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New Duct Caliber Measurement Methods on
Magnetic Resonance
Cholangiopancreatography

Ryo Tamura, Tadashi Ishibashi, Haruo Saito,
Kazuhiro Majima, Masashi Tsuda,
Shoki Takahashi, and Shogo Yamada

Purpose: To report the feasibility of new duct caliber
measurement methods using signal intensity on MR
cholangiopancreatography (MRCP).

Materials and Methods: A phantom with 0.25-8 mm cali-
ber ducts was imaged with a 1.5-Tesla MR system using the
usual MRCP sequence. Each caliber was measured by con-
ventional method (full width at half maximum, FWHM)and
two new methods: the maximum intensity measurement
method (MIM), in which caliber was calculated from maxi-
mum signal intensity, and the area intensity measurement
method (AIM), in which caliber was calculated from the area
under the signal intensity curve. Errors in calculated cali-
ber were compared among the three methods of measure-
ment.

Results: Mean measurement errors of each caliber for 1-
8 mm ducts by MIM [14% (2.1-25%)] and by AIM [6.8%
(0.4-16%) ] were significantly lower than those by FWHM
[30% (17-64%) ]. AIM was significantly more accurate than
MIM for caliber measurement of ducts over 1 mm.

Conclusion: Two new caliber measurement methods for
pancreatobiliary ducts in MRCP, MIM and AIM are accu-
rate and should play an important role in clinical MRCP.
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AR F D 4 fhf% % fli i 3 % 72 ® 12 1d endoscopic ret-
rograde cholangiopancreatography (ERCP) 2°JfifT = L 5
CEDEL, BELHEEROBERETICBVWTEES
AT &1'&’5)5 L»L W‘%‘C’)i{‘iﬁ‘ﬁ TR, H
JGTJ['? HIZEB 71’1321)‘3 A4 73 , B ERE

EPELMEE o TWVAD, -Z ﬂ{iﬁi-‘f L, magnetic
resonance (MR)cholangiopancreatography (MRCP) I,
BRVT2RERMRIC & 0 #ikd 5 W IZFEHED 2 b TRV
Beore@mE T sl L, FhUAofEizmEs &
TH5ILTHRIBERDEREEBL2LDTHE. HEH
rEHE TP o2ERENTHD EE LI, EEDY T
by, AN=FY o 7 W TOF L VER I &) R (g

FRoONDE LRy, BETIIHBERRED —H%
4H') E)IZk>TETWA. LAL, ERCPIZKELY

22 [H) 73 19 e O B F 72 JL.HIx‘C ETEBLTIhzg
ﬁ?ﬁ—ﬁﬂ‘ TAHIIEE-> T

EIEZEOWEZM L TERCP & L#d 5 &, MRCPIZZEH
TIRRE T B b DOXHHRIEHEONIS, | '$"?ﬂlf3‘flﬂ?@1lﬂ!j
EiZJ: B I PR 2 BENEAE OIEIR R E v L TERA T WY

. PIRAYEFHIE TIIMRCPIZERCP & leBed 5 & 81t
L ‘(fi /NG LA R Az 31 U IR E-HII$ A 15
Michdeah, ZOREE L TEIHIERHOEICLBE
RO, ERCPIZBITANIELD & 2 @GS A% 2
LENTWHYY, L Luads, bhbhoikdd sztMRCP
DEEEOWE BV 2 ERIFHE ORI $ 5
Z\y, HERMR A computed tomography (CT) 12 & 5 45 ?4

AR EDT 4 27 VBRI BT 5 RAEHIIC i full
width at half maximum (FWHM), full width at tenth maxi-
mum (FWTM) #H W 5 TW7:4%94 | MRCPIZBWTIE
WEFROFEE V7128 LA e LMK 2
EUHFRECTDEFFERENRIC X BHIEREIKE L,
IEfERAEIZREETH 5. 4 alb b IUIMRCPIZ TE S5k
BEh O EREFEEZFHIT A FERICHL, 77> F AERIC
TFWHM & kl’ EeriE LEHUREE OBeE AR & £ 2 b
O T
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Fig. 1 Image of phantom obtained by sequence
5 (1.25) for MR cholangiopancreatography [(single shot
fast spin echo with fat suppression (=/897/136/
1, TR/TE/ETL/number of slice, slice
7 (1.75) th|ckm=ss 10mm, FOV :250 x 250mm,
ratrix . 256 x 256). Each caliber (1-8 mm) has
a stenotic portion (75% diameter reduction).
Each lumen contains distilled water.

