[ BE A AR AR 2017 4E58 33 % 2 ] Chin ] Med Imaging Technol,2017, Vol 33, No 2 o 221 -

CERBEERE

Dual-energy spectral CT quantiative parameters in
differential diagnosis of primary gastric

lymphoma and gastric carcinoma

TANG Qi"?, XIE Dong'*, SU Danke', LUO Ningbin', JIN Guangiao',
LIAO Chengcheng®, WANG Zheng', QIN Yunying'
(1. Medical Imaging Center, 3. Department of Lymph Blood Oncology, Guangxi Medical University
Tumor Hospital, Nanning 530021, China; 2. Graduate School, Guangxi Medical
Uniwversity, Nanning 530021, China)

[Abstract] Objective To investigate the value of spectral CT quantitative parameters in differential diagnosis of primary
gastric lymphoma (PGL) and gastric carcinoma (GC). Methods Sixteen patients with PGL (PGL group) and twenty-four
patients with GC (GC group) were enrolled. All patients underwent plain and two phases enhanced spectral CT scans. The
monochromatic CT values, iodine (water) concentration and effective atomic number (Z) of the two groups were meas-
ured, and the parameterized values (Z.) and the slope of the spectral Hounsfield unit curve (Ayyy) were calculated in two
phases, respectively. The spectral characteristic parameters listed above were quantitative analyzed by two-samples t test.
The diagnostic efficacies were evaluated by ROC analysis. Results During both arterial and venous phases,Auy on 40—90
keV monochromatic images was lower in PGL group than that in GC group (t=2. 90, 3.69; P=0.008, 0.001). In both
arterial phase on 40 keV and venous phase on 40—120 keV monochromatic images, the CT values in PGL group were sig-
nificantly lower than those in GC group (all P<{0.05). On 70 keV monochromatic images, the normalized iodine concern-
tration on enhanced dual-phase and the normalized water concerntration in arterial phase were lower in PGL group than
those in GC group (all P<<0.05). However, Zu:. in venous phase was higher in PGL group than that in GC group ( P<<
0.05). The best single parameter for differential diagnosis of PGL and GC was Anu on 70 keV monochromatic images. and
taking Anu=2. 63 mg/cm® as threshold values, the sensitivity and specificity were 62. 5% and 100% , respectively. Conclu-
sion Quantitative assessment with gemstone spectral imaging quantitiative parameters is practical in differential diagnosis
of PGL and GC.
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& 16 BI(PGL 41) .GC B 24 HI(GC 41 , 47 FFUR GSI U158 4 47148 . 0 52 38 20 o s L A SRR R CT M LB KO 2
Jo e B R R F )7 B Zao) » THE AR AL B (NIO) LRI i 2 AR ) BRI TP (Zae) o RAIMASL A ¢ Ky 30 %)
K S EET IR M i3 H ROC M IPAE 2 Wiaiie. R PGL 43458 WU 10~90 keV B M LT GC 4l
(+=2.90.3. 69, P=0.008.,0.001), PGL 4 3l ik 40 keV . & ki 40~120 keV HfE R CT HH M T GC H (P H<
0.05) ;s PGL 41 70 keV 3438 XA NIC. 3 [k A bR Ak K e B XK T GC 41, PGL ¥ kA Zew o 5 T GC 2H (P 3#<C0. 05) ; # ik
1 70 keV FAAER FL LA Auy = 2. 63 mg/cm® 2 BI{H 4 B2 Wr PGL F1 PC ik 50883 IR 558 43 511 A 62. 5% F1 100% . 45if
GSI & &S50 PGL #1 GC B 512 WA — € S .
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JE & H M I 98 (primary gastric lymphoma,
PGL) 25 & T B F A )2 Mg BT 2wk B 428l
G R L T R AR 2 A, R R AR T B
(gastric carcinoma, GO, B PGL 7EZEE 121
AKCEHBEEE S IEEZ . CT R REKIE 8 R,
Wk SRtk . 5 GC R B RIARLZESY .,
PRI I 7 2 S 501 12 W A E IRDE . IR - PGL 5 GC /Y
IRIT 7 B TR BRAR AN L R B A o B 32 W X
FAE R IGIRIAYT XIUG AL L N EE, REIE R B AR
BA Z 280 e & U W OE 3 ] R g9 12 B 4 e A
MEMEHZWE R . AR B P LE PGL M
GC MBETE CT & it S HCRIE IR RE 1 B 4 A %5501
LW PGL Al GC B I R A
1 &RS5HE
L1 — okt BB 2015 48 9 H—2016 4¢ 7
ATz e CT fi & n) PGL Ml GC 83 ¥
B A ARAE . O F B A B HHIESE b PGL A1 GC
R s ORERS CT K pi 38 R 52 F R Kl AbyT iR
T QRS HEF 5¢ i CT geis k4. HERRAx
e OREFEA 8 W iE T AW L OQBEAE A H Sk T %
S @I R TR R . ALY A PGL B &
16 1], 55 10 . Zc 6 ], 4F % 36 ~67 %, v fif 4F
54.5 % HoApaRiE R B 4tk LR 9 i), 8 5 AH G ik
ELZH AU TV 7 s A GC BB 24 4], 3B 15 1, 22 9
Bl AR 30~65 %, A AR #E 50. 0 % 5 He b 3 VB R
9 o1 AR W g 15 ]

