o B R 15

Perfusion imaging with multi-slice spiral CT in the differential diagnosis
of lung cancer and pulmonary benign masses

WU Jian-lin~ , LI Guang-jun, WANG Ke-li, LI Zhi-yong , L1U Xiao-feng
(Department o f Radiology , the 1st Af filiated Hospital of Dalian Medical University ., Dalian 116011, China)

[Abstract] Objective To evaluate the differential diagnostic ability of 16-slice sprial CT perfusion imaging between lung
cancer and pulmonary benign masses. Methods A total of 34 patients with pulmonary masses were studied prospectively
with GE Lightspeed Qx/i plus 16-slice helical CT using cine dynamic scan (5 mm/4 slice). Lung cancer was histologically
proven in 25 cases (adenocarcinoma in 13 cases, squamous carcinoma in 12 cases) , and inflammatory pseudotumor was found
in 4 cases, tuberculoma in 4 cases and hamartoma in 1 case. With the CT perfusion 2-body tumor software, the parameters
of CT perfusion including blood volume (BV), blood flow (BF),mean transit time (MTT) and permeability surface (PS)
were analyzed. Results These parameter values in lung cancer were all higher than those in pulmonary benign masses.
There were significant differences in BV, MTT and PS (P<C0. 05) between the two groups, especially in BV (P<C0.01).
When BV=5 ml/100 mg was set as a diagnostic threshold, the sensitivity, specificity, positive predict values and negative
predict values was 96 %, 78 %, 92%, and 87.5% , respectively. When PS=25 ml/(100 mg * min) was set as a diagnostic
threshold, the sensitivity, specificity, positive predict values and negative predict values was 68% . 67% ., 85% ., and 42% ,
respectively. Conclusion It is helpful to differentiate lung cancer from pulmonary benign masses with MSCT perfusion imaging.

[Key words] Lung neoplasms; Perfusion; Tomography, X-ray computed

% EBIE CT #iE UG E 312 1 B i 5 b R 4% B 4
EAK L FEE.ELL R
K

B x|
R34 BERE 2 B 5 — 2 e i S B, 30

9
% 116011)

[#ﬁi E] BH I 16 ZIRHE CT M i AR 7E M S5 BE S e s Wi g by AN (. ik 24 34 Bl 9w
AF BEAT AT REME CT BEEATST , o rP i 25 00 MR 13 100, 8598 12 490 i B P ik i 9 4910 (R M 00 4 91 L S5 A% 08 4 191 L Gl M oRe
1 1§J>o X JH GE Lightspeed Qx/i plus 16 JZ42jE CT, B (5 mm/4 J2) , B HF RN 40 s, i FIBEVL CT ¥ 2-1&
B A A AL 43 B RIS Al kb B M 28 AL (BV) LI P i (BE) P Yl i (B (MTT) F R i@ &t (PO M. &R Wi
HAEESBEY S T RAEM Y, b BV MTT.PS H¥ A it 2% 2 5 (P<<0.05),BV A B F WG IH¥ %R (P<
0.01), # LA BVZ=5 ml/100 mg 2 %M I 12 W sk (. R BUE 96 %0, 8¢ 5 78 %0, B WUIAE 92 %6 , B 14 1 U B 87. %;2’7
LI PS=25 ml/ (100 mg * min) 3% s 12 W el (i, R U 68 % . R 5 BE 67 %, FH: T 85 % , B Pk T 1 42 %0,

L ZI8HE CT W AR B ARG B T I A B2 b 40 14 26 0038 Wt
[RBIM] Mhigm; WEE; MR XLITEL
[FFESZES] R734.2; R814.42 [XEEFRIREE] A [XEHS] 1003-3289(2005)04-0551-05

PR CT Al 2 323 CT 3 K9 S8 7R il P9 45 55 A B iy B IR 2F 2 W B — [ TE S S HI Wi A T D etk B
SRR G N BE 7 L (A5 Ml P R 0 0 A8 B 48 5012 W K A0 T 68 k2 W 00 B ik AR, Hop 2 HERE CT O i R
T AR KR = AEASUASAR 98 975 A8 T 2 25 22 BT AN 14 12 WG 7 (MSCT perfusion) 45 A 7E i 1 8 35 995 F1 45 Fh Jih I8 52 55 12 W v
IR TAE B e LN, MREGERBRELRE S A R R AR - Y B R O T UL IUHT R AE AN
i Jga | B R b R 32 W Hp B S R F AR T (H R T A R
CIEE R A ] HEAK (1962 —) B BT A 4, s, BFgedrm. s P E A SRITT B 50 R B RS0 MSCT H#E T &

2 RGN AR B W Xt 86 {5l fifi 4 i e 5 AR 1 AT 4 AR 5T . | AE AR T MSCT
CBIRAESE ] (AR, O BB} 2 B 55 — 5 e S B, 116011, T A% 5 A A Bl B S A e 34 BRI b B A1
E-mail :jianlin. wu@ guerbet. com. cn 1 aR5HE

[ EH] 2005-01-25 [f&E B #3] 2005-02-01



ot flwrsers 6« & 01 07 ot () pan.}

B R CT #E R BR300 3 AR D T Ui 3l Dk A L A9 98 2 30 Bk A 51t e Bk B2 kk CT ¥ m e Al Bk B g i ik iy TDC

