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Ultrasonographic Measurements of the Intramuscular Fluid
Collection Using a Phantom: A Preliminary Study

Hee-Jae Lee, M.D,, Sae-Mi Ahn, M.D.%, Jeong-Ah Ryu, M.D.*, and Tae-Soo Park, M.D.”*

Departments of Orthopaedic Surgery and *Radiology, Hanyang University Guri Hospital, Guri, Korea

Purpose: The purpose of this study is to check the intermuscular fluid collection in a phantom using ultrasound after comparison with the
original injected volume of gel and to evaluate interobserver reliability.

Materials and Methods: One orthopedic surgeon injected ultrasonographic gel into the muscle of slaughtered cow meat using a syringe
and needle, and recorded the injected volume. The injected volume of gel ranged from 1 ml to 5 ml, and total number of trials was 30 times.
The volume was calculated using ultrasound by two experienced radiologists. The ultrasonographic measured volme was assessed and
interobserver variability was measured.

Results: The mean ultrasonographic measured volume was 71.35% of the original injected volume of gel. Thus, the measured volume
using ultrasound showed a tendency to underestimate the injected volume into the muscle. For evaluation of interobserver reliability,
interclass correlation using SPSS and consistency using Bland and Altman plot were calculated. Interclass correlation was 0.95, and Bland
and Altman plot showed that the differences of mean volume measured by two observers were within +1.96 standard deviation over 95%.
Therefore, it showed good interoberver reliability.

Conclusion: Ultrasonographic measurement of the intramuscular fluid collection in a phantom showed mean 71.35% of the original
injected volume of gel, and it tended to be underestimated in proportion to the increased volume of intermuscular gel. This study showed
good interobserver reliability.

Key words: intermuscular gel collection, measurement, interobserver reliability, ultrasonography

}"] % SR=A] =0F(abscess)©] A7] AL FHAA| Eolol SH A7) B )
BA7)e e X 2o L es Host Btk 8 W A7l

E Aol AT 5 O2 A% B4 (cellulitis) S &3] E(hematoma) EJH SHAYSH EH—HHQ'@ A1, 2719k 1 A719] |
Hat 4 9l BHOR PUA S oFE Aol & URSSHE wlE,  slof wek AIZkS 1 TASHS WA NE 451 A7
cloret A2 Wl 7R 28U WA B 5, 4
Received July 30, 2015 Revised December 4, 2015 Accepted February 24, 2016 TG 5= 9], A7]Eqk ot L4 7|3 59t 1 =719 ¥Ek
“Correspondence to: Tag-Soo Park, M.D. 2 Al25le Ao] OIAF ZAto] WE ul 3|2 v o] AT =
Department of Orthopaedic Surgery, Hanyang Univeristy Guri Hospital,153 S ZAlSohe Zlol 9d 5] wist Sl A= wle] 2 1A
Gyeongchun-ro, Guri 11923, Korea =2 3IE FIIst= Wl QlolA 835 X 3o, o]=
TEL: +82-31-560-2316  FAX: +82-31-557-8781 E-mail: parkts@hanyang.ac.kr Aokt 2oul AALE Edlo] A 5 %11:}.1)
*This research was supported by the Academic Assistance Program of ALPINION Z8 U] 2A5= HolA g o] olg o] okt 41 WA Ef

Medical Systems.

The Journal of the Korean Orthopaedic Association Volume 51 Number 4 2016 Copyright © 2016 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



316

Hee—Jae Lee, et al,

Ae) Bae 23uS
o 1et g A3t 3
ATt A% 5 284 o
1 WskE At ol

deshe ol A2 Xﬂ*]@f

ATE Fof 28 o
et o ek 181
1e 2718 At 4
] glo] A= W

to ox o g5

Yol N a0l £2

3} Ysto] dAqtof ot
goz g z‘s}MD} 49|
=1l

5ol 74 8 Fo] 8o
g0t
Qlj-l
A

Heluteus)S

10

ELT

(sarcomere)2] Zo]7} 1.57-342 pmiﬁ” 2 Ao A Ay

A 7Y Al 5 7ol & F = ofshA] ¢hon, 5 W 4]
v G 5o T B97F ofy ol 23k WA A] wHASH
A TR 42 9tk A S0] 0] 92 40| EIS wEoa /\}_9_
shlch 54 23Xohs EFolH 5 dA
Ao| Bt 2jo)7} 9l oLt in vitroE 40 T2 F
HA| S-o] U SA FPEA UL 23R AST A
oI5t gt Yolg] 2 AWH(loculation)E o]
E'X]i/q Z5ut A AdEste] ARSIt &

=22 v

(=N
T 20

o]

dsh=
q

24

N

=7

.

