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Y R EBRE R AR BB e v 2 — R = 5 b

[E#9] KBk 7cd DR ERGRE DI T — 2 285 L2 B, 3 RICEBA
L BD-MRD % W CTHE SO AR-TEEERE (apEs) 2542 &
L, E-MIEHEEHE & body-massindex (BMD & OAHBIIC W THEET L 7e.

(&g & AiE] S dREE D354 (18~287%, 23+3%) &L, 3D-MRICX b ¥
B 104 &L D kKo I ] BE A A 5130 L BMI 51 (18.5 R, 18.5 Bh k 21.8 Kii, 21.8 Lk
25.0 K, 25.0 LA ) ic 2 B EEEFH L. 3D-MRI O v — ¥ v A12iZ, 3D-GRE (Volumetric
Interpolated Breath-hold Examination: VIBE) # i\~ 7z, ffbhic7—% CFGfE, /M,
o MESEAfER) T RN CRRCEE L, BEcEC TaN R Tok. ¥,
F- W EIEEEE & BMI oW CHIBEIR S M 247 - 2.

(&SR] SR L 72 104 B Tiek T, HhER-TIEHEEHE & BMLICH B BN ZED b
7= (R*=0.348~0.817, Ffl (1, 33) =17.6~146.9, % % P<0.0001). Z#H¥% L 0¥ BMI
> e~ IS AT B e D S /M X AT i D 38.3~95.1% DEIFHIIC B - 7

(#aR] LRI, ARSI O P Cikle < BMI JICh/MEn bR IR &
THHEEzZLRI. 5%, BMIcz, WA, FHEFCo0 T beHad 5058
BH5.

PK Acupuncture, Mg Pneumothorax, K-l H#f Distance between body surface
and pleura, 3 RICHZRERIEEI{RE Three-dimensional nuclear magnetic resonance imaging
(3D-MRI)
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B DI RERBGEE COWTERL TS, La
Lieh, ThboF—2i3, wg GElkh, i),
k) PFHIERA—E TR, EiF I h il
R IIEE AT 5. b bAAD T &, F
oA L fE R B 2 R T A K E I EHRTH
H5EEZLNDLD, ThbEGH Liclifisnd L
L5 ik, Fie, REEDIRIR (v AR) WREL
TR S TV L ERA BN X 285 S D7 <
<, BEVCHEARTIEHT 28MELTLTLL T
S EIEE 2.

L2, BAERIGRIREE R AE D 7o D K 7 —
2 %G5 &R HNIC, 3 RICERE RIS W {5
(Three-dimensional nuclear magnetic resonance imaging:
3DMRD % M\ CTHEIEEB O KR, Sl % To
AR (AR-MEERE) 2L 7,
LR R e, MR, AR o RTE A BT, R
SUIEREE R CBE L TERIT 5 & &g,
-l EE & k4% (body-mass index: BMI) &
DB Z R D, HE-FalEmEEE s BMI Hlic it
52 EDBBCOVTHRE L, i, (AE-Ta
Mg EE OMGHE CPEE, R ME, &ME~FEE
W) #EHL, BEoReEPFEE B (K
KMl B o I D 70~80%) D %YM AR
LT

. »&

1. MR

RGL, REHEHEESE 354 (18~28 1%, 23+£3 k%)
LT ok, AWIZeiE, WHREBER Y b
REARZAZORBEEBIBICER L (RRFS
27-11-1). #EBRE X, FHATCAHIEO EF & HE
R AHEREERD VB CHEBEAYHILT 5 Z
ENTEDERNPHEXETHIIL, AEEHLE
WCHE A i L7z,

2. ®igE

3D-MRI (3 &7t T1 #aRBEER) 1<k, WHEEEE
HERF I EIREE MR & v 2 —FiA o MRIL 3B 3 7
A7, MAGNETOM Trio, A Tim System, SIEMENS
) LBy —7 v A Th 5 3D-GRE (Volumetric
Interpolated Breath-hold Examination: VIBE) % F\ 7z,
W7 e k1%, TR=3.71ms, TE=1.35ms, Flip Angle
=0°, [ {5 i {5 E =320 % 182, i {5 i PH =380 X
308mm, /& X=3.0mm, 96 2 7 1 A, GHKiL=
19 & L.

PR E IEEAE T B NEEAL & L, B
BBz, bz EikD W30 BE) +

HIEHRTEFHE L. nk, £ToOHWBIT 17 K305
25 21 B 00 20 D AT - 7z

3. AFMRFEREIEER DA

3D-MRI @ f#¥ric ik, Wi EH ~ 7 b DICOM
viewer OsiriX Lite (ver. 7.0) Z 7. 28 1 fakEns
DA 1 EHED £k T o X EOBEMEE D Wb W
{1t (BRIErRFRD B JE & NG & To %
4% LIcs Lo, DUF Lo ERT) &
DA, @ AT (BIEPHCIEFT 7a)8 B PR
DR, DT 2018 EFT) Loz, O®RIEF
&It b CUF 05 178 B3 & o7l
@O— 178 & AT o bR (DUF LS 7f &)
Eorgl (R EzEGEUELART 104 1) kT 514k
F-Malfsl oo J A OsiriX B TEHAIL 72, 73,
BIEH RO EAE, MG OB T2 REEL L, B4
z V¥, Thl X581 RHEBZE R TR S %, L1LIEE 1
TERERR G T AR T 2 & & LT

4. WREHEERIT

LMl & AR-EERE O 7 — 2 1%, #H5%R
FoO BMIIC X D RKE (18.5 Kii), FHdfkHE (185
LB 25 KRH) ¥ X OfE#G (25.0 LA b)) wyid, &
WAL, SHFBAEERE K (18.5 DLk 21.8 Kif)
LESEAE B (21.8 BLE25.0 Kili) T
L7,