L2 a5 BEEZEN CT S e
6~8 h, I3 FKi AR 0.5 h WL L E 256K 10 mg. [F A
IR 25 800~1 000 ml ffi B & . R H GE Dis-
covery 750HD CT #L, 43§ ¥ [l 5 % T 21 #5068 . 547
WHLCT FH, A S8 8k 140 kVp, & i
250 mA,JZE 5 mm. 53 0. 8 s/rot, M2 0. 984 ; 15
HARHIREIE CT B2, R & e 1 5 & 28 )0 # bk 0
AFEE T % 57 i B 80 m1(300 mgl/mb), i

3~ A ml/s; FHIMSECEHE R 80 kVp 5 140 kVp
Wk st 8 o U 8, A LR 260 mAL 2R 5 mm, JZ Al B
5 mm, 2 H 0. 983; K F Bolus fift & £ A& , 78 X% e 7 7
5512 s JEARIN S 1) KPR 3 Sl bk 3 X F Rk AR A
IKF] 100 HU M fih % 47 41, bk 3 20 ok 0 5¢ 43 il
60 sfFHEAT . 9 5E WG X RETE EMECR T 40 %6 H 3& I
Gi it AR E A B AR CASIR) 5 g, 0 5 g R AL % &
AW 4.6 TAEu 47 )5 A B

L3 W@gar5leE 28R FEEMNELREN
TE ARG b LUE ¥ 5 O R RS2 40 B . Tk 5
M ¥ 5] X 2 ROT, ROI [ fL 15~25 mm®, Jf R
SE T AL A e R T R IR AE Ko A O R R
Bl kI 5 # K ROT R/ NG — 2, B> ROT I &
3G BUHCE A, T A B R 0 T - O R kR
3 5 DU RE T i 2R R (Mw) » L 40 keV H1 90 keV 1
H2% 85 v = (HU g v — HUyg 1y ) /503 @40~ 140
keV ikt BfE i CT fH; ©70 keV 8 (KO ¥ BE LA %L
JR T8 Zap) s bR LB B (normalized iodine con-
cerntration, NIC) s NIC=1Cys /ICy s » ICsn NI kT
T RO Y BE L TC s R 32 30 B (O ¥ 5 © AR Ak
JE TP E(Zes ) = Zewse / Lo« © 25 BETE 2 $UIR
Hi2 Wi {8 . il £ F 1 FX Carea under curve, AUC),
TR B RN S

L4 it 8r R SPSS 22.0 it 40 M 5 AF
HEGTRHTECF Rom IH R o s Rm, Bk
PIZH BE R EAT O 22 P PERG 30, O 22 58 I as 1 ¢ K e, O
ZEANFESda FIIE AL ¢« A 50 Lb 8 20 g 3 o B S
%5, P<<0.05 N ESAGIEE L, B2 ROC
Rk, 113 AUC, L Youden $8 B0 5 K X W {H hy 2 Wi
FHE A2 W ALEE .

2 H#R

2.1 Hfigh CT{H MW4AEH PieR CT [EHRERE R 1

T 1 328 AT A ek L LR Ak I R T R RN . Bl kY, P B
e CT{HAYTE 40 keV A2 F (P<T0.05); i bk,
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PIZH B RE R CT fH7E 40~120 keV ¥ H ZEF (P <
0.05),130 keV.140 keV #ifig i CT {H2Z R ¥ LE T
X (P>0.05), W#E 1,

2.2 fAeikMhZRtg ARG AR 0 40 ~ 140 keV
TR R TR (B D, sk PGL 411 GC 41
40~90 keV AyguZr 914 1. 4340. 51.,2. 18+0. 88 ; # ik
W55 2.0040.37.2.8540. 84, PGL #H Ay 1K
TGCH, ZRAFHIT»E L (1=2.90.3.69, P=
0.008/0.001),

