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Impact of attenuation correction, position and radius of
rotation on spatial resolution of SPECT

LUO Fei, GENG Jian-hua“ , SUN Chao, CAO Zhong-nian, ZOU Zuo-wei, ZHENG Rong
(Department of Nuclear Medicine, Cancer Hospital, Chinese Academy of
Medical Sciences & Peking Union Medical College, Beijing 100021, China)

[Abstract] Objective To investigate the impact of CT attenuation correction, position in the field of view and the rota-

tional radius on SPECT spatial resolution. Methods SPECT and CT imaging of an elliptical cylinder resolution phantom
was performed using Siemens Symbia T equipment in 3 different rotational radius with parallel hole low-energy high-resolu-
tion collimator. In the long axis direction of the resolution model. there were 5 line sources parallel to long axis. The inte-
grated-CT imaging was performed for attenuation correction. Acquisition conditions included 3 rotating orbit of detector
with step and shoot mode. All 3 acquisitions were reconstructed using OSEM algorithm with or without CT attenuation
correction. The resolution of line resource spread function was evaluated with the full width at half maximum (FWHM)
value. All the reconstructed images were analyzed. Then the FWHM value of 5 line sources in 6 different transverse sec-
tions were calculated. Results The spatial resolution of tangential was the worst at center of the visual field, and the closer
to the edge. the better the value, so did the resolution of radial direction, while the differences of tangential were greater.
When the distance between detector and the phantom increased, the FWHM value increased, indicating that the resolution
became poor. The results showed that CT attenuation correction could be improved by FWHM slightly, esp. in central re-
gion. Conclusion The position in the field of view and the radius of rotation have impact on the image spatial resolution.

The impact of CT attenuation correction on spatial resolution of reconstructed images is limited.

[Key words] Tomography, emission-computed, single-photon; Resolution; Attenuation correction; Rotational radius

RBKRIE . .TEAMEREFEFEIXT SPECT 4 3 1189 22 I

At mt P A BE 2= B o ] B 2= Rk 2 e s BS B A% B2 2= RE , dbt 100021)

[ ZE] B8 % SPECT Wr)2 i B4 2 18] 73 Bt 00 B e I | 23 (i) 43 B A @ % 21 42 X SPECT 23 Bt 7 B2, 77
i R Siemens Symbia T BUAR B A, Be £V 47 FLARHRE w20 HEIE BLAR 75 3 Fh S [R5 2 42 T 20 590 X A I50 A 23 % Fg A68 00
11 SPECT M CT jif& . M2 0] 20 # S8 v (e R 07 160 70 A5 3 5 2% 5 M AL Rl AT IO 2R . LUA T 74 i K
Gk T R X 3 R AR R SR AR B MR 2 S EAT AT BE CT iR B . RL & 98 (FWHNMD 7R i A7 5t &
8853 7, 43 BRI R A AR A9 5 R 2R HEE 6 2T B FWHM, 858 2L FIEILER b0 BUE 42 1 B 1] 19 43 B
T3k U 2 S S I 5 o3 0 IR 2 A DR T ARG s B IE R FWHM B A FRAG . 2538 WLMEF o f9 2 A o 2 L e 4%
AR SPECT MR & 5025 (8] 43 B 1A BT s, CT 2 i 1F X IR 25 18] 43 B 0 3 i A A IR .

(RG] RZERAR . ZHRITTEI, BT P01 S IRE s e i 12

[(hESZEE] R817.4; R-3 [XH4RIEF] A

SPECT J % R 27 p 2019 AR B A . T LA 47 F

[EE A ] 9% €986, & BIRIL b A A+, BF5E 7 Il 2 5%
RIE# 5% E2, E-mail: lofecola@126. com

CER ST Bt , J ot By S 2 Bt v [ 1 2 B = 5 I 88 5 I A% 5 2
#,100021, E-mail: gengjean@163. com

(KRB 2013-01-30 [MEEIA#I] 2013-05-19

[XEHS]

1003-3289(2013)08-1384-05

A7 A% L 4 B AR K W7 2 A5 AR IR AR o 2 FRLARON %
T RGO e R B, G R ™ S e N
JE BRI AN E B BT, SPECT A3 FR A9 25 18] 40 3% /1 12
S BG4 2 RSN A AR TR L R R PR
S g v e S 7 R 3 T R T it o) S SR
SPECTIE HL 745 & ¥ W A% Je 4= B AR 1Y 25 1] 43 B¢