Mt I, Wt 7+ (GraphPad Prism
5 for Win, GraphPad Software, CA, USA) % i\~ 7z,
TR Z B ERIEEBE D P A 4+~ 104 2K & BMI & D
B\ TR IR 4T (linear regression analysis)
iTotc. HREKEEZ % E LT

7 — 2 R PIHME CEEHERZE (mm) & &/MEA
(mm) ¥ X O/MEAEFHETERL M (%) &
L7,

L &%

1. #BREOTOT7 14—l

Pl 35 4 D W 1L 233 5%, A H L 65.8+
15.7kg, &£ 1% 170.8+t4.6cm, BMI 1% 22.5+4.6 T
Hotz (F1. #FE%EZ BMIPICHEHLIE T A,
KAAE X7 4, WHlAER23 4 FahE (K.
114, H@EAE &:124), BEXsATH- k.
fEHG D 5 BB 1 B (25.0 DL 30.0 Kfi) 1% 144,
AEHE 2 BE (30.0 BAE 35.0 K#) (X3 44, BEHG 3
(35.0 LA | 40.0 Rfi) X1 HTHoTe.
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F£1 HHRESw 7 4 —n

(LN N il % IR kg HE cm BMI (5 Ml e ki)
IR E 7 22+3 52.1%3.5 171.1+4.1 17.8%£0.7 (16.3,718.4)
B K 11 23+2 58.1%3.9 169.2+3.1 20.3+1.1 (18.6,721.7)
AR & 12 24+2 68.6+3.9 171.0+4.8 23.4%0.9 (21.9,724.9)
¥ 5 21+1 95.3+18.2 173.2+7.1 31.5+3.7 (26.1,735.7)
PR 35 2343 65.8+15.7 170.8+4.6 22.5+4.6 (16.3,735.7)

AT (BMI 18.5 K, ¥@lMAHE (€ (185 LAk 21.8 K, Hlfk®E & (21.8 DLk 25.0 £, B (5.0

LB &%, F— 23R i EE TR T

2. A&R-IEEREEERERE

EWIERF O T A M I T B K-y I B B
CE¥E %) 2R 2 o EBRS. AT
1.5 178D Th5 25 Th10 @n 3T, 1z, 2.0 f7H¢
TIX ThS 285 Th12 @<, —J, AT, 1.5
172D Thd 225 Th I F T, 2.0 {7HETiX Thd 7>
b L1 T, thE-FEE T 30mm 28] %
M Gomm KBt BRED LRI i, AL 15
X0 3 20 70l MENMEZ R LTe. f/MHE
1%, AT 2.0 78D Th T 22.9+6.6mm, —77,
T 2.0 {7 D Th8 @ i & T 23.8+6.lmm T
ZEO‘fC.

LREHE R A BMI JIC 25 B L o R 2 5 ] i g
CEg + EHER ) 3 3~ 6 O LB IC/RT. BMI
DI T Bz E, E-TEEREREIE < 75
MEZrL, KAER XS EAE Kick\\» Ty,
FZEMITUE, 2.0 fIfE X OV 15 Tficinz, 1.0 {75
IZ 30mm K O EAEE I i, e, KAED
e Tk 2.0 7% D Th9 A & Th12 12213 T 20mm
Ko HNE K Bd Btz HlAkE (KickwT
&, oD 2.0 {74 D Th8 2> Th9 iZH>F T 20mm
Ko mBLE I i,

LR 35 X OY BMI B 0 44 i 55 R 1 Bl op 452 /)
Hxf{rT2~6DhBHCRT. EEECHEWT,
—WOEEERE, 10T E 1.5 f7fR X 00 2.0 1753
& BT Thl 25 L1 2233 T 30mm AKii D g 03 A <
I nl. Ffe, 05Tk VTh Th2 75D
Th7 T CHIZ I i, 7, 20mm K, 2.0
TR DO H B3 1.0 78O Thio (M) H 5 Wik
Ths CHHD 25 L1 OB CHIZE I iz, 2.0 174
@ Thll 75 L1 ® B2 3 Tk A3 13mm
K OMRNMENBHLE I e,

EHAE KTk WT, 0.5 78R T 30mm
A5 D VL ThS 2> 5 The DFEBRICREZI D S DD,
AR EE & [FARIC 30mm K D 25 1.0 {78 & 1.517
MEB X207 cIA< B I . —7, 20mm
Ko vk, EAATE & FIERIC 2.0 f78 D Ths 225 L1 @
R CBEIND L DD, 15778 TIX The 2» 5

Th10 O IR & EAATE L » Lk < 7o fo. H/MEL,
2.0 {T#£® Th10 & Thll OEBICBZLE I i (EH
13.2mm, Al 14.6mm).

WHAEE EICE T, 30mm K, 1.0 178,
LOFTREE 15 TS X 020178 & 2 Th3 2 B
Ll OfERICBEZEIND, 05T CIRBLEI Rk
2otz 20mm K, 2.0 f7#£D Th7 5 Thi2 D
BHIR & —¥ 1.5 7748 The TEZ I huie. vME
2.0 {7 D Thll 235 L1 @i TRD btz (Bl
12.5mm, A 12.9mm).

JER#G I F T, 30mm A D gL, 2.0 fTHR T
Th3 5 Thll, 1.5 {7 TiX Th3 2°5 Th9, 1.0 fTH#
TIX M D & Ths 225 Th7 AT THZE I k.
/ML 2.0 175 @D Ths 255 Th7 TEZE I (B
22.3mm, Al 23.3mm), Ao R & i U CEfL
WALE L7,

SRR ¥ X O BMI I o {4 F—fifa 5 5T Bt oD 75 7)
i,/ Pl ZH2T2 ~6 O FBIORT. bk
FClE, 80.0% A D HIK (RWIKET) 23EHic
IR B E Rtz XBIT, 70.0% RGO FER @K
@) Tk, AL T 1.5~2.0 {74 T Th10~L1
DEICE B, EAE T, 80.0% KM XA
D 1.5~2.0 1T #2 T Th5~12 D & X T, 70.0% K it
FAEAIE L TI5~20fTHTLI o@EmIBFHL
THEI N, HEAE (KT, 80.0%AKi A
SERE R, 70.0% K134 2.0 77# T Thi2
ELLICED bR, HHlAE & T, 80.0% Kk
70.0% KM CHA I i, —F, BT
80.0% At 1LIA  FRD BB B DD 70.0% A i 1% 2.0
TR D Th3~5 ZhcBlg I hie.