2.3 GSIEB&SHAEAEZWEME Kk 70 keV,
PGL 41 NIC ik T GC 4 . #nfb K e B2 5 T GC 4 (P
¥<<0.05) A Zr ZF LKHITFE L (P>0.05);

kA 70 keVL.PGL 4 NIC, Zy K T GC 41 (P
<<0.05) , bR fb K M B2 22 R At ¥ B L (P>
0.05)(F 2,8 2.3), 70 keV., % fiEi S 512 W PGL
(B A2 B S50 RE WL R 3. W DK Anu = 2. 63 S B {E
B, AUC fix KB 0.806, i & B AR 5 3 43 il b
62.5%H 100 % (& 4),
3 itig

PGL 25T B RN 20k ki, &% 5 3k
b B EAERE 0E AL Ah AR AN Z WL, B 2 T4
P, PGL 55 GCIRW . PGL 5 GC % 532 Wi IH #E 1y
SR QW YRN8 wosR K H
98l RER LB AL s OCT 49 S 14 9 ¥y ml R 3k

F 1 WA PGL 45 GC 4l ags CTH(HU, x+ 9
Fif A 40 keV 50 keV 60 keV 70 kev 80 keV 90 keV 100 keV 110 keV 120 keV
Sk
PGL#H 122.00435.01 92.14=+25.10 72.67419.30 60.40415.57 54.05414.27 50.34%13.85 46.99+13.23 44.71+13.01 43.08+12.89
GC#H  160.13453.70 114, 74-435.23 85.30424.00 67.38417.42 57.42413.31 51.09410.27 45.95+8.44 42.40+7.18 39.83+6.35
i —2.34 —2.00 —1.57 —1.15 —0.67 —0.17 0. 26 0.61 0. 90
P 0.027 >0.05 =0. 05 >0.05 0. 05 >0.05 =0. 05 >0.05 =>0.05
k)
PGL # 151.96+22.16 110.48-14.72 83.26--10.43 67.1347.64 58.24+6.33 52.27+5.78 47.62+5.38 44.3245.13 42,0045, 02
GC#4l  203.82+51.32 144.59-+34.01106. 68+23.65 83.18+17.00 69.68+12.69 61.44+10.13 54.78+8.37 50.07+7.16 46.77+6. 38
o —3.67 —7.00 —3.58 —3.40 —3.18 —3.09 —2.74 —2.50 —2.25
P 0. 001 0.002 0.002 0.003 0. 004 0. 005 0.010 0.019 0.032
¥ :130 keV., 140 keV B FIZL BRI CT H 22 57 B TG54 2 L(P>0. 05) , UK T
F#2 70 keV RIS PGL 415 GC 4 GSI EBSHHLE (T
Bl ik A ki
20 5 NIC i AR e , NIC PRk e ,
eff-c . . effc
(pg/cm®) (mg/cm®) (pg/cm®) (mg/cm®)
PGL 4 0.1340.04 1.01+0. 01 0.7540.06 0.42=0.08 1.00%0. 00 0.89=+0.02
GC 4 0.1840.04 1.00=0. 01 0.7740.02 0.66=0. 26 1.0140. 00 0.93=+0. 05
t{l 3.11 —3.73 1. 30 3.79 0. 70 3.03
P 1 0. 004 0.001 >0.05 0.001 >0.05 0. 005
%3 GSIERSHIZW PCL 12 Wr 9 {H 212 Wi ik g
L AUC 15 {5 RS (VD) PSR CY) Youden $§ ¥
Bh ik
NIC 0. 789 0.16 pg/cm? 80. 0 71. 4 0.51
FRAb K e B 0.732 1.01 mg/cm?® 85. 7 50.0 0.36
Zest e 0. 496 0.79 35.7 99. 5 0.35
Anu 0. 754 2.25 62.5 99. 3 0. 62
ki
NIC 0.796 0. 5518/ cm® 70.0 100 0.70
bRk K e B 0. 500 1. 01 mg/cm? 57.1 60. 0 0.17
Zeste 0.775 0.91 75.0 85.7 0.61
AHU 0. 806 2.63 62.5 100 0.63
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ALY R4 0 PGL W 3 5K PR ST IR 97, A7 3K A Jm 35
HOTF R EEIRIT B, WL, PGL 5 GC W% 512
Wi X T 48 F G RIGYT B A HE XL,

ABTE CT BURH AR I A R B 241 CT ik g
FoAR Al 52 80 kVp Al 140 kVp WG 2H H [ 9 I
A e, 3RS 40~ 140 keV — Z B 7 4% 24 fE 1 K%
FIL KO JE W 5 43 85 G . 25 4 ) o o T 46 g At
AR RE B2 W E BT . BB CT iR
ARG T WA R A CT 8 5k 12 W1 52 9% 79 Ja) BR
P BENS R A 4R AL 45 CT E7E N i1 £ 39158 B 5 53k
b, ER S IZWIER RS A1E O, WAk BOE UIRTE
CT,HE1% CT BUAZ FT 4 v 1645 15 M bb = i) 43 B 32
Xt Bl /N ke A Ay H R LA O R A A

feil CT M HE iz WrE v Lw M CT & iz W
At BF 5T R, BT CT & B 2807 X 20 A Al 41
SIS bRy LA )RR R R L SR AR