] PE2E AR E R 2013 4E58 29 2% 8 W] Chin ] Med Imaging Technol, 2013, Vol 29,No 8 e 1385 -

TIC A AL ER XS R 2% 1F
T SPECT W)z A% i 25 ] 73 B
TS DU ARIE . AW TR I
IR T B 58 DAL I | &5 ) i '
R 3K i i 2 72 %F SPECT Wi )2
23 (8] 73 Bk 1 B

1 MRE57EE

1.1 iR 45 e #ifKk  Siemens
Symbia T SPECT. % % % 68 &
Gy PEEATALUE B A . R T A
SrPENRALCE 1D, K 16 em, K
M 34 em, IR 21.5 em, HN — K Gl B A
H [l A HES 5 AN AT TR A Bl i e L 2R RN AR
1 mm, AP LR 8] #E 250 4 em {1 B 1) 2608 P9 1A
B 259%™ Te 7 mCi, B AL A 3 0l T 700 1 K
RSN B B0 RS . R A AL B T LT Pl
e B30 4 A P AT TR A R AR AR A S K e R S
1.2 REFM

2.1 kGRS PHERME B 3TRE 1 WL PIAKE
S HOoRAE 120 W1, BEWUR AR 10 s, RAEH N 256 X
256, Zoom JEFE 1543 HITE T 51 3 FhE 5% 42 T R4
O A B30 B 325% y B G ok 2R A% B, PR 4745
Sk BN A SRS A 2R T Y BE B AE 11~ 24 mm JEF D
Qe 42 26 om ([ 5E HE 5 2 128 I X 32088 1 m] 52 91
1 B /N AR s OBERE 142 30 cm,

1.2.2 CT k% WK 130 keV. HHUZ L
30 mAs™ HiBE 256 X256, Zoom HEHE 1.

L3 KfEE ®HAF &R KB EMH (ordered
subsets expectation maximization, OSEM) #4818
A4 UGEAR, R 4 mm; B PR 256 X
256,40 5l B # A CT %W A& 1E (CT attenuation cor-
rection, CTAC) FITE CT AL 1E (none CT attenua-
tion correction, NCTAC) #y E{% .

1.4 HdEaben b A w R 6 A1 Ik )2 1, 4y

B 1 A RIS R (A I CT EHR(B)
PR £ 5 B 25 e HLE AR e L B X 5 AR R TR R AT 40

REAL LA 10 ALk UR 78 M 199 A < Al 43 A7

SR I e, y T ) A ) 26 B0 FH v 0T eR B A AR A 1
—REERVR I o,y T ) PR BRI SR BB RE pRELY
kB e (full width at half maximum, FWHM),
FWHM, .FWHM, 435I 3/~ 4% [n] (I B T e 4% fh 45 17
SME DY (5 A& a0 D 4 B .
FWHM /N 7R 43 ¥ J7 % = FWHM & R ] 53 3k )
AEAR . 3 S A R il o3 A 1Y 5 SRR IRITE 6
R 2T i FWHM B1{H .

1.5 GEiteotr R SPSS 21. 0 itk 4, DL 4
¢RI b B AR ) B Y 1 4 B D 25 5L P<<0.05 k22

SRS FE L,
2 H®R

3 Al e R 42 97 B CTAC Ml NCTAC 1 #
B 6 RIS . 5 A2 R A B AR 1) B Y ) 4 B A D
#1.2,
2.1 25 (AU B O % 2 4% X6k U J2 25 T 43 B 71 1) 52 i)
TCIR S A2 ) i 2 U [l . 3 BhIE 5% 2 42 R4, FWHM 1)
AR Al A O it AL BB O B R e (L 2)
BV s DX 3R 5 ] 43 98 07 95 2% & i G X80 B O L
L e R oK, A B 2. B BE D
(FWHM ) MG B 31 5 AR L5/ e K22 5 0 4.
64 mm(GERE 242K 30 cm B, A8 4kik 1. 54 1% 4 1)
Gy (FWHM) b Bl G AR K e K25 57

£ 1 5 ALRIENLE 6 FheH & &M T BWZE BG4 W 3 (FWHM,) ZE L (mm, =+ )