3. AFR-FEEERE & BMI & DEES
AR R B2 SHEl U 72 104 54T & BMI &
DOHBEZHBHEEIRSH LI A, £ToHEE
WTHEBRIEOMHBERNZED b FE (1,33) =
17.6~146.9, %% P<0.0001). 7g¥s, PEfRE RD
DI/IMENL 0.348 THRAMEIX 0.817 TH - 7.
FlE LT, EADOBIR (2.0 1T7H T Th D EI)
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%2 FEHEET oKX IREERE—25% % BMI 16.3~357— (N=35)
A5 B S mm

past il P IE R A
201TH  154THE LOATHR  0.54THR FHE 0.51TH 1047 154THR  2.01TH%
41.9(7.1)  39.4(6.3) 39.8(7.0) = 44.6(7.0) Thi 43.7(7.9) 38.7(7.8) 38.3(7.6)  40.0(8.2)
38.4(6.3) 36.4(5.6) 37.0(6.3) 41.8(6.8) Th2 40.4(7.0) 35.1(6.7) 34.4(62) 36.1(6.7)
347(5.8) 33.4(54) 343(52) 39.6(6.1) Th3 38.5(5.8) 32.9(5.7) 31.4(55) 32.7(6.4)
32.0(6.1) 30.2(49) 33.0(5.0) 38.1(5.5) Th4 37.6(5.5) 31.6(5.2)
31.6(5.3)  37.2(6.0) ThS 36.1(5.1)  30.8(5.2)
31.8(6.3) 37.7(6.2) Thé 36.1(5.0)  31.2(5.7)
32.0(6.4) 38.7(7.1) Th7 37.7(7.0)  32.5(7.6)
34.9(7.3) = 40.7(6.8) ThS 40.3(6.4) 33.4(5.8)
35.3(6.8)  42.5(7.2) Th9 42.0(7.0)  35.5(6.8)
36.8(6.2)  43.2(7.0) Th10 43.7(7.0)  37.1(7.0)  30.2(7.1)
30.5(7.0)  38.6(8.1) = 44.8(7.4) Thil 454(84) 39.2(84) 31.9(8.3)
33.6(9.3) 38.6(7.9) = 45.7(7.3) Th12 44.8(8.4) 39.4(7.4) 32.5(7.4)
30.0(11.9) 34.6(11.3) 42.7(11.9) 50.5(10.3) L1 50.3(8.3)  43.2(9.0) 36.8(11.0)
fe/IME mm

204TH:  15S1TRR LOATHR  0.51THR FHE 0.54TH  LOATHR  151TH 2017
34.5 30.2 31.7 Thl 30.0
33.0 31.3

34.0 32.0
352 335
34.9 Th10 337
35.8 Thil 33.7
35.6 Th12 35.8
33.1 LI 374 32.0
B MBI
204TH%  LSATER  LOATAR  OSATRR | HHE | 05TER  LOATER LS54T
824%  766%  708%  71.2% Thi
86.0% 85.9%  722% | 695% | Th2
86.0%  80.6%  734%  73.4% Th3 35%  718%  728%  722%
803%  83.5%  793%  71.7% Thd 703%  735%  757%  78.6%
84.6%  764%  72.5%  75.5% Ths 76.5%
76.0%  78.0%  704%  79.9% Th6 77.6%
757%  739%  728%  76.8% Th7 71.3%
803%  76.6%  721%  83.6% Th8 79.4%
704%  761%  717%  82.8% Th9 79.7%

74.7% 80.8% Thio 77.2%
71.7% 80.0% Thil 74.2%
71.5% 77.9% Th12 79.9%
L1 74.4%
Lo FBAIAE S o E A R T, RPN RS A R By, R o
RMERZRT. FRUIER/MER P TR Ll (%) #FKT.

Th1~12 3 X O L1 tXMgHERE T & HERZE R T oS X & 2 n 3. SR IEP #2258 B4 il
BETE 4SS D HROE 20mm K, Pk 30mm K, WIX 40mm KA, FHEIE 50.0mm
K, KEIX60.0mm K A3, Toks, fr/ME/ TIME I 80.0% Kl & KA (R) T 70.0% A
K (J) CTRLE.
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=3 THEIHEET oI FELERERAE BMI18.5 KifH)— N=7)
) £ AR 7S mm
sl B IEH#R A

204TH:  151TRR LOATHR  0.51THR FHE 0.51T# 10478 15478 2.01T#%
39.0(4.0) 35.7(5.0) 35.1(5.9) 38.5(5.2) Th1 36.5(5.0)  32.05.8) 32.2(5.6) 33.4(4.9)
35.9(2.3)  33.4(21) 31.83.9) 35.7(4.4) Th2 34.9(5.5) 30.7(4.0)
32.4(1.9)  30.9(2.9) 30.9(4.0) 34.3(3.1) Th3 33.5(3.6)
30.7(4.1)  33.8(3.9) Th4 33.1(4.0)
33.1(3.8) ThS 32.5(3.6)
33.8(3.0) Thé 31.5(3.3)
34.1(3.3) Th7 32.3(3.9)
35.9(2.2) Ths 35.2(2.9)
30.03.0)  37.4(1.9) Th9 36.3(22)  30.0(3.1)
32.13.7)  37.0(1.7) Th10 36.72.4)  30.8(3.6)
31.02.7) 37.6(2.2) Thil 37.93.0)  31.6(4.0)
33.03.6) 39.7(3.7) Th12 40.3(3.4)  34.5(4.1)
33.3(6.0) = 42.6(6.3) LI 42.5(46) 36.3(5.4)
fe/IMiE mm
2017 LSATER  LOATAR  OSATHR | HHE | 05TER  LOATER  LSATER 2017

