K A AR R
AR P R AR BRI R I LA O A R R
ATRE S IRATA A BB X A G 1E LR i 5T
FADRE X e — 25 1FA,  DABR T I 0] B8 A9 T DR K 52 i)
. AN RFENL R L 2 R A Gt %2 X
BEMUEEM T HRSIRIEE. i TIRASH
fif A, B S A BRI RE 25 5 AN [ UL PR R R g R 3R
AIREAN TR . FRATT 0% B 9 A T 30 v L PR 9 2 1) JEE BE
AR AR TR RS A

AR VE R B A B AN, BELA S R T &
P, L RIE A2 E R B LA B E IR K T &
P, Nishihara 255 )i FH 7 K 2 04k X 3 4E 9
LB ] LA JRE B R A7 0 O S AR R S (E
L, & R LA R R Ttk A v A
T 65 44 filk FRETHE 9 LA JEE B 0 A7 o R B, 7E
W2 52 R 2R v, o O R UL PR R O R e o S
B 2 AF 1 (0 3 K A A A B K a5 2 I R % R R DL
W& A BT BEAE I 58 K B, 2 4E N LR R
JE BEAR TR A BT 0T L Oa 260 R A R 0
112 {7 20~60 % R LM LN, Z 8L 50 % K& 60
A NE LR HE A LR BE 48 20 47 28 B 5 sk /N 5 i
60 % 41 A WUS B4 20 % A s/ . AT 5% 45 SR
B B =AU Sk DL B L B A AL R
R F Atk e LK B SN UL P R 18 ~45 %2
HRT 46~70 Z 4, HNLPAEE SFEE 2R,

BMI X AL A 55 32 (1% 5% i, AS [) BF 55 45 3R 25 R 88
K :Pereira % BF 5% 0 A 7 00 4 1 Sk LB = 3k
JUL B V0 3k UL B /0N TR = Sk JUL e TR B L LI R B S
BMI 2 FuAH G, 58901 B 1T LA Sk A6 I mT BE £7 78 AL
A 16 W 1) B Steind] 21 B ST A BMI 5 5 AL
JEL R AR R A O B G AR 6 . T AR B 9 T A K T L A
JELEE NS BMI fH 5 EAH G . X Al g5 K W) 0F 95 90 A
NG NIV I NI S ) A AN TR o N VA &=
AEAFEAL L, FTEE KRR HSE — R
BT BFSE 256 0E BMIE X LN R E R, £
TRF 5T S L 38 Bl R S 0 LA B TR LA S
Tkezoe 457 37 FH 8 75 00 T JE L DAL JRE 2 % B b L
JEEE 5 H 8 R 735 3 5 3 A IR G K R R R
B N A R T IE 22 5 LWL A s
G R FH R 7 AR AR A IR 0 T I RS
T M1z 3l A — iz 2 ) E B LS BE A s e, 45 AL 3R
W — g 32 Bh fofi U0 A L RS B S 5 18, T A% O B

Shamsi

Phiz sl A A B LR ., RS RS
A% ORGP 2R 45 & 5 L RR S0 T RE A7 AL n
o 2 v g SR AR K T L PR JEE R o LK T L AT T
3. RATHIEFE 45 R IR R LR R iz g kA 2
TEAHSG . &5 b i PR bR R 7S R e o UL A IR Al
B, 07 22 P ) AR i L BMI (H )% 38 sk 2 B2 0 5
M =AU B Sk WL B L R B A 0 LR B S
BMI {3 &2 1E A 5 . BMI (B, LA R 5 )il — 3k L
JBEMEESE R T Lz,

AR O REEEF R REFY K, L
A EETREARWNARPNAREEN LK., Oz
At 2 16 L IR B 285 2 1) O 8 3 AT R 1
4 Hit

7 P R 00 fdt R R N DY AU s AL PR JER B XA B
JC P 5 2% 5 L B AR B AT L 5 6 AR Sk X IR A
(7] ¥4 57 JUL PR JE B A ) 5 O P s JUL 1R 8 B 32 P 3 AR
i \BMI E K3z sl RS 5wl A [6] JL AT 52 ) A [ 5 55
AR T otk S s ARER T iz 5 A B,
LA JEE B2 55 4R % 2 R AH O, 5 BMIT & 1EAH G, DU
AT Sy 2R KW BT v UL A B R K P A L B Al
JUL A JEE i g A o 4 L 12 T A 3

(5% k]

(1] REERNR,BFEZE R R ENR 2K SRy b
e RHE % ,2020,18(7) :1073-1074.