252 Y8 O T NN BERE 4% 26 cm BEH: 4% 30 em
Y FE S (cm) NCTAC CTAC NCTAC CTAC NCTAC CTAC
0 7.9740. 25 7.65+0.22 11.5740. 21 10.9140. 21 13.1840. 31 12.224-0. 44
4 7.0820.17 7.1340.19 10.0940. 18 9.89+0. 23 11.2840. 19 11. 0440. 20
8 6.954-0. 14 6.924-0. 07 9.654-0. 01 9.624-0. 11 10.7340. 16 10. 6040. 12
12 6.67-0.07 6.700.11 9.12+0.12 9.00-0. 13 9.90+0. 11 9.7740. 10
16 6.1040. 04 6.0540. 05 7.8140.08 7.664+0.08 8.54740. 06 8. 4040. 07




e 1386 - [ PE2E AR B R 2013 AR5 29 #:%8 8 ] Chin ] Med Imaging Technol, 2013, Vol 29,No 8
F 2 5SALRIFEAE 6 Fhdl A &M T 09z BRI 43 3 )1 (FWHM,) ZE 4k (mm, x4 %)
2 B LI TP B NN S e A% 26 cm R A2 30 em
B2 (em) NCTAC CTAC NCTAC CTAC NCTAC CTAC
0 11. 8740. 28 11.58=40. 22 14.7540. 67 13.6740. 17 16.50=0. 86 15. 7240. 74
4 11.1340. 22 11.0520. 20 13.9140. 39 13.5840. 27 15.97240. 64 15. 7440. 45
8 9.300. 06 9.1340.08 11.274+0. 23 11.10+0. 17 13.3140. 26 12.9240. 20
12 7.45+0.15 7.3740.14 8.36+0. 14 8.20+0.12 9.56+0.12 9.5040. 13
16 5.9740. 04 5.94=+0. 05 6.37=0. 004 6.34=0.03 7.38%0.06 7.25240.04

K09, 12 mm(BERE2E 42 30 cm B, B KAS (kA 2. 24
o AN AE LB 0 AR 1) 5 U 1) B R I 22 S8R
KR 2535 3. 90 mm AR B8 3R e 4 2 ) 5 78
ST LI 31 2k Ak A% 43 B D0 10 5 00 g B i 22 IR
KA /NES A 0.2 mmOFER: 42K 30 cm ),

17
----- - FWHM,

15 — FWHM,
. YN
§ = g5 £ 4226 cm
%11 ® JEi% 4230 om
= e
=

0 2 4 6 8 10 12 14 16
U5 PR AT H 0 BE B (om) @

Bl 2 NCTAC B, 2R AT o 10 B 25 K2 A W) i e »f 42
X W2 25 [ 23 B 1 B4 5

2.2 FE IR IE X W 2 A ] 4r HE O iy m CTAC,
NCTAC H g, 72 ) K Ul 43 3 07 0 22 = ¥H 401t
R X (P<<0.05) , HAS (8] 53 ¥ g £ 8 (0 2 B2 A B L B
il 25 53 5 KA P KO A 6,51 % CAPR IR i

1400 -
1200
. 1000 -
E mNCTAC
= B CTAC
=
0 4 8 12 16
2% TR BE AL BT 0 B BE S (mm) D

2 3 WA IE A 25 ] 4 BE ) 3R 3. 2300 e g R AR
26 cm;: B IAE IE S )40 HE D74 6. 51 005 k% AR
30 em: B E A5 ] 43 B D 8 6. 01 00) , HiA X
BUNAE 2. 18X LA . B 3 S AR B R A R 4R
T .5 AN PLEF a5 ] 7 B A CTAC . NCTAC B /4% 1 I
YIi 4r 9% -1 (FWHM, & FWHM,) ,

3 itig

— IR AR R G ARG R T — A SR
SRR BE L LRI R B AR R G 7S ] 4 BE )
1% B 2 G A A 22 05 U5 28 AR 3R 58 T 1) < 315 &
T B 5 FR O T S AR . 23 ] 43 9 D0 B R
/AN PG e A O . DRI, 5 ) 43 9 ) O s ) AR
i E AR,