2

345 302 317 Thl 30.0
33.0 31.3 Th2
Th3
Th4
Ths
Thé
Th7
34.0 Ths 320
352 Th9 335
34.9 Th10 337
358 Thil 337
35.6 Thi2 35.8
33.1 LI 374 32.0
B MBS THIfE
2017 LSATER  LOATAR  OSATAR | HHE | 0SATER  LOATER  LSATER  2.017%
88.4%  84.6%  802%  82.4% Thl 822%  13.5%  7182%  82.6%
920%  93.8%  83.8%  81.4% Th2 802%  83.8%  82.6%  85.5%
91.9%  §7.0%  81.7%  84.8% Th3 84.4%  82.8%  824%  83.6%
87.5%  865%  855%  80.7% Th4 798%  81.9%  79.0%  80.8%
89.3%  80.6%  80.7%  84.9% Ths 85.0%  857%  834%  76.6%
81.8%  §7.8%  81.9%  89.1% Th6 88.8%  862%  79.5%  741%
825%  822%  84.0%  87.0% Th7 832%  85.0%  T1.1%  79.1%
91.5%  85.6%  861%  94.6% Ths 90.8%  852%  768%  76.5%
85.1%  89.9%  913%  94.0% Th9 923%  84.6%  83.6%  T2.5%
852%  82.7%  85.6%  94.3% Th10 91.9%  83.9%  80.9%  79.6%
792%  87.5%  893%  951% Thil 88.9%  814%  769%  71.3%
83.6%  89.8% Thi2 83.8%  82.6%  T8.6%  712%
_ 78.6%  77.8% LI 88.1%  882% | 541%  63.9%

Ko BRI AR MERE O P A LT, FEIPNIERREE 2R T PR, R o
RMEZRFRT. FRR/MEZ FEE TR LIcE (%) T,

Th1~12 % X O' L1 1ZHaHESE T & BHEBZZ R T o X 2% 2R3, KB IEd s 58 Ba Rl
BECH 455 T 58 AL 20mm K, BREIX 30mm A, FEIX 40mm K, FREIX 50.0mm
K, AKX 60.0mm KA omd. Toks, I/ME  FEHEIRE 80.0% KiK. (BR) T 70.0% K
KA () TRl
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F4 FEIHEETOEEK-FELTERE S mAE € BMI18.5 L E21.8 Kfi)— N=11)
SEE) EAEHER 7 mm
a1l B IE R A
2.0 17#~ LS 10978 0.51T#R FHE 0.59T#  1.01T# LS8 2.047T#
37.1(2.8) 35.7(2.9) 34.9(3.4) 40.5(3.8) Th1 39.53.7) 33.932) 33.8(3.5) 36.0(3.8)
343(3.1) 33.2(33) 33.9(3.3) 38.8(3.8) Th2 36.62.6) 31.6(3.3) 31.6(3.5)  33.03.3)
30.92.7) 30.6(3.2) 31.82.8) 37.3(3.9) Th3 35.92.1)  30.12.1)
36.1(3.4) Th4 35.4(2.0)
33.9(3.7) ThS 33.3(3.7)
34.2(3.6) Thé 33.8(3)
35.3(2.6) Th7 34.8(2.7)
31.92.9) 37.4(2.3) Ths 37.4(2.3)
32.6(2.9) 39.4(3.2) Th9 39.12.4)  32.5(2.9)
34.0(3.6) = 40.0(2.9) Th10 40.9(2.6) 34.9(3.3)
36.2(4.4) | 41.9(3.9) Thil 429(3.0) 36.2(3.7)
345(5.6) @ 42.22.7) Th12 39.9(7.0)  34.6(4.1)
38.4(4.0) | 46.6(4.2) L1 48.1(4.6) 39.4(4.1) 33.3(8.2)
I/ ME mm
201TH 1.59TH 1.04THR 0.51THR FHE 0511  LOFTHR  1.51THR  2.01TH%
324 322 33.0 Thl 33.7
30.3 31.8 Th2 31.9
30.2 Th3 33.7

322 Thd 32.9
Ths
Th6
304 Th7
332 Th8
34.0 Tho
354 Th10
36.8 Thil
38.0 Thi2
317 39.0 LI 39.6 34.0
e/ IMEAEA
2017k 151T#R LOATER  0.51THR HHE 0.577#  LOAT#  L5ATH  2.01T#
872%  90.1%  79.0%  81.4% Thi 852%  847%  185%  79.8%
88.5%  85.9%  88.1%  82.0% Th2 87.1%  82.9%  83.0%  85.4%
87.6%  87.6%  843%  81.0% Th3 93.8%  87.8%  840%  76.1%
81.7%  764%  88.5%  89.2% Thd 93.0%  90.1%  80.2% 81.4%
72.0%  825%  87.1%  82.3% Ths 748%  825%  88.0%  741%
76.5%  88.7%  847%  71.7% Th6 84.5%  862%  85.9%  77.9%
735%  758%  852%  86.1% Th7 84.5%  85.1%  74.6%
82.6%  823%  814%  88.8% Th8 90.1%  83.1%  82.0%  81.8%
81.6%  782%  81.5%  86.3% Tho 87.2%  882%  798%  83.6%
[T628% " 681% @ 823%  88.4% Th10 90.8%  83.7%  744%  73.4%
78.0%  745%  81.8%  87.8% Thil 88.4%  814%  73.8%
71.5%  754%  90.1% Thi12 76.8%  81.6%
76.1%  82.6%  83.6% LI 823%  862%  15.1%