Sk

il

Keky)
o

A

fl

QUASONIC® 100 Ultrasound Gel (Parker Labs, Fairfield, NJ,
olﬁﬂcﬂn}. WA & o) FPela AR} 29 E

SIS 1 miof| A 5 m7kA] oheFshA| 302]o] 2A &
g A\mafsich ol &

Al Ao} 2w

olako.

H o2

H=
Hofl s + gl 9

Aol A

stAchFig. 1. e Huls 22k 29E 27
34 (prolate ellipsoid formula=length X height X
2 At R ol AR FYE et v
&8 HAISHIT

= Z];xgx]- Z_—J =290 O,L]. A z;ﬂ_J OIXIEE':_ ol—o]_Eﬂ T]Ol' H]
o= IBM SPSS ver. 21.0 (IBM Co., Armonk, NY, USA)} o|-&

x4 *Jﬂ(mterclass correlation J—} Bland and Altman plot’&- ©]
Sko. & zz%x} 7]—94 7P7P

R bl

—i—’g 1‘%—1 J"‘:ﬂ‘—l 11'017 ]' +1.96 standard deviation (SD) o]
05%7} EskEl 0 2 Atk o] UL o] AgRe & € 719]
Ftgte] Apol = &9 AT eFU 7S] o RS
YotH = HAF Y 7he] YA = E ot PR, T F

o522 005 1]R0. 2 S,

ful

a

\:I
—\L'

i)

7}

Z2-2u} Aol Byl | m7} 103], 2 ml7} 83, 3 mI7} 73],
33), 28] 5 mI7}F 28] P o0 9l 28T} Ao HF 2
30 migeh AR FA%H o] BulE dult xmo]
UsA] ZEels| HOH QF Fu
foll 100 ofo] v

=
g,

N
o

~

=3
o Y it

wel e
>

S

- O =2

U ox &L
=

e
ifz

ig. 29 2tk 1 mlo] 25 4}7‘“
0.791£0.08 ml= 9
02 2ml 3ml4ml5ml
Z}Z} 14.94% +0.42%, 69.41% +
= ZHoA] ztzt _]
];Ho] O—W

ol g

gL

o

.

Figure 1. Measurement of the ultrasonographic gel using ultrasonography. The ultrasonographic gel in the muscle of slaughtered cow meat was
measured in the sagittal plane with longitudinal and antero-posterior diameter (A), and the transverse plane with transverse diameter (B).
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SD, standard deviation.

A @E0| Rjot oxp7} go] 44 4 9L, B4, F0) 27|
7} AYSE 53] Z3o] o of 22 4 itk Zlolet,

4 o] Rujet ZHH
AR, FulE Ssk= ol AMEE 3412 78 (round shpate) 22
EFIA (oval shape) S 7]¥ke 2 285 Aoz o UYg 3
dH 25T AL ot EFUAI7E obd Ef2lgE meFo] 7] wh
2ol o] & glote] S| eapF A 4= Utk webA 25Tt
AHA| ol A Bal5 S4ot7| o= the Z2 99| F-4]0]
U AL Ao Fagh 7o 2 Az 4, 250 Aol 14
2 o &5 Alo] & AUt o] 2 Qlsl S utolA S7go] A
2 F[2] o= o] A4 4 97l WlZ o= w2t

o8 5 Y 59 F7HE floll 237h= S5 AR
o= 75.78‘ U4 B9E SHste] @5 3719 37 =2
?u‘:} 2 A= olBRt AN 25
M‘ LY A7 Rl k& 7
o, meta Yol I ArE
202 AzhE ) 3k 2ou
o] Z7goll vlsff duht S7t
=21 A= 25 F7HQL

5 A

A% el

Ol

Rz} xpol7} Lhz o] g

P

. o

L=

]1

]
>m°

2 4

i

o

fr o Ao

ol £
s

]

L

o

okl lo

o ru&
1) -{>
FO

o ok

\l
-~

ol
oK

;O

o

ol
-
rr
fin)

N
-

4%
s

w

TTETE )
Sy

iy Q.

gk
A
>

— - o\
Lo
_O'ﬂ

ol

i)