M2 AR R G nl 43R 3 B . SPECT Wi )2 Wif%
MR L FF A G PET BUA& 323 8] 43 B 7 Bl AL BF 25
)7 B AR A S AR R . A B3R 45 R % W] OSPECT
W2 AR 1 2 8] 4 B 0 N Hhon B i 2 U 4R
(FWHM /N s @Y a1 43 #8 ) (FWHM,) ot 3] 31 2
e RAAIR 2. 24 485 e K22 53K 9. 12 mm(123. 58 %)
LGS A2 43 3 7 (FEWHM,) 28 1k 85 2%, e KAz Ak
1.54 f% e K255 4. 64 mm(54. 33%) ; @ bl 23 7] {37
B A AN 23 (8] 5 B T 22 558 e I AE 45 1) () 1)
) Sk b AE Y 2 Sk Ab DD 1) FAR ] 43 BE O 25 00

1400
12.00
10.00

8.00
ENCTAC

6.00
HCTAC

FWHM, (mm)

4.00

2.00

0 4 8 12 16

LR EENLET Lo BE B8 (mm) D

B3 AR B AR AR, 5 AR IRL b A AE X S W AR BRI ROSE M AL AR 43 HE 0 FWHML B Y1E 4331 FWHM,



] PE2E AR E R 2013 4E58 29 2% 8 W] Chin ] Med Imaging Technol, 2013, Vol 29,No 8 e 1387

AT TRy A5 1) [ 1 AR T A 2R 0 R AR 5 11 45 )
Sk Y) oy B AR ARAR 2, FWHM, & FWHM,
9 1. 25~1. 49 fif CNRBILIE BR B A X 05 KO L e K25 57
ik 3.90 mm. BURLAF A BUR I 2 18] 4y B 0 Bk
IOy B 3 25t 2% B hy i Ok Ak e, AL A B D) e AR
16 ) 52 42 4 52 fE SPECT W J2 A% h A8 AL AR K i 1)
1] 3 B 0 AE SR Sk £F 6 A% v 26 30k A B 7 7 A8 Ak
1M 7€ SPECT W2 sUA5 A8 A AH X 28 18 14 4% 1] 43 9
TERUEE S 5 A AR Hh 2 B0 R AR X 58 5 1 Bt A7 A% 4k
FE A4S 1) [w] 1 7 1T 5 B SR T ol i A5 X 26 9 428 1) 4 B )
PE D3 1], F A% 1) S o1 R B B s ) o7 1 AR AR A 8
AAH B AR AF G UG P U 1) AR 1] 5 K 25 1A 11 BRAE
U PET SR 0 23 18] 43 3 1108 78w X ek £
I R 2% 5 R AR PR A 9 A3 8] 43 A IE A I
AR T B AN Sk 25 0 1% R [R] AT fig BE SPECT W
JZ RSP A M PET 3 Bl 2 48 19 25 6] 43 9 ) 18 00 BF
S A3 A 22 5 . SPECT 453k g M 8, JHL 44 iy 2%
BVATALME LAY . HS b oE A A R AR T AR
AT () SR 2638 53X & SPECT A% (1 ik S 1tk =2 — 5 B
SEBR A BE/NT arctg (E ELER FLAR /L) 14 5 26 # g
T A M B L K S G 2R R B A O T AL B 3 0 E
PR 25 5 G IR B fb A AH BLVE A  BE B RLE
FEPR S e e 1 R op L BRAF rpn I ZR TR A L At 4R 5 5
— R S A B e A A T g — R Sk O i , I
HX— 5 8 v B B R Sk i BoE T — Rk
(140 ke VIR AE /K b 2 W 558 , X R T e 32 %2
VR S I  BE B JH 50w A P 38 25 ok T R 3L
Gy HE L 28 M G B IR A TP X B4R 1) 4 B
306 FU0 1w 1 D DT A A R ) AR TR R 3 )
FRY 5 N5 22 40 M X A8 1) 0 VD 18] 4 3% 0 5% i) 43 S 2 e
R /IS ) T AN 45 3k 07 - R 3k P 1T P47 T 40 T8 B
R, XoF A2 1) 5 M) 5 K 1 B v DX 3 55 2k 2 3 A 5 1 B
R RO A P A R 25 D s R SR RS 907 F
TR T T AV 62 At o XoF 1 [ 552 Wi g A 0 I s X B
PR ZE I A I I B e 1, G R A A 1R 25 A I
Koo FHTRIRE o 2 oh O [ B 2% R ke 32 B0 P 8k, vl fi
T 30 25 DX 35 A 2 U5 01D 1) 3 B 10 s P A48 1o ) &5
SPECT )2 25 [6] 43 ¥ 71 5 £ 3k 1) 5 42 U5 1 BE 25
IR EE I 6 2R (R A 43 9% 7 109 B 8 A0 i 14 ) AT LAAR 4 M
fifp TR A S 0 v e 2 e AR AR Ak X A Y 0 B R T e A o
BN B s R 3 ) T R . AR R
7 R AR HAT IR 10 43 B 0 I R AR rh 4B R
AT B B SR S AR A ) T AR A v T R