Lo EBIAE- PR O P AR, BN REEY LT bBaE, RE-TERERED
wAMAERET. TBIR/MEZ FEME Tl LM (%) ZET.
Th1~12 5 & O' L1 1ZBaHEZSlE T & EHEBZZR T o X 24 2R3, i BIEd s o8 Pa Rl
BECH 455 T 58 AL 20mm K, BREIL 30mm A, FEIE 40mm K, FREIX 50.0mm
K, KEIX 60.0mm Kz Rd. Inds, I MA/CEHE R 80.0% K& K () T 70.0% A

wIRt () TRLI.
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=5 WHEIHEETOKEK-PERERE 5 0AE & BMI21.8 L E25.0 K6 — N=12)
SEH) EAEHER 7 mm
s il B IE R gl

201T#  154T#  LOATHR  0.51T#R FHE 0577  LOATHR  1.5AT#R  2.047H
43.6(42) 41.1(29) 42.6(23) 47.2(2.5) Thl 46.7(3.4) 42.127) 41.025) 42.5(3.4)
39.3(3.3)  37.5(3.3) 38.7(3.8)  43.8(3.6) Th2 42.1(3.9) 36.7(3.0) 35.8(2.8) 37.8(2.8)
35.7(3.7) 34.03.4) 354(28) 40.8(3.5) Th3 39.3(2.6)  34.02.5) 33.0(2.9) 34.6(4.1)
33.13.6) 30.6(32) 33.7(2.8) 38.4(3.2) Th4 37.72.0)  32.3(3.2)
30.6(5.0) 32.3(3.1)  38.6(3.3) Th5 37.32.7)  31.6(2.9)
32.9(3.5)  39.0(3.0) Thé 37.52.9)  32.2(2.3)
32.8(3.1)  39.6(3.5) Th7 38.7(2.4)  33.5(2.6)
36.5(4.4) | 41.5(3.4) Ths 41.1Q2.7) 34.6(2.6)
36.2(3.5) | 43.1(3.5) Th9 43.03.6) 36.6(3.7)
37.9(2.8) |« 44.7(3.8) Th10 452(3.2) 37.83.8) 30.1(4.2)
31.5(4.5)  39.9(4.1)  46.3(3.3) Thil 46.12.0) 40.122) 32.7(2.8)
34.0(3.8)  41.13.6) 47.04.7) Th12 46.1(5.0) 41.72.8) 33.6(2.6)
31.9(8.0) 38.1(6.3) 46.5(14.4) 53.4(10.4) L1 51.1(5.7) 44.4(7.1) 40.3(83) 34.08.9)
I/ ME mm
201TH 1591 1.04THR 0.51THR FHE 0511  LOATHR  1.51T#R  2.01TH%

2

33.2 36.9 40.0 429 Thi 40.5 36.3 36.3 34.9
33.9 322 32.7 38.1 Th2 353 313 30.2 32.9
313 33.0 Th3 352
316 Thd 34.6
312 Ths 33.0
33.0 Th6 30.9
33.0 Th7 34.5
34.0 Th8 36.5
352 Tho 36.1
37.7 Th10 38.6
412 Thil 43.7 35.5
383 Th12 33.5 36.3 30.9
343 LI 45.0 36.6 30.7
e/ IMEAEA
2017k 151T#R  LOATER  0.51THR HHE 0.59T#  LOAT#  L5ATH  2.04T#
76.1%  89.7%  94.0%  90.9% Thi 86.7%  863%  88.5%  82.1%
86.2%  85.9%  84.5%  87.1% Th2 83.9%  853%  843%  87.1%
81.8%  80.9%  883%  80.9% Th3 89.5%  87.1%  798%  77.1%
82.5%  85.0%  852%  824% Thd 91.8%  827% | 682% @ 71.8%
762%  71.0%  753%  80.9% Ths 88.6%  803%  754%  72.5%
783% | 685%  74.5% 84.5% Thé 82.4% 89.0% 87.3% 75.3%
88.0%  814%  85.0%  83.3% Th7 89.1%  852%  80.5%  712%
81.0%  855%  768%  82.0% Th8 88.8%  84.6%  77.4%
715%  829%  713%  81.7% Tho 83.9%  795%  73.8%
[664% | 72.0% 84.5% 84.4% Th10 85.4% 77.5% 70.4%
73.1%  815%  81.9%  88.9% Thil 94.7%  88.5%  874%  87.1%
[ 688% | 739%  80.7%  81.5% Thi2 7279%  87.1%  92.1%  83.8%
706%  753%  753% | 642% | L1 88.1%  825%  762%  70.3%

Lo EBIAE-RBERER O PSR, BN REEY LT PBE, hE-EREERED
wAMAERET. TBIR/MEZ FEME TR LM (%) ZET.