(2]  Za i Aha e AT M, 45, PR 558 75 B AL T Al 32 0 AR 5 UL P9 11y
WFgE R LT, v [ e A JE 5 52 8K, 2020, 26 (4) :454-457.

(3] FEWEE RTUL, IR AR 3 450 P A 2 OB FR g Je] L 22
AR E RN ZE R )], P E R BREAR.2013,29(2):276-
279.

[4] BAROTSIS N,GALATA A,HADJICONSTANTI A, et al. The
ultrasonographic measurement of muscle thickness in sarcope-
nia. A prediction study[J]. Eur ] Phys Rehabil Med, 2020, 56
(4):427-437.

(5] AHith  SRMENS . 28, 55, RF R MR MU AR = B s #E T [ .
T T B M 22 PO 2% 3L 2020, 20(1)55-60.

[6] KRETIC D, TURK T, ROTIM T, et al. Reliability of Ultra-
sound Measurement of Muscle Thickness in Patients with Su-
praspinatus Tendon Pathology[]J]. Acta Clin Croat, 2018, 57
(2):335-341.

[7] SMERILLI G, CASTELL S, CIPOLLETTA E, et al. Ultra-
sound measurement of muscle thickness at the proximal forearm

in a rheumatologic setting[ J]. Clin Exp Rheumatol, 2020, 38

(5):985-988.
(8] TRy, FRAR , T MEE S . B 75 2 A 715 15 LI 728 vl A g T % sk
L)), B2 E 42 ,2020,49(10)163-166.

(97 JAUSBE , SRR I Bk, S LS 8 7 2E 48 J7 PEAG AP AG R A7 1k B 5
[T, ARWE 5T 5 R 24 0 . 2020,4(21) : 253-254.
(TEE 604 TD



2]

(3]

[4]

[5]

[6]

(7]

(8]

9]

[10]

[11]

604 -

HHES 2022 F 4 A % 34 %% 48 Med ] West China, April 2022, Vol. 34,No. 4

FUL AN RERE A R R iR L i R AR 18 W A
Bk A= T A AR (R . o0 it A 95 B 36+ 2020, 20 (1) : 116-
118,125.

P VERKEE L R ALIE. MRT I CTA 7218 W7 81 3h ik o % h iy
BT, B2 R 22 A0, 2019, 29(12) :2150-2153.

TR ATHT-, B 255, % 3. 0T B I 18 43 9 B A% % K i
g ik MCA s REREAL 2 W o (B L) ). P R %3 45,2019, 16
(7):80-83.

ABE A,SEKINE T,SAKAMOTO Y,et al. Contrast-Enhanced
High-Resolution MRI for Evaluating Time Course Changes in
Middle Cerebral Artery Plaques[]]. ] Nippon Med Sch,2018,85
(1):28-33.

SRFFIR. 3. 0T 157 43 Bk A48 0 L4 1 15 %k A i v 30 Jik 586 A B A B B
SIAEAEC R B[ D]. B A B A EE R KA. 2017:13-15.
LA T 4T, B 3 AT AR v 43 B R A IR A SE B K AR R BB
Jok SRE e DP-Aik i R L4 L. 0 55 0 42 v A B A 2R 7L 2020,
29(1):17-20.

K8 Wb, TR 4. SD-CUBE T1 5 43 ¥ 5 jk 4L 4% 15 51 78 il
i 30 Jok 1t A 12 B e R L D . e DR 0 5 2 2 7, 2019, 38(12)
2257-2261.

ARFFIE MR A M A L R A B AR AR T A6 3 Bl Dk S e
TESMESELE M G R LT]. Fh & 5 a i E ¥ ¢, 2018, 14
(3):126-134.

K g, gk i, B, W0 PER MR VT #3573 Jik 5 He A vk g 4
5 B PR LA AELY ] REIE RIS . 2016, 7(8) :630-634.

SUN Y, XU L,JIANG Y,et al. Significance of high resolution
MRI in the identification of carotid plaque[ ]J]. Exp Ther Med,
2020,20(4) :3653-3660.