SPECT &) &Z i 6™ Te fr & 509 v e+ 1
Al H AL, M P R AR O ™ L AN AN R RS R
B T 2y o R G bR A I R 22 L 45 I PR 2 T R R
AT IE T, B % SPECT/CT 3% &, % SPECT
PR UEATRG 0 8 A IE L A RS, CT B A AL vf
FI T 28R 1E L 38 7] S SPECT [&RIM% 42 48t % 31 2 15
BRI R 12 W75 B0, $2 AR RS T o
JEROM (B 3¢ SPECT A% 1F & 75 5% i L 7 )2 &
GBS HGER D W, RS R B, CT it
SPECT Wi )2 MG HE AT 5 D80 1F L T £ 8 119 [0 45 =5 1) 43
B AR W A R, b KR d R A 3.23% ~
6.51% , Fofl X S 7E 2. 18% LA F 6 B 52 0 A% 1F 42
5 SPECT MG 5 2 I A 52 mh 2 8 40 98 1 ok S8 .
TEAE RBUR  £F B AR 28 56T+ 368 RS 1 48 Hp s X 48
SRS AR — A AR

S G R RS 4140 T 19 SPECT W2 B 1 23 ]
SYBETT I R 1R AN A A R 4R B T AR I L O
AL A RR e E AR X A3 )4 T R
S Al H T LG R T 0L BRSO

[ 5% 3Tk ]

[1] Bitarafan A, Rajabi H. The effect of filtrating and reconstruction
method on the left ventricular ejection fraction derived from
GSPECT: A statistical comparison of angiography and echocar-
diography. Ann Nucl Med, 2008,22(8):707-713.

(2] BREHe, BRIETR, BRmAH, 55 BURL SPECT £F 4 4% % 28 0 A% 1E %)
V&4 53 9 I3 Bt B0 wm i B R IT 53 . op [ B2 22 S AR 4R, 2005, 21
(1):124-126.

(3] Wkadte, RIS, BRBeHE , 55 . DUR K45 & A5 R 48 19 4 9 1 e
SRR T BRI R, 2007, 27(2) :180-183.

[4] Kunze WD, Bachre M, Richter E. PET with a dual-head coinci-
dence camera: Spatial resolution, scatter fraction and sensitivity.
J Nucl Med, 2000,41(6):1067-1074.

(5] BKERAE, XUHk, MBZ, 55 S BB 58O SPECT 4 5P i i 13
R v [ R AR R L 2009, 25(9) :1689-1692.

(6] BRoeE, Bk, Haa R, 5. PET RS 40 HE S Ko R 2 () 55 56
WEIT. P R A AR HOR L 2004, 20(5) 1 778-780.

[7]  Brix G, Zaers J, Adam LE, et al. Performance evaluation of a
whole body PET scanner using the NEMA protocol. ] Nucl Med,
1997,38(10):1614-1623.

[8] DeGrado TR, Turkington TG, Williams J, et al. Performance
characteristics of a whole body PET scanner. ] Nucl Med, 1994,
35(8):1398-1406.

[9] Patton JA, Turkington TG. SPECT/CT physical principles and
attenuation correction. J Nucl Med Teehnol, 2008,36(1):1-10.

[10] Schepis T, Gaemperli O, Koepfli P, et al. Use of coronary calci-

um score scans from stand-alone multislice computed tomo-



+ 1388 -

[ PE2E AR B R 2013 AR5 29 #:%8 8 ] Chin ] Med Imaging Technol, 2013, Vol 29,No 8

graphy for attenuation correction of myocardial perfusion
SPECT. Eur J Nucl Med Mol Imaging, 2007,34(1):11-19.
[11] Masood Y, Liu YH, Depuey G, et al. Clinical validation of
SPECT attenuation correction using X-ray computed tomo-
graphy-derived attenuation maps: Multicenter clinical trial with
angiographic correlation. J Nucl Cardiol, 2005,12(6):676-686.
[12] Hoefflinghaus T, Husmann L, Valenta I, et al. Role of attenu-
ation correction to discriminate defects caused by left bundle
branch block versus coronary stenosis in single photon emission
computed tomography myocardial perfusion imaging. Clin Nucl

Med, 2008,33(11):748-751.

