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<Contribution>>Development of practical measuring
system for cross-sectional image of human extremities
with an ultrasonography, by Hirorori SATO, Osamu
FUKUDA, Toshio TSUJI, Akira. MIURA, Shinya
KUNO, Haruhiko SATO & Yoshiyuki FUKUBA.
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We constructed the coriventional measuring system to visualize the complete cross
-sectional image of human extremities using a hand-made water tank with corimercial
-base uitrasonographic device (3.5 MHz transducer) connected to PC for graphical
processing, The water tank in which the subjects can insert and fix their leg or arm, was
specially designed to be able to turn and scan the ultrasound probe once around the
targeted extremity every arbitrary angle to get several fragmentary graphical images
of one cross-sectional plane. To assess the reproducibility of the cross-sectional image
using this system, we measured the same plane of thigh in 21 subjects twice on the
different days, and compared each body compositional area; There were no substantial
difference or bias and the high reproducibility was confirmed. Secondly, in order to asses
the system’s validity, the cross-sectional images of a thigh by MRI and our developed
system were compared in 10 subjects. There was a high correlation between each body
compositional area as determined by both systems. It is concluded that our developed
ultrasonographic system, in maﬁy respects, is superior to other imaging devices, ‘because
it is portable, safe, and inexpensive. Our system-can exert these advantages in the field
survey.
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Fig.1 Ultrasound apparatus and water tank.
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Fig.2 Ilustrated outline of the water tank.



. b

B3 #ETrox (AL, B:TH

Fig.3 Posture on scanning (A . Upper ex&emity, B : Lower extremity).

o — 7 DOEEGERENRTELAETH 2, TokiFix2
BroR23WROOT, B (¥ o722y
A, S48 (TE offber=—n8{Th2, 7
Z Y ATEHARABOGIE, BB ETHL, £80
BETRFVAOEN M EF v FCHRCEE TS
2L3RG-Tw3, EREERSALESTHAR
EET 32 ENTE, A—¥EETS -7 OEER
fERNEREL B> Tw3,

TZINBOBITE, Tu—TEKEEET SR
BDORy 7 ABWMOFFTHZ. Hy 2 ABHILET
BEAIIZ, § 20 mm, ¥ 80 mm OBEIHNHY,
ZEREERNERT S L3R T3, BRI,
ZOMOR: -0 7y bayy s
(BRHEB) L L Zh2T7 ¥ o F A2 PR ERL, KB
25 OKRUEBIELTYVWS, Ry 27 XOWMORL
M, Fu—-TORRORMEARCHATILDDOLO
THE, 77 INOEOMECE, 30° L 45 TS
A3 phTsY), BEBOAEERET DO
T—H—rBoTw3, 77YAOBWEELY=—L
OEOMIE, ARhB5E, &6 el s»iEER
ety (OY V) BSEDAFTHLTVS,
BEY - RO THR I, THROBNELBE T
R, BERUsEOTRZEIM D LI CERE
ARZEy 7 ANRELTH 3.

2-3, EHRETEE SR OFH
ETRANC, EEHE X > TREL L WEBMOF

FEofiErEkEd s, HLERLOES, KEBEIE,
KEBEOETED 5 50 %OME, LHg, tHRED
BEESE»S 60 BUOMBEEMEPLEL WS, I8
DOFRA > M, ERTHOBAIOERBAEETTEH
fTH3,
KiEREwR, KREHL: LA BB AR
PHRASRTEET 25 RERLEI), RRER
72 Y A0 FROBREHCHES ¥ 5 ERD
B L CRSEBESEREL T, BESEOoX
#OAERER 30" X2, 20 ORREL (LB, Bk
BIUTFRIZ 6 JLeBBerly. COEERRER
ERCHRETET, NETIHBHOKI KU THRE
THIENEE LY, BEROBSSIE, FKIZE3-A
DS ELTHRERY, FE2AENICTES S
5, KOEKE, MoFERBELUBsERE T
O ->FRELES Y, KERTOLBEORE 28/
Bz 5, TRIZES-BOX 3 KIMLTHY, 0k
%, BELRWEORSEEOLKES, SHOBE
PTEARVBRIEILISELTLS, '
B, FYu—-7ER0H0Twi kB0 FROE
¥ LERS 320 ROT, SRE W1~24) ©
BT¥5.