slice) TIRIAHNHIEE % ﬁ‘FH , AZ7A4 ZIE 10mm, FOV :

W& EFE
R . 250 % 250mm, < MU v & A 256%x256(E 7B A L
77 ) IVEODSAT 7~ b4 (DSA2 B, B ¥IS1L F, W 0.97 x 0.97mm) & L7z, 1-1;11&@%}5@1; ¥ 2 £V ORI RYAT
) St & LTz (Fig. 1), 77 ¥ P A1X103 x 165 i (AR % 1 LFOV % Z#l /5171120, iImm 3 28 X w5300
X 20mm® 7 7 ) VIO NERIZIES A S & LT, 2, vy, HWZICx L7 7 > b AIZEEICIE 1 ¥ 2 LAY
25, 3, 3.5, 4, 5, 6, 7, SmmDFEOHEEL, i Lk OB (field of view: FOV) % i%%E L DUT O Z=FH % fii
L 72 IEk 22 E 025 % £ DAk A2EE (0.25, 0.5, 0.6, 0.75, 7 L Hessekad L7z,
0.9, 1, 1.25, 1.5, 1.75, 2mm) = H T 2. BRI K 1)FWHM
Tz L7z, BEMEOEETREMEN SNy 2 7T v FEFEHEAL
{d A Rl L fEEEMR 3415 (1.5T, Signa Horizone LX, GE 72, FWHM#Z K72, LTOWTFhoGHlb &by 7 7
HER A T4 v, HH)T, A7 oA X N7V A a4 Sy FEFE TN fﬁw-‘i“ 7’:‘% DfEFEL, 1emUJjs
V&R Iz, BERRED 3 BRED 7 T VBT €= DFOV % 4 HPFIZEE L€ DR 5 OFEME L v 7z,
L(T7 VN, JORREE, BE) Bz T0ERISO 2)maximum intensity measurement method (MIM)
el Lizpic 77 FPAERRE LA, HEEH7 o FOV MO &N e w45 558 (maximum intensity; Imax )
AZXFT7LAIANVEET20emBEIZESE, T4 ILofu PHFEERD. THIIEESEIRER 7 THICFET
\ZifRES T (Zh 5 m) & 7 7 2 b AOERED REATKE TUTER P B RERN I X W EEERE L AT TIEO I E 5 IR EE
OEZE XA TAHEINCT 7 P AT ERE L, W HLEH$ 5 Z Lizdko < (Fig. 2).

HHEEEIRET (X-Z P & F47) & L, fiAH, R .'J‘fﬂii?i{l‘/ a—F

N R ZRXBHIE, ZH L Lz, JLREI A 2 AR

Freife M@z 1 ol ks L, f-fj’-faﬂ’t-tlﬂ_ufé%/\— vk (Im: 1 K7V TEHI S N AR OESHE, Vm: 1 K
3 ¥ ¥z — % (Macintosh PowerMac G3, Apple, USA)(Z 7 VA E O BTS2 OB, Ve 1 R 7 LR, A
DICOMIE Timk L, W7 7)) o — < 3 » (NIH = ER)
image verl.62, National Institutes of Health, USA) % f\» EBEOFHATIZ, FOVATO/NY 7 759 2 FEF L
*"*‘il’ﬁj‘@nlfﬂlJ zhatr L7z, WL, BEREEEE Imax E OREFRE LT O I8 {3000
I. EHEIZ AR L EHEET DFHIEEI KD, THICEDWTEERHH L.

P &MIE THOWT WA ¥ » F VA S THEMRCPIZHE
L, Maximum TE mode (k-space {.(» % 15 2 1 Z L) Dsingle Imax = o x2r+ -==(1)
shot fast spin echoil: (/897/136/1; TR/TE/ETL/number of (r: EHEOFE, o, B EE
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Fig. 2 Signal intensity curves of 1-8 mm
caliber ducts. Maximum signal intensity and
area under the curve increase with increasing
diameter.