[13] Pazhenkottil AP, Ghadr JR, Koulou RN, et al. Improved out-
come prediction by SPECT myocardial perfusion imaging after
CT attenuation correction. ] Nucl Med, 2011,52(2):196-200.

[14] Warwick JM, Rubow S, du Toit M, et al. The role of CT-based
attenuation correction and collimator blurring correction in stria-
tal SPECT quantification. Int J] Mol Imaging, 2011:195037.

[15] Seret A, Forthomme J. Comparison of different types of com-
mercial filtered backprojection and ordered-subset expectation
maximization SPECT reconstruction software. J Nucl Med

Technol, 2009,37(3):179-187.

Retroperitoneal endocrine tumor: Case report

EIREME RS WRE 1 5

ML EFFRRRR

CH G R i 256 302 BE B 5 R bt

100039)

[Key words] Neurondocrine tumors; Retroperitoneal neoplasms; Tomography, X-ray computed

(RG] P - WA IR 5 I TSI o s A2 B AR . X i L

[(HESFEES] R735.5; R814.42 [r#iFRiZAE] B

[(XEHS]

1003-3289(2013)08-1388-01

B

2

B B CT R A PRI A W AR R EE R R B A8 B 5 B SRS 28 5 W1 W R 2 505 4k . 15 8 B 4 B 40 57 1 3 e

B2 FE R B2 P S W R (HE, X 100)

BE L AR LI BIER A2 A A AR LA
M B R JS BRI 24 10 em X 8 em X 8 em, 55 22 5y TR & . 8% By i ik
DA G D IR R PR R R i L T E T A RE L R REMIBR s =2
JRHERZ 2 NIYRBARYT R ARH . A MR BN FE LR
TR T1 K T2 BHERBES .4 7.5 cm X 8.0 em X
8.6 cm, P P4 T DWLWRCT- T F & 100 A5 AT A L MR R O B
ZH., ABEBEEK LTI ERE 2 T 50 ol ik & b8, 0 7
ik B RV, TC R o M 7R . A P 2R ST A, L
— KA, FENE CT. B RS & 7 PR A8 L 25 S8 M b g vl i
AL TSCA B et TR G A B L SO VR IR SR (B D, /R
A RS T L A R T AT A B P 8 0 I L e 0 B DR A
R NN S S NI = o B = AN O N U7
5.5 cmX3.0 em X 2.0 cm, Y K EL €4, J5T fifc, 5 2 T (&

CEE®AT XIPH1987—) , 5 LI vy A, AR, B2,
E-mail: liuyuan282_ok@163. com
(W HHE] 2013-04-05 [f&E HH8] 2013-05-13

B3 AREE AN CT 8RR

LA L 35 11 £ S

2) AMENFWMIE Gl RIF 1T ARITERE CT FH + 1
ST RS 5 LV AR L 2 A, R R AT
ARGy 5 738 i 5 Ak &t (8L 3) . 1 6 H 9% 41 Ak« Calretintin(—)
Hepa(—),CK7(—),CK19(—),CK8(—),CK10(—),CK20
(—).CD34 R EFEH.CDI17(—). CEA(—),EMA(—),
AFP(—),Vim(—),Ki-67(+<1%),GPC-3(—),NSE 7> & 4
M BHME , SMA(—),CD56 (+ + +),CgA(+ ++),Syn kP FH
#.,CD3(—),CD20(—),EMA(—),CEA(—),Actin(—), Des
(—),CA-125(—) . MC(—),

THE A2 P G5 A e 2 2 L 008 T g T R S T
PR HRBIAAE 1% . 2 RETHE BRI, K ETHEEE %
FEOL HHA CT RIAB KR e #8525
SRk B2 R CgA WIS . AR S ey AL 5wl
SN IR AT B o AT ER N 3 WA I R B LR A A O R IR
BABIARE 1 AR CTEAE WA, KBMEEIM P, 7
B WK PR Y R I L T 2 A AR R R I R AR I T RE .