2-4, GHEBRNEEESROVT bIT

ERLEFRE, 1B ER YR AtLE, 2)K
DA A 22 BRI U RGO/ ST E S A
AL, 3BT B S BRI RS ERAED

¥ - @ERSHRNERGERE S A 7 200 257



I SY ok,

37, SERNEREERC L DIRO L S KERK
DORWIE 2 £ OPL IR L CEHRAR T L cRET
3, BERE=y 7 VEEE TERLIBSTL, &
HBET L CBE LA AR EER, o
Ea—Z RO AV R—-FENALTIN-FF4R7
KEDRAS, TO®R, ZOBERT-FEXT7742T
WMELTEEREEART 5. BROF Y TFY YT
4% Video Shop Version 3.0 (Avid#h) %R U7,
ZOEEFXFTF T IEKOPEIZPAV IR
BVTAIALTHERELTC, &DEEIERY 24bit,
1677 FECHERT 5.

Kz, ZOEHEBTF—IeHL, HELERLCONE
T A OORAEETS, CORNMEET
PYF v F VT THB Photo shop 3.0] (Adobe
#H) BEALE. ¥ 7F ¥V X ShRHERT—5
i, RASDHOD/AZBBALTLESLbOXH
3728, BBECHUT/ A XREOIODT 415 Y
YIERTILHAEETH S, £, GEYPBRED
B, BOERE RS TERTEENIOT, O
BFESBEELBOESRBVWERSEREN IR
WELARTHS. TLT, RfTIERNETHY
3Y7 by x7OHBEOBAR LD, BRECEKES
8bit, 256 DI V—Rr —AERCERT S,

LESMEEROSERAE K, Macintosh 7Y
—~Y7 b7 27 ThH5 NIH Image 2HBELEY, 20
V7 b7 2 7 iKEO National Institutes of Health
OWFRE ThH 5 WayneRasband BH3EE - WL
BOWBRNE, BEBEEFO-— &by THRLL
boThDd, BB LCEOR -7 oilEb R 2

B4 ABBORNEESR (A XUA7ARL 58S B MRIER

TEONFEOE L AL REHLL, LEC»» 250
BRIBREET S LBTES,

AEENEERRIFEORLEN L CSHBAR D
LEBEIRTWIOT, ThEe&beEROEE
THRETOSEHETELRADLES. COLE, 8O
BT — 5 RNEET S EFLBFEET 5. ThoOEH
wBELTE, vrerBot@{eEEl TaROE
WEIDEZ N EENT IS REREDES, Zh
iy, BEOBHEPE P oBESESRERE
TRETEL RS, £k, ARCERLLERESY
BERBUTELL LS I L PR BOEREHEN
KELSOY THELBWIT AL ELAMETH S,
ESK, 2O NIH Image RESRZ S 2HEBT 2858
LWRFELTEY, EYAFLATOSEROBTER
HE b ZOREERALL,

AYAT AR E > TRES VKBS G5f) ol
ERRNTEE&O 1 F1%H4-A (B 4-B iz, BUSAL
O MRIER) RT, Bif»5, KTEN, s
CEOZHEBL R -2V ERRIT B ENTES,

3. Ehf- ZhtoRe

3-1. BRUORR

(1) ®BHE

BE—-SREOR UM E 1 B oM EE T2
EREL, XTIEN, 55 L UCBOSHERRNTERE
EOBFRBEE >V IR ET ok, $RER, K2E
Birol& (B84, xiE3HL) ©, FMiE2~23
BTHolz. MERBLR, EFArSBERETOE

Fig.4 Cross-sectional image of right thigh (A Ultrasound, B : MRI).
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