7

3)area intensity measurement method (AIM)

FOVATEENED S 1572155 0% D#EA (area intensity ;
larea) i HENEDREE KD 7=, ZHIIEHEEEHIMWGER S 7
PICHET IUERIE R 7 THICBWTERE» OB LN AE
T ORMAEREOERI BT 5 Z L IZTE, quantitative
coronary arteriography(Z 3B (7 4 densitometric area
measurement? "'V [ZHH 2455,

I", Im=Al", Vm/Vv = Brr’w

(B =EH, r=EEEDFE, w=FOVDIF)

B WE DG 550 EE O ARANLAE 55 L i A D < MK (area
under the curve ; AUC) & L TR 7z (Fig. 2). EEOFHN
Tid, BEHEMBrONy 275y FESEZRHE LT
%, HEEEORBETREN G/ 7757 FEFD,
L THOERDDORAEED B DIF 5 TREDHEM T AUCT 2 b
Blareak L7z, ZTHid 1 €27 L NVIRIZBIT 5 EEOFLW
MMM TS, RICEEEDlareaDFHR L F L DG
RELTOITL (30EIDFHAEITRD, ThICESTWTE
rEH L.

- (2)

vlarea =y >2r+38

(y, 8. E#)
IL. MIM, AIMIC& T 2%, EFROBRMEOEST
1)EBAENH—14

AN COESME 0¥ — 2 i+ A BWT, 7
7Y MARFETHDIHCIAREREEKTHE LR
A1 EREMTHRIE L. F—BE%10EkEL, 77>
FADRBEB SN TWZHBICALKE EDFOVE LD, £
FIREE & F OERREE T RO,
2)R % 3| iEH R TOEREME

R HEGHATOMMAMERETL2EMT, 77~
b A% X-ZFH ET90°, 1807, 270° MiE X ¥ TEFNE

14

N0 (% L ERETE & Imax, larea & DHIBIREZ Ko
ri
3)IRIGREIC & 1T ZEHAMEDER M

P T OFHIMED BN 2 RET A2 HIWT, a)MIM,
b) AIMIZ TIRES 1T 72 Imax, larea % KN OHE L & 1872 [H]
Jiz (30l B B0 %0 S 45738 1l L T2 L7,
. SoEREX S 7EORE

ERE A7 TE 2T A2HNT, 2, 3, 4, 5, 8,
10, 20, 30, 40, 50mm® A T 7% F\ Ml S F 13 E 1
ERBEIHRE L 72, 1.25, 15, 1.75, 2mmiED 4 £ 2444
[Zcontrast-to-noise ratio (CNR) % 3K #4525 12 24 L 7=,
CNRIZEMEORFETREN B8y 7 757 v FOESHEE
EBIE N 2 FT Y v FEBOEMRETEH - TR,
IV. ¥ by X% ZEAIM, MIMTOEHEIEEZ DR

MUy A A X EFHIRRAOBR BT A2 HM
T, 512x256~ bV v 7 ATDHf%E%ZFTV>a) MIM, b)AIM
TEHAL 7. Z#h5I%si2< b)) v 7 2 & L, B 1& Rk
{Zmaximum TE mode TOIED 72&HTEIX1,42 Imsec & 7% 5
B, MOWE(ESEMEE—E L2, FOVEZEITTAIIZ0. 1 mmT
DOBBSH30EIRE L, MIM, AIMTE—DHREH» 5587
MR IO EHH L.

RIS RAR T I REETHEHT Y 7 + (Stat View ver.5.0, Aba-
cus Concepts, USA) 2 Tlinear regression analysis, t-test &
HWTiro/z, AEA#EIZp<0.05& L7z,

S

I EHEIZARIO 883 (Fig. 3-5)

FHRIZIC B BB ORI Smmb Lo T
TFICHE R Y — 27 28D 25, 1mmfElL 3 B{EOA,
1.25mm B4 TR D A ZHATEETH O E T OEE / 4
X UL THBIMCE v ote. F70, (5 ESREEMEO

ARER SR H60% 8135
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Fig. 3 (A) Maximum signal intensity (Imax) and (B) square root of the area under the curve ( /larea) a showed a high correlation
with caliber diameter. Correlation coefficient of .fjgreg (mean + SD @ 0.995 + 0.001) was significantly higher than that of Imax
(0.978 + 0.004). The following regression equations were calculated from 30 images (A) Imax =ax2r+ B! a=43.5+4.5, B
=-17.0 £ 3.8, r = caliber radius. and (B) ./lzreq =y x2r+8: y =5.8+0.33, §=-0.91+0.53

Measured diameter (mm)