Th1~Th12 % X O L1 34 BofE gl T & EMEBZER T om & 2md. ST BIER#E O F Fa A
BECTH 4E5THH. AL 20mm K, BREIX 30mm A, FAEIE 40mm K, FREIX 50.0mm
K, KX 60.0mm Kiir R, ok, I ME/CEHER 80.0% K E K (R T 70.0% A
wKE () TRLT.
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®£6 HHBUWHMO R BIBHEEE—IEH (BMI25.0 DL E)— (N=5)
TH) - BRHE(RFE mm
M HIEPHR il
2017H 15178 LOATER  0.517HR HHE 0517 1OATHR  LSATHR  2.01T#
521(109) 488(85) 505(7.2) 556(6.8) | Thl | 558@87) 50785  50(89)  52.4(115)
48.6(8.9) 453(7.5) 468(7.1) 52.6(65) | Th2 | 523(6.0) 464(6.8) 43.5(8.6) 46.89.1)
435000) 414(82) 42.2(68) 49.4(62) | Th3 | 49.0(62) 424(6.1) 38.9(8.0) 41.4(9.0)
40.1(10.8) 36.1(7.9) 40.8(6.1) 47.6(4.9) | Th4 | 483(47) 405(5.0) 36.1(58) 363(7.2)
38.1(7.7)  37.0(63) 40.1(63) 47.1(57) | ThS | 4453.6) 39.7(4.8) 350(53)  34.7(6.6)
37.0(84)  36.3(79) 41.9(82) 47.7(84) | The | 442(3.0) 418(46) 36.6(4.1) 343(6.0)
3559.1)  383(105) 42.9(93) 503(10.9) | Th7 | 49.4(10.6) 45.5(11.6) 41.8(13.2) 37.2(11.2)
353(7.2)  38.9(102) 458(112) 52.60.8) | Ths | SL8E.1) 43.9(6.0) 402(7.9) 34.9(58)
35.8(7.2)  39.7(9.5) 46.3(102) 55(106) | Th9 | 54.1(94) 46.809.0) 4L1(7.5) 368(5.6)
34.8(44)  403(63) 469(8.1) 552(84) | Thi0 | 559(7.7) 49.4(74) 425(66) 355(5.8)
35.1(7.7)  42.3(64) S51.5(11.4) 57.1(88) | Thil | 59.9(129) S54(1L1)  47.2094)  39.009.3)
382(47)  49.4(124) 49.2(11.5) 588(6.1) | Thi2 | 589(63) 51.5(8.6) 459(7.3) 37.7(6.9)
478(11.1) 51.6(15.1)  56.28.6) JGSNQRN L1 EHOERN 58.4(73) 51.1(84) 45.1(13.2)
f/ME mm
20T LSATER  LOATER  0.51T#% | HHE | O5ATRR  LOATER  LSATER 2017

36.7 35.7 39.2 44.5 Thl 423 373 36.0 345
374 35.6 38.6 43.9 Th2 42.0 35.6 303 333
316 38.5 Th3 38.3 322
313 39.7 Thd 40.0 335

37.3 Ths 39.6 314
337 Th6 40.6 34.6 30.0
35.7 Th7 42.6 37.6
32.0 41.0 Th8 423 36.5 312
34.5 44.1 Tho 43.9 36.1 324
317 36.0 46.2 Th10 45.5 38.7 33.9
375 39.7 483 Thil 50.2 437 40.7 327
33.6 41.0 352 50.0 Th12 50.5 40.1 36.7 31.0
357 | 285 | 429 47.0 L1 533 477 43.1
I/ME AR R L
2017#%  151THR  1OATER  0.51THR HHE 051T#%  1OATHR  151THR 2017
704%  73.1%  77.6%  80.1% Thi 759%  73.6%  712.0%
76.9%  785%  82.5%  83.5% Th2 803%  76.8%
749%  77.9% Th3 782%  75.9%
76.6%  83.4% Thd 82.8%  827%  71.6%
735%  79.3% Ths 89.0%  792%  73.4%
70.7% Thé 91.9%  82.7%  81.9%  72.6%
71.0% Th7 86.2%  827%  682% | 68.0%
72.3% 77.9% Thg 81.6%  832%  77.5%  78.8%
774%  T17%  746%  80.2% Th9 81.1%  772%  188%  82.2%
83.4%  78.6%  76.8%  83.8% Th10 81.4%  784%  197%  76.8%
78.0%  88.6%  771%  84.6% Thil 83.8%  81.0%  862%  83.8%
88.0%  83.0%  715%  85.0% Thi12 85.8%  77.8%  80.0%  82.3%

747% [[1553% | 764% 74.5% Ll 83.3% 81.7% 843% [60:1%
#£oO B AR-SERE OIS A LT, RPN RREE 2R T PR, R o
BAMERZFE . FBItm/MAEZ FEE TR LM (%) T
Thi~12 % X O'L1 1ZfgHEZSE T & MBS T o @ X 2% 2 =33, HFIFXBIESH S8 P A mm
ETH 4S5 T D8 RO 20mm Afi, BEOIX 30mm K, FHEOIX 40mm KhE, FREIEX 50.0mm
K, KEIX 60.0mm Kifiz g, ok, &AM CFHMEHZ 80.0% KM & K (R) T 70.0% A
K (B TRl
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o &M
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=

fh- KM RERE mm
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Body-mass index (BMI)

1 AR OISR T D AR EE R & body-mass
index (BMID) & OIS

FEHEDOMA Q.0 1TH O Th BRE T oOmE ) @k » Tk
F-TiRERBE & body-mass index (BMD) & OICA & 7 AHES
NEEIh: FE (1,33):4 % 98.0, 77.8, % % P<0.0001).
Ko R IR ERB & 2T

R B ARl & BMI & O MBI 1 1
Y. PRERB(R) 1A% 0.7481 &£ 07021 TH D,
HERIEOMENZRED b (FME (1,33)=%~%
98.0, 77.8, 4% % P<0.0001).

v, ==

1. FR-FuFEMERERIE

ol R B B RF%E Y 13, chETic
LRSS REI R TS, JIERSG T, Lo
ERA T, WEETE, BT, avea—x—
WiE 5 (Computed tomography: CT) ¥, #¥5 Ik
G O WS R BB, Thbo 5 BIER
IeWFge & LTy, RS oM X HHE Y &,
KODEEKERGE LI CTIRE 2HE "™ b 5.

oYL, BEE (-30°C) Lotk (thEA
A B 21 Bilds X O etk 30 Bi) ZfHIL T, 5
TR o thR-NE A Mg e (i, PR, B A5t
WLME LTS, KF—%1%, 474"
PHEY CLEAINLIRE, HAENO GBI
BRERE D FEHED—D L Tn 5> T\ 5.

LosLish s, BRI X 5 HT, JERREHE,
IHICIE, A=y vicEOBBAE Tz, Yk
TR GCT B ID O WAL X 5 MR M
W) oEELEFLRW. i, EOKREK-
il 2 B & 7 2 Ui 2 P 35 & L 1IA S Tk
<, THERMIET S DI HERNIC CT % MRI I
X DB EIT O LERD .