2

o
m?,L' i

e

o o,

¥2

OEcs
N

)

ox

re

2 e
N
mE‘ i
fo X
o o
fu
N
-

o

rﬂ;
rok
N
o
l-ﬂJ
el

ol

9] At
=5 A Y] 2719} %
E]—% Holth, A=, 221 AS
F 230t Aol A | v ot *r/‘]‘ Hej 2oz 4
(leakage) == 3-7-7F 2lol, old ol AlZ/de] L7z Het
o, A & A-L= pilot study?] 7Hg o2 A% o] power
analysis W2 Al E7Fsoklnh YA, Ut 231t o] =
5 5ol A% (loculation) =] A] B =0l L9 =0 gja}
A S (infiltration) " <= ¢t opx|uto 2 AdkE 2 ou} Ao el
Folet=

FhAstol £ A7 daEo] AAR ek 4 gl

>
o

ox

[o

4 JU © 4y 3R

[o

=)

e A N

Ol %0 rlr

E

o

-

o

o__l_-—y %‘]

2

Al
=



318

Hee—Jae Lee, et al,

o £ 4% ndo] /ML AAHOR A
23 4 9lo], |3l AFHE| 4Rl 235 W] FUFS 27
She o 9lo] 1 IS ARISHE 2010 289 O A4
Zpgick
a4 &

AEH O R 2351F o] gl THY FYT 235} o] iy
o AZA|E AR FYT F| FF 71.35%8 Lehln, 7Y
255} o] Huzt A O AR B o AT 1Y
o, 283 5 2] 8 AR} 7F YA RS HolRgch

CONFLICTS OF INTEREST

The authors have nothing to disclose.

REFERENCES

. Szopinski KT, Smigielski R. Safety of sonographically guided

aspiration of intramuscular, bursal, articular and subcutane-

ous hematomas. Eur ] Radiol. 2012;81:1581-3.

. Torrescano G, Sanchez-Escalante A, Giménez B, Roncalés P,

Beltran JA. Shear values of raw samples of 14 bovine muscles
and their relation to muscle collagen characteristics. Meat
Sci. 2003;64:85-91.

. MacMahon PJ, Kennedy AM, Murphy DT, Maher M, Mc-

Nicholas MM. Modified prostate volume algorithm improves
transrectal US volume estimation in men presenting for
prostate brachytherapy. Radiology. 2009;250:273-80.

. Bland JM, Altman DG. Statistical methods for assessing

agreement between two methods of clinical measurement.
Lancet. 1986;1:307-10.

. Landis JR, Koch GG. The measurement of observer agree-

ment for categorical data. Biometrics. 1977;33:159-74.



319 pISSN : 1226-2102, elSSN : 2005-8918

Original Article J Korean Orthop Assoc 2016; 51: 315-319 e http://dx.doi.o 55/jkoa.2016.51.4.315 www.jkoa.org

OI&[H| + hAYa[* « FAOF « el

SlolrlstmTle |2 A5{Q|n} *oiAto|stn}

SR W TR UG 22} M) HulE 2w o] galo] AFSYI o] A4 T o vlinsto] PEA 7 A

ot

CHed 2 ek oF o] Jy ot oaprt 2250t A AP IS ol8sto] Aola] FEeh 429] ot = 1 mloflA] 5 mlo] &

302ef] A F=sIAAL ofuf) T S 7S], T19- I o] Felehl ot 2531hE ol8sto] wt Wl Ao FulE

ARt Farleb AA| 323t oS Hlastar kA 7t O‘XIE% % 7}0} Siet,

b 23R S Fale A ek et o) et T1.35%%1aL A Fajo] visto] dkag vl = Aeke Bl )
= EEds %h_ﬂ(mterclass correlation)2 0,95%13%, Bland and Altman plot2 o8-8}

71t AR w ] SASE Z5ut Alo| Hulo] ot x|o]7} +1.96 HEHA Yol 95% o4fo] EAlfs] T AR 7ke] 2 A

) 90t oo Ht 71,3505 Lo, ol ) Ale]
Z [e)

T 20153 78 302 8 20153 128 42 AIRHEFEY 2016 28 24
CRHUIX} Bl

11923, F12|A| BER 153, SIS n2|HE M|t

TEL 031-560-2316, FAX 031-557-8781, E-mail parkis@hanyang.ac.kr

2 O YL HICIZIAARIEO| =2 X2 20| XIS IO RIS LY,

EHEPSQS’.II'EEIII . X‘Il 51;".;I X‘“ 45 2016 Copyright © 2016 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”