71 FWHM MIM /ﬁ/a AIM /

0 ' i 1 [ ' ' ! L} 1 ' i i I ] [ I I
1152253354 5 6 7 8 1152253354 5 6 7 8 1152253354 5 6 7 8

Diameter (mm)

Fig. 4 Mean diameter of calibers measured by the full width at half maximum method (FWHM), maximum intensity measurement method
(MIM), and area intensity measurement method (AIM). By FWHM, diameters over 1.5 mm were underestimated, and those of 1.25 mm or
less were overestimated. By MIM and AIM, calibers of 2 mm or less were underestimated. Boxes represent 25th-75th percentile and error
bars represent 10th-90th percentile.
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Fig. 5 Mean measurement error of calibers determined by full width at half maximum method (FWHM), maximum intensity measurement
method (MIM), and area intensity measurement method (AIM). The mean errors of the methods were 30% (17-64%), 14%(2.1-25%),
and 6.8% (0.4-16%) , respectively. Error was significantly less with MIM than with FWHM, and that with AIM was significantly less than

that with the other two methods.

Rl MR IIRAEENC X B RS o 7. B
W ARG CRERRTT RE 2 i e % F - 7.
1)FWHM

L5mmbl b CIR3EEZ #8/GEE, 1.25mmBL E T3l AEE
T AMHMAHR SNz, EH SN EFHIME O 51330%
(17-64%) TH - 7=,
2)MIM

30EDFHNTORN (1) 1281 b, BOFYIZZFNEN435
45, -17.0+£3.8TH -7, HHEBREDOTEYI20.978 +
0.004, WFNDbp<0.0001 & FHNHBEER L. B sh
7RI 2mm BLF O T/ NG § 5 I AN & 7.
FHIREE1314% (2.1-25%) T, FWHM & iy 2 & %12
RN Doz, BHTHELTH1.25mmERL{L&TD
ECFWHM & LB L THEICREN D R h o 1o,
3)AIM

0EDFHITOR, (2) 1281 By, SOFEHITEFNFNSS+
0.33, —0.91 £ 0.59TH > 7-. MR D F#120.995 +
0.001, VTN dp<0.0001T, MIME V) b HEIZE VIR
ZRL7z, S S NEHIMEIEMIM & AR 2mmbL T 0%
THE/NFHETS B AR SN, Fri%E136.8% (0.4-16
%) T, FWHM, MIM& Wi L THEICEES D 2 ho

16

7z FERITHE L TH Imm#% I { £ TOETFWHM, MIM
WL THBIGREI Db o,
1. MIM, AIMIC$ T 3R1&, BIRNBEEMOMET
1)ESHEE D —4

&R LV OFIE5REIL618, % DIEHEF2IX15TH
] f_’.
2) R4 31GH R T OB

30[E] DHRIGE I BT B EWERE L Imax, \Tarea & DHBRE
DFHEJ I FHE10.980 £0.011, 0.997 +0.001Tdh -7,
% O B CIIMRET T & ARSI & Tarea & DHIEAH
BT
) IRIGEICH T 3 EHANE OBEIRM (Fig. 6)
a)MIM : “FHFR#E1X16% (8.2-24%) TH Y, W1 TH—®
Wel i S4B AIFRICFED V3 L T 5 Lo
FATEIML 72, BHITHIET 2 £3.5-TmmiR CAEIZ 205
ML, MOBETIIHEELZED LD o7, FWHMEDE
BCIRARISGERENG L db o7z,
b) AIM : FIFEF#139.2% (4.7-18%) TH 1), a1 TH
—DWfE D bRz BRI W B kT B AT
(CRAZEATHIIN L 72, BRI THET 5 L3.5-TmmB THEIC
MAESHML, MOBFETIAEELRD LI 712,

HAREREE F60% 135
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Fig. 8 Measurement of caliber di-
ameter calculated from a regression
equation derived from the next scan.
With the maximum intensity mea-
surement method and area intensity
measurement method, mean mea-

| surement errors were 16%(8.2-24
‘ | %)and 9.2% (4.7-18%), respec-
| tively. The errors of both methods in-
creased in comparison with that cal-

0

T T T T T T T T T T T T 1

54 56 7 8

Diameter (mm)

1126151752 25 3

' ! culated from the regression equation
54 56 7 8

derived from the same scan, but
were significantly lower than that
obtained by the full width at half
maximum method (Fig. 5).