—J7, RS Wk, Ak 187 B (B 90 4, ik
97 4, 67.87%, 23~91 %) EXEIC CT xH\W\T,
R O ARE-T b mR R (K985 BG8, B P
TAR) AL, ZhE®E L. RbowET
i, BT TTwS 00, EEBICERR S HEE
LCkh, HHEIhEME CPHEEERE) %,
ED XS kD BHEICE THILTE HAHT
BHot. MHIL, #REL BMI (KAE, HlAE,
BEGE) TH G, ARl R & 2 oM &
RDTED, THIEEKIEHT S ETIFFcHFHT
H5b.

Lo L b, Kb F—x1%, K[E0EH (B
REHR<20{TMTT DEmE>) LETPETA
B (BERGEE A <207 TThe DEI>) O 2
fLEREIR TS, i, M2 ELRNTY
o K-l iR F R A (B lERc /< <2.0 178
TTh? ODE X >H 5 WMD) #RD TV 5D,
WEOWEY 026, Bk 2RMWHALT L b hFE-
T IR B D BN EBRE T L Fg A LT 5 SRR D
RN END, BBO X 5 aFh R P o R
FERIAS RDTEL ZENHEEE X .

CT %, JHI MRI & FHRC 3 konHBRZ2 B L,
HIE B KR D IR U AR o Wil C (42—l s [l B e %
BOBRLMEST 2 EXEBTHS. Zhuk, #EiE
fRE TR ETH D, LorLasnd, CT
TIXBEH VL IcH W@ IEETbRT, B
T 5 B s ERN D 5. Kb T —2
ik, 7V =y 2 &%%ZLIBEED CT Eifg% A
L7zbDThA.

5%, WS G Dk 2 Toth ik OB B 4,
G F—2ZERBL T kediciy, wExEofk
BRpEpN 7o, MR VE R B, piRE o fiiHo
Vi IEEOFIHANRD BN S,

DIlED X 5 e@Blmin b, ATl 3D-MRI % £
M U7e, fido X 5 X3 Z8E B o W3 of
MTHRELS D EVITIRDO S &, "THEZRFR D
E DRI R E T, T EHEFRCELAR
A1 104 53 PR ob (R R o il B e 2 50 U 7.

Bl sic B Ty, S kRl e &
DX S BHELRIZL TSN THDL Z Enb,
REEHEEHE (10 REF05 200 WREL,
I LITIMERE A BMI T 4 BefE (KA, SlAE
K, F@AE & I whdie. 20T
WK L 7o AR - B R 2 M E 35 & ki, ¢
KDty + FERERZE D R I b TRMEZR R L, X
HICBE L Taftir32 2 ek b HEMcHE
KMl e GaprplsiRE) »ETE 5 X5
L.
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BMI Sl (k22— s ] i e 2 fuic X 0 LAk 3 5
ol XY, MafiE o Ew L EE ORISR o fa
REAHIETE 2D EEZE LTS, Bk Hik
X 10mm ALK b, HHTIHOEX
HEEPDORBIGES T ENTE D X 5 10mm H
(LT T a AT o 7. RER-Tg BB EE A e BB A7
(30mm Kiifi) 1 XEkE AR T HRET, TRV
£ (60mm Afilf) (XL EENE N EBRTKEE
L.

2. fF&R-INEEREEERE L BMI

ENOBEOLZEWCHEHT2HFBIEAI N
TWHELOWE Y (BroEk 21 A 5%, F
Wt X ORI Tk, AP (1.0 1782 T Th2
D) Ok F I I ER #E o S X i ALl ©
62.45mm, 45 T 63.33mm, H §H /X Tk 36.70mm
& 39.89mm, MEBY/XTIX 21.23mm & 22.07mm, 3
7% 20.28mm & 20.82mm TH o1, x5 —4
EHE LI ZARMARHR R R ERBHE B~
fIRiEExm#® (5~27mm) F KX e kLN
BEEESE L o fe. —TJ, BREO FHTIRL
DEIINPNI o7z (dmm Kiwg). ThbOXEE §i
WO, FGE e g ofKoE T,
R LD ESF DEEIC X B2 Ho% k. (G
51) CEEORFREFO LEEITERNT 2 O T\ 20
EBERIBZZ TS,

—75, Atk (1876, HM: 04, Ltk 97 4, 23
H~91 5%, P 67.8 %) HXRLE LIHiAROMKD
O Y TiE, FHEAR (D) 32.0mm, FEFEA
) 24.5mm, FEBIR D BN (FE) &3
22.3mm &AWL & IZFFREFEOHETH - 2. B,
AR R BMI & AR RIEO M Z RT3
DD, EEEH EDOBITIIHBIIZED b i -1
EHMELTWS., Hr EXRGFRHMBPAZ S RINDIC
LEbL T T2 RNELUL T L1k, K-
(A AR S ac AR B 10007 - 15 A A AR 7N o
LD, TOEIEOWTIE, ILRLBRADLETH
HERRIIEZTWS.

KO oA &Rk, AW TEEHIL 72 104 5
ETIBWT, HE-HEHEERE S BMI & oBE«
IEDMHBNBILE I e, RH oW & ki, A
Ze TR L 72 104 4TItk \ T, RER-TlE
HiEE s BMI EOFERIEORBENREI NI
LR L7c ERIC K EADBMIRIC R T 5 M %
Wt Lz s CAEETHrOEWIEDOHBINED bR
7o ZORERE, ER-FREHEEEEAE BMI Pl
T2 ELOMERRIOCEHEEZRT O EH 21X
E2zTW5.

DF D, RETRGAEIT 5 lodiciy, #REOHK
G U CHISERE 2 BB L T hiEebisnwC &
B L, KR X OEB KT, BMI Y (K
R, WalhE, MO ) CEERBRE &R E
LTHEL ZEREHIIOEHNTHD EH 2 5.