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

M T A, 2R . 7R R A R R 1A% B A A R
95 B4 e DR P R (. o I g ol 5 995 2% 35 . 2017, 14 (7) 2 385-
389.
KIM Y S,LIM S H,OH K W,er al. The advantage of high-res-
olution MRI in evaluating basilar plaques: a comparison study
with MRA[J]. Atherosclerosis,2012,224(2) :411-416,
LG IR BT, 45 BT 3. 0T 15 40 MR s L 4% 14 W 8¢
TN F B0 ke AS FR 2 1 A R B B Ak 1 LT T, S 0 ik il o
2R3 ,2021,29(2) :125-129.
SRR A B S, AR R A FE MRT X P 3h ik B R 1k
BEH oA R B AR MR PPAG L. I 5 Al 28 B 4 3L 2020,
28(9) :578-582.
PR I e T . RO R B KOE AS 5 B A B A Y
HR-MRI 878 [J 7. I RS2 44 75,2021, 40(2) . 206-211.
LI F,CHEN Q X,CHEN Z B, et al. Magnetic Resonance Ima-
ging of Plaque Burden in Vascular Walls of the Middle Cerebral
Artery Correlates with Cerebral Infarction[ J]. Curr Neurovasc
Res,2016,13(4) ;263-270.
BRABLL W0 Es ke U 45 5 96 3 Dol afr 14 A< v i 4 2 ik ok 4 A 1k
4 i 43 S R R AR SIS RRAE 43 LD . v G I 8 95 4% 7 2019,
16(9):461-465.
HE W, EAN X 85 SR L AR DA RE R R P 3h Tk
S RE A AL BE B 5 0 A BT R A 0 6 R D). S R R O A R
2019,27(8) :486-489.
R SEE, TEE . o 4 W S L AR AR R A P I Bl bk S R A A f P
fMAEL]]. AR 2 R 2 2% 3K, 2017, 16 (12) : 1242-1246.

(%5 H#8:2021-09-27; 18 [E] H H#1:2021-12-20; 4w 45 . R T 18)

(L3S 599 7D

[10]

[11]

[12]

[13]

[14]

NISHIHARA K, KAWAI H, KERA T, et al. Correlation of
physical function with the thickness of multiple muscles of the
quadriceps femoris in community-dwelling elderly individuals
[J]. Clin Interv Aging,2018,13:1945-1951.

ABRAHAM A.DRORY VE,FAINMESSER Y, et al. Quanti-
tative sonographic evaluation of muscle thickness and fascicula-
tion prevalence in healthy subjects[ ]J]. Muscle Nerve, 2020, 61
(2):234-238.

KAWAI H,KERA T,HIRAYAMA R.et al. Morphological and
qualitative characteristics of the quadriceps muscle of communi-
ty-dwelling older adults based on ultrasound imaging: classifica-
tion using latent class analysis[ ] ]. Aging Clin Exp Res,2018.
30(4):283-291.

XK, T e A, AL AR I X UL IA) R 7 TRAR SRR AR (9 52
(I, H I R A e 2 2 3, 2020, 35(1) : 29-35.

OTA M, IKEZOE T,KATO T,et al. Age-related changes in
muscle thickness and echo intensity of trunk muscles in healthy
women ; comparison of 20-60s age groups[ ] ]. Eur J Appl Physi-
0l,2020,120(8) :1805-1814.

PEREIRA AZ, UEZIMA CB, ZANELLA MT, et al. Muscle
Echogenicity and Changes Related to Age and Body Mass Index
[J]. JPEN ] Parenter Enteral Nutr, 2020, Online ahead of

print.

[16]

[17]

[18]

[19]

[20]

[21]

[22]

STEINDL A, LEITNER J,SCHWARZ M, et al. Sarcopenia in
Neurological Patients: Standard Values for Temporal Muscle
Thickness and Muscle Strength Evaluation[]J]. ] Clin Med,
2020,9(5):1272.

IKEZOE T,MORI N,NAKAMURA M,et al. Age-related mus-
cle atrophy in the lower extremities and daily physical activity
in elderly women[J]. Arch Gerontol Geriatr,2011,53(2):153-
157.

SHAMSI M, SARRAFZADEH J, JAMSHIDI A, et al. The
effect of core stability and general exercise on abdominal muscle
thickness in non-specific chronic low back pain using ultrasound
imaging[ ] ]. Physiother Theory Pract,2016,32(4) :277-283.

54 0 TR, sk TR, 45 BT LS 4 A8 5 T P 0 UL A 2 R
PG TS D], I R A R 2 A 3, 2020, 35(7) - 775-781.

FERLEANTL RS B0 RE MRS & 8 HLNE R IR 97 4 i
Ao (g A8 KT LD R LT Bl B meta 43870, 2019, 34
(9):1065-1070.

F P A SRR R PFIF A5 28R I i Ao R BEL I 5 T TN 2 4
TR 9 R WUIE BE 09 52w [ ], o [ 5 41 2% 2 7 2020, (40)
1657-1659.

B PF AT W BB IF 5. A (7] 98 B 0 B Il 25 %) 75 48 55 1 9 UL PR
BEHLBER WAL, w1128 3 PR 24 2%, 2019, 38(2) : 112-119.

(Y75 B :2021-09-13;: 18 [ H 1 :2022-01-06; 455 . B 1)