Error (%)

60

MM

50

40

30

20 a

T[ ﬁ¢$$ B

AlM

Fig. 7 Measurement of caliber di-
ameter by 512x256 matrix image.
With the maximum intensity mea-
surement method (MIM)and area
intensity measuremeni method
(AIM), mean measurement errors
were 10%(2.2-19%)and 5.8%(1.0-

0 T T T T T T T T T T T T T T T T T
1451.5(752253354 5 6 7 8

Diameter (mm)

1405151752253354 5 6 7 8

13.6%), respectively. In comparison
with measurement using the 256 x
256 matrix image, error was in-
creased with MIM, but there was no
significant difference with AIM.

FWHM, &) 11)3)a) OMIM & O WL CIEATIZRRED D
ol
. &EREX S5 TEOEE

2~50mmD KA T TIEIZ B HCNROFHIE10+£2.6(8.8-11)
THY, F£AT TEMCTHaIFNAEEZ RO BT,
IV. ¥ kU w244 X EAIM, MIMTOEHBIERZEDIRET
(Fig. 7)

BB IZ BT B ENEOE B HHIE 2mmEL EOETIE
WIZHBE R =27 2 595 1, 1.25, 1.5, L.75mmfFi

R 12411 A 25

FhENL, 10, 19, 26[{E0 AR FETH ) ZHLIHE
A REGEEL TIIFERT & o fo, BV RES B
4 BHAIM, MIMTOEHRERZ R

a)MIM © FHYEEIX10% (2.2-19%) T = 72, T D256
x256% b 1) v 7 A TOHE &L EIEOERRIZED A LN D
T2, ZoOHRETA TR 2mmBl ORI &
LItid 5 &, ARISERESD b7z, BEHTORET
131.25, 2.5, 3, SmmfEIZBWTHIEISBRENI AR L, o
BCIIAEEERD L h o7



a4 MRCPIZ 351F 5 i 7= 2 B e A s

b)AIM : “FH%135.8% (1.0-13.6%) TH > 72. MIM & [k
Z2mmBl EOFEE MR E L, MET1 0256 x 2567 M) v 2
ANZBITEHR L DB TIHREICEEE B o7z,
FEANTHET 5 L25, 5, SmmiF T4 7% <6, TmmfE
TIREENZ L, MOFETIEELELRDO L, 5T

z =B

HIAEOMRCPDOZE M MAREIZ IEH A2 LEREEIENRSS &
B WVISHEE OEERBEDMEIRZ 5T 5 12h 72 » TIERIEN D
5. ZO7zbWE IR FEEE O FEEECEHT &
NTWADODBURTH Y, ZHEBER STV AMRCP
DIAGHEAE, Pl & 2 FICEMMREE DR 55T
WheEZ NS, BUEEK TOMRCPOHRZIZIE, %X
1 x 1 mmBifED ¥ 7 I 4 ZHH G STV B-5.12.13)
W5, —HRANZIEA T A AED Imm & DBV R 5 4 A K
MOZEMGHEISSIZH5E. ERPSHVLERTWS
FWHM, FWTM# D& NEHIETIEEHIT NN AT € 2
EIVTHY, 7wl ZHAGHIREE ST 5. A
FEEEOER FREIZFNFN10mm, 2mmE S0
LA DERIZH N2 E 7 LY £ X00.97 x 0.97mmT b
FWHM, FWTM%HOERGHIIEICIEEma®BiEL 57T
2, FFICIEE EHE RO ML EEECH 5.
AREbIbIUIEREE LETMEOMBRICER L, itk
DB TH X Y IEMELRFHIA R > 0B Rl g%
M7z, —2ldmaximum intensity measurement method
(MIM) T, 5SS ARMRICL VR L% 5D
BB R OB S BT A Z L EHW:, BOduLE
WKHATTITEDLEENENTORLEBESEZRL, =
Dlmax L FEOMIFH 0 HFZH TS, b9 —Dldarea in-
tensity measurement method (AIM) C, {2 A 5 7 TOxX}
LMD L RETRIIHT S L2V, 40iIZE
BT & D THGEH & L 722720 12 BRI 52 % Wik f
LA L, larea L EOMYIRAD SEEFM L7, Wigke
ENELAEDIRNER T TPNAFIE L EDONED— 5 Z LS
ROLND., MIMEAIMDENE, BIHED—2DKZ £
DHIZHOLMROBEMEIRZ HOIIH L, BHEIIEREE
WA THTO—2ODOFME LTIRIZZLICH 5.
MRS WSEN TV AFWHM Tl 5mmbl Tl 48
AN, 1.25mm BAF Gl K il A R A S s, B
K& L TIZEAK & B EREEO R OE 5 iRE DTS
CAHATNZIDIFERDE T AMRNT &, FAVNE A I3iTE
DHLHTE 7 12 )V OBEFERE G LB L 723 A 5ok
RN A —THE LB WIEL BB ENELONG,
EDOFIYTII0%TH Y, MEZRBIZLINoTREL R
AEMED A LN, FHIDOBR/NEALTH B 1 K7 i
AR E S EEBT L LLREEZ NS,