3. RERIFEE

B 2 R A T W BRIEE o B %2 % fa bl R s
DSFHED 80% (=72 LHHHEEMS), F 7o, Bk
5P 70% ERFELTWD., T, HrixsnmE
B O e eig B X 0% BMI I E 1 % (ATt
IR o /M % 2 O SFIGE TR L IcfE &2 S L,
RO TR 0 F 24 A BRGE LTz,

T OFER, SBRE R X 0% BMILICE W T 80%
K (RTEROIKEATE) B 50k 70% K (R
TIHRWIKAETE) 2RI MENEERD B, Teh
121X 40% A0 (F2D 15T TLI OEX) OFf
MhBHote. o &Ik, HITFEHEDI DL 4RI
WERRETH Z EDMD TR TH S 2 & mse
T 5. ZOEMIIEERER L OEHO T — & TH
FThotle. ARETE, IEHCOEI D RS
5 A LWL BB LT, B 1 ED
3EELZDNTOE (BEHERESE) DA - e
EE z bt RO BMI # S HIicX 5 L,
A BMI DT — 2 LT UNETH DL EE 2 bR

PLbo 2 Eb, RE iSRRI 2 IRkiE 3 5121,
BMI Jlicth R - R A kD, T TR TH
DiR/MERIRICEINT A ENZEMUTHDH EEZD
nie.

4. SEDRE

AW TIXHFEREZRR E L TBMI % 4 B
AL, H@AE KL, KAE & Ao
BB Tedr o Te. X 0 RATORIGRIERE o JLHE
BEDTWL DI, BMIZI LIS HEL, %
BMI iZ 3\ TR EE R A H 3 2 D8R H
5. kil BEOHEID, ARG E LR,
SRS, M, B SR A AT T < S
ERbS. Mz T, WD F— &2 RERT 5 LEHR
HHZ LTS FETL R\ F, FRHMISIITA
MO S BAT 20BN H D EF 2 TV 5.

Fie, ARWFETLE, BIERAL A B BESIERAL & L
o, Rk, BREiE AL L THIgT 5
TEL AL, BEEoNR X FricERERTo %
KW AL T 5 2 S IXBE B THENI I .
COREOWTHRARBHIDLETH S EEXT
W5,

—75, RFR-TPEEEE oI & ke HA TR
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MEOME™ b5, T BV E EREc
HI ORI AT B b hHBTH D, »OHAK
R ORGREE TS H 5. FIT IR GRIF 5 PH oo L
WAHEHET LD, HHEE, AE-FBRERE

RIS, oM S HEEEIIFEo L TER
PR3 % 05, BB R TR FIc X 208z

BRI L el 13 I 27,

Tronr4 oy b EERTE, Mg 1.01TH#HT
Th3 DE &) ~o T A XE— (EE20mm) X%
HaE (SRE DA TBERTEHRAE) kb,
PR (844, BMI 17.5~35.7) Okl i
1%, 12.7~23.0mm (38.1+13.5%) %ifE L7z, ik
FEEE BMLic el 3 2 A3 1S ke,

CoX 5, RETPBEEZRET S EEE
BCikia. X0 EBIRICH U e B4R SRR o e
X, BRR IR D ORI NETHD EEZD
nic.

|Vv. #:&

AWFFED B LT DRSS R A1 1.

I O R B R B A P T S feb ok E
L C3D-MRIFIEFICEH TH - 7.

- BMI plic th R Mol IR A 5356 2 L X
D, BEOEEINCEBRRIBELE ZRTZ LN T
X7,

- AR IR B B \ AR R IR B A (.
FTHIEIELY, HENCThALEZHETS &
NTET.

RIS, RFER-TEE R EE o S E Tk
< % BMI B R/MENDHBTRETH S &
Ezbhntf.

R AR ORITCH ) BERIHEEL Y
ERONSUN T ERVON TR N B S el - e E TN E))
D #R BEBERFERANFHEANR Y 2 —KH#
ffi oo d B e, [l v 2 —Bh B ORI BEE A,
S R R T K W SE T i e il e o B JEBA(
A X D REGHEL .

BB Lk, AifofkE LTl
I 7e7E & & U o WG BB BEHER S BRAR 7 o0 27-350
A Tn B NC RSB D KB o Bk O & 0 e
L EFES

MM - 7 L.
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Measurement of distance between human dorsal body surface and pleura
using three-dimensional nuclear magnetic resonance imaging (3D-MRI)
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Abstract

Objectives: To obtain basic data regarding safe acupuncture needle depth allowing for prevention of
pneumothorax, we used three-dimensional nuclear magnetic resonance imaging (3D-MRI) to measure the
distance from the body’s surface to the pleura (dangerous acupuncture depth) in the dorsal thoracic region;
different colors were assigned to different depths, and the correlation between the distance from body surface
to pleura and the body-mass index (BMI) was examined.

Subjects and Methods: The study was carried out on 35 healthy young males (18-28 years, 23 + 3 years);
the distance from the body surface to the pleura was measured at 104 sites in the dorsal thoracic region by
using 3D-MRI; and the data were compiled according to the BMI (less than 18.5, 18.5 or greater but less than
21.8, 21.8 or greater but less than 25.0, and 25.0 or greater). 3D-GRE (volumetric interpolated breath-hold
examination, VIBE) was used for the 3D-MRI sequences. The collected data (mean values, minimum values,
minimum values / mean values) were posted on a table representing the dorsal thoracic region, and were
shown in different colors according to the distance. In addition, a linear regression analysis was carried out on
the BMI and the distance from the body surface to the pleura.

Results: At all the 104 measurement sites, a significant correlation was found between the BMI and the
distance from the body surface to the pleura (R*=0.348-0.817, F value (1, 33) =17.6-146.9, and P <0.0001 each).
For all participants, as well as for the minimum value of the distance from the body surface to the pleura as
categorized according to the BMI, the average values ranged from 38.3% to 95.1%.

Conclusions: Our findings suggested that safe acupuncture needle depth should be calculated on the
basis of the minimum value of the dangerous depth according to BMI, and not on the basis of the mean
dangerous depth. In addition to the BMI, additional studies using gender and age will need to be conducted
in the future.