2 BFEF.39X L ERMEERER BAMMER  AB. CT R SUNT (70 keV SRR 70 ke V i BRI WL B LM 5 BE 55 18 1% 5

G5 M P B R g ni Al s C i B (HE, X 100)
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R R GE15E CT & & 2 805 B 4 6 M i sk
FCORF A B T4 0 w2 R R R ) TR L UE S R
FE T S HOCTE AR R 45 00092 Wb 1 T AT M 5 Ak Pan
SR FH RE G A2 S B0 R R 43 A O Y e AT
Fe#, S5 R R WIe i CT & 1t S 500 LU I IE &
BE A MRS i R RS i S 2 A
[ oy AL RE B W o B DBk . AR OF 5% 3 2 R fig i
CT E®BHENZ W PGL 5 GC, 28045 40~
140 keV%$ﬁEi CT {E\ﬁﬂj\l(7j()mgxzﬁf& kHU%O
R T T BR AN AR 22 SR B R ) B, ik BCTR) )2 T
F K 2% X & S B T AR AL AL BT,

Wy 5 e v it 2 H Ot F RO R S o A S [R] T
FE o S BT W) 5 ) S 4 R A AR B R A e Y I Ak
i R RS YRR TR B SRR G, A
WFFE 25 5 WR | [A] — s A, 75 2 B 3 il 28 359 52 2 el A
B GC AR5 T PGL 4, % & JFE N Al fE & PGL Al
GC M I BE1E AR TE , GC 1 I8 8 PGL B 5, I I
R P A RE G O T TR, X L R 9B i Rk Mot s (] B
U, PGL Y5 GC Mgg it CT {H bl A8 & 19 = % 97 bl
AR BESL R, P E F Ik SR fe & CT (B35 T 3 ik
WX 5 H A s A R SR AL R A AT AR
MR —BEY N, sh bk PGL 4H & CT {H AL
40 ke VIHE T GC 4 (P<C0.05), M 7E 50 ~ 140 keV
REE N, M B RE R CTHE R LS IT¥E X5
K AT RE R AE & T ISR A AN LR K, BA AT B
Ak, T 40~120 keV BB T . #IKIH PGL 2 5.5

it CT EHBMLT GC 41 (P #<C0. 05) , X 7] fig 5 b 8
) B A5 4 B A i L A ) A RE 5 R N TR AT O, i g
190 N O T 2/ QT S R o 2 <
ZR,

WU CT X H 7 9 32 B2 B 4y, A o 10 BV B3 482
S B kL i B B . AS BT R FH B 70 keV HLRE
BN AR RO W B SR 4851 PGL A GC, 45 38 R 1
Sl K PGL 41 NIC ¥ T GC 41, %W GC 1y
MmAEE PGL B F 5 . W5 or 2 i 54 0 46 18 78 1
FE 7K M AR (045 B0 AF 98 OV ) AR Ak S5 R B A
B, AR E R BN, Sk 70 ke V ARAL KR B &
T GC(P<C0. 05) , Hit ik 1 W) 22 S o e i 2% & L (P>
0. 05) » FH G AT DL o S 9k 20 7K e B 5% 490 okt 43 85 1) 5% 1) AR
Pt kB NIC Sk %5 512 W PGL #1 GC L gl ik it
A M

X 92k 5GP AH BAE 0 8 A S AT 5 A
BAJTAR B X R R TR BORRZ R Za
Lot AT T X5 40 J03 20 LR 43 38R A7 43 T 5 G L2 X %85 3 A
L CT B AHIE /) 9 53, R Zeg T XF 40 0 1 B 5 % 49
HEAT HE W 50 BT, A BIF SR 45 SR R BT, 70 keV, i ik
PGL 1 Z KT GC, T B & W0 Fl il g8 P4 38 2 7 21 1
B AN R T B, IR A B T 5 502 W,

AW 5T R R - OFEAR R D s @ B o 8 % oA e
JERTE  — @ R AT BB i e 145 5 s @ AR W58 Ky [
B A3 AT s A AE — 28 TE BN 1, J5 S AT TR PR 5
(CRIENESE S iPTE N

ZE L TR, g CT & & 2 BUAE 0% % WL dth J2 e
PGL F1 GC 1 2H 2 20 Il 2 ¢ AF R0 il 3t 3 g 2 722 4k, 3
T BB AR FAR T AR Sy — B 2 2 80K Iy vk 400
ZWr PGL 1 GC, B — & WY Il R S 1A
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