MIM, AIM& % (ZFWHM & ol L Catsshsd i £, &3
T 3 FHOARATTE 72 ImmEZ R { EMIMT®2.5mm
TR E SR THENL LD 7. FWHMTIE2.5mmERlT 2

18

7N batllans 2 EHE L, HBEEED D7
2722 EHMIM & DEIZ2.5mmiFIZ BV TR ICH AN
HRoNholFRE LTEZONS, FWHME R D
AIM, MIMTIZY 27 2 A4 ZHFHIDF/NEAL & 722 &
Mt LFHIMEA S SR A, SO0 2mmEl T DiER2.5,
3.5mmE Vo 72K 7 2V A XLF OFHlfiic BT & 3
PhhwbokEz HSh:,

F72, AIM, MIMOIETIZAIMO L TOR M
B ot EEMEMROBREINRLEF 2L ED
XA IS S, — I EIVNE {2 BIZDRT
FDREIEE L 2 A, FWHM & MIM Tl E5 58 o
TERAFHMEIZ A 5 2 2O LT, AIMIZE SR
DD —74 5 MMOTARICIZHEZ 2T v, S0
B, AIMIZBWTIIMBO ZflEsE s B L TOMETH R
LR WEOHENTE, BVEHlloEREXSH L L0 L
Ezbhb,

AIMZHEHAE 7 2V OFEFHREONEL S DEHR TS
D, 1 X7LVOESIrLEMTAIMIMICHEL , £ X0
WL hWEELBND, FO2HOMIM, AIMTOM
BEUILDICEDLDOTEVLODAIMTL Y E L, #HEY
LhVbOLBEbLIA, MIMIZAIME D 32 IE VL0
@D, FWHM & D b BEI DR NOT, fliffigie L TOFH
UL EZ 5.

F212 30 1.25mm BLLF OFEREICH L COFAER L 7
CH ORI ENRRICEN A LN, BRSO ho
7o. SIS EOR 7 2V OGO E R X b b BEED
AY—ERR S X, /A X4, 8, WiGEchRT5H
BEORR L Bbns.

Al b D A 7B E R I TEA89Tmsec & X b T
ECIRIBAHEDIM b 50, #oN5E5 138 EKDA
LWz L, MOHEEZIETH ZOFHIIFEEHVWAZ &
13T RETH 575, CTRDSA, MR angiography%s & L 7=
WG, Nv o777y FOFHORS LR TH 58
1EKDAEH-DFEIRED SMRCPAHILbID iV 725 HIET
DFHIZ e b B L TB L Bbh s, FREOHEE TRGgE Y
— 7Ly AL L Tidmedium TEL ) KA DETEITE
AEERL I B245HD X 9 Z2long TEOFHFLE LWk EX
B, PIEWIE & LT, R LRSI A REAR T4 A
EHWA DS, SAROEETY FEOIREI % =E
LTRIFRFER2E. K7 2VITEERA S A AEHIC
[Bva7z, BT CREMS 2 54 i ORI 5
ZEMGIREDMET T2 L L b1z, WL D bbFhizmEe
T THRZ B ED AR OEEHRE {B(EL
TLEI. @R ORGEAME 72354, Bl & Higmo
BYAELR L THLOINESLEEEIRT LLOESTH
JEldcos 6 DWEME LB, 0 /NS LA 1dcos 6 1F 1
ERPTEDZ LS bFP G omE X 13E 55
REGWELG v, BlEORMOZEM i ENLH
FOWBETULHTHALZLdH Y, EIREFHPMIME, AIM
EOBRKRIGHICRbBEB L TWwAEEbNE., T M) v R

HAER SR #60% #5135
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