Bl 3 il kISR X (ROD Y TDC

1.1 JRBIGER 2003 4E 5 H —2004 4E 2 A % ke & Bt 2t E #Y
86 il il b g A R AT T 16 HE MSCT #EHH#iG 2. i m
B35 — JR 22 N TR 0 [ T A 2 7 B 2 481 2 L A i < IE
S, H 55 ], % 31 L AR 20~83 & L3 61.5 # 1K
AR K/NER 1.5~7. 8 cm. MRS REHLIE 3 B0 1 Bk T
LS 5 T PN P 0 A 9 A S I ORI L Bk DA AT A AL £
G 7 TR B R 5 T i e 0 AR i 5 6, AT 5T 3k 8 I 3 ik
F= Tl A0 5 A i e e B4 3 B Ik . 2 5 AR N 4 B 32 B ik Ry
HOR R . SR ARF A A T 2% 1 1 i i B 33 34 )L BB
21,4 13 B, 4Ry 20~76 2 CF¥y 57.3 %), Hoh il 25
B CRdgs 13 61, W9 12 ) o il B 9 i) (6 1k AR 4 1
ShiE 4 BRI 1 D .

1.2 A& W GE A #] 16 HE Lightspeed MSCT #L.,
BE RS RN, BRI SRR BT E
LA AR J5 IO kb P 2 S M 4 AR R R 2 T, B
MSCT #J“Toggling-table” £ R™, B £ )2 [F] 2 74l % 5 k- 47
FEEERE R A AR X BUR G 1 W s, RS HE N
120 kV,150 mA,DFOV 18~22 cm, E B 7 A% L 7] (300 mg
I/mD 50 ml, FH 5 v 5 25 20 £ 000 iy i 34 0 IOk o0 A 7 2 i 3R
M 3.5~4.0ml/s, MR 4.8 s, HPF512X512,)Z)E 10 mm/2
138 5 mm/4 i, BEHBE/NF 40 s,

L3 SN KRR A B LA, N ADWA4. 2
TAEM A Perfusion-2 M F¥E VE B AL AT CT B
A3 IR R CT SR AE S . AR 90 484 5 % B i 75 R
B 1 22 A R e K2 T LT IR 6 #5454 B T 58 00 2 1 7
T2 2 T KT 356 B AH 1 04 Tl 3 bk 32 F 2 A 0 = AE A B ik
ROI 24 7~9 mm®, 3% £ A0 N 1) 5 32 3l Bk 4F R 3 o ik (A
Do BEMLTF S ARG 25 5 BUR R ST 1k B 3hi 53 A I Y
B ik e 18] -2 BE il 28 (time-density curves, TDC) ( 2) . JiF
%I ROI ) TDC(& 3) DL B A& R e G ARE = S8 Hp
F5 1ML 3% (blood flow , BF) & | Ifil ¥ #t (blood volume, BV) &,
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[ PS=25 ml/ (100 mg « min) 1 Jg 3% i 9 59 12 I A o
T 25 451 M i 8 4 35 W IE R L 2 00 RL P i a2 Sk O
BIRERRD .. MTT BAESIT %25 0 R CEEREA R
KES,TCHBLENEWNE.



& 4

B 5 4 EFMigiek Ak BV ELBV R 3. 15 ml/100 mg; B. ¥ MTT B ,MTT {5 ¥ 1.55 s; C. ¥ PSE.PS{EH 4. 61 ml/(100 mg » min)

R o
TE T i 1) 15 2 R AR 2 K A T B R, CT DL & 1 %

JEE N (] 23 W SR A R ) T B I 20 R IR E T
R ERE TS S WA RS & M AR, 5k
Fritt AR E R RS SR N, 20 42 80 EAR
Axel Z 0B AR 1 T 312 CT 9 i o B 1% iy 2848 %
R, BEE POE 22 i CT H 5 A R 55 HLACRE 14 1 &
J& ik — B AR BT, {H B AR CT WE 7 AR HE A o
A F 1 RBIF 5% B B

3.1 CT HEVERUR I S Ho ) 202 i 9 3 2 48 i o 1
YR 3 20 2R 7E 414U N T AN L 9 B A AR . DA R
A FF RIS s B ) Y A2 IR 2 (ECT) B 880 7 & Sk 2 5 5
(SPECTD) IE HLF & SH AR Z B 52 (PET) 45 R A 7% 41 219 1l VK
VEFR Bl 727 A DRRG 2 16 4 0 0k B 8 ot B 40 238 XA 4 TR A
il Z 2R . LR & CT i (% 3 AR U T 3%
) 5 T » T D 9 2 IR 9 2 3 19 i 3 94 TR S R D
FEEH T CT oA 3 F BB 7l 5 i v R i 24
FRBh F12E AR i A IR T A% I8 S 04 S s e T R B
il A FE HE Ccentral volume) : BF = BV/MTT, H
BF W3 . BV A AR, MTT ¥ 4458 w5, 28k
PR AT UG, B AP B A CT H 46wl 3048 X vl &

YR 32 8 20 25 1 1R R B il 6 (time-density curves, TDC),
IR R, CT BEME 1 mg/ml BUFIAH Y F 25 Ha™ , iR %
2 R AS [R) A 2 45 80, B A 3 55 ok 4 20 211 BF. BV,
MTT F1 PS 280, ok i i PPN 20 2L 4% B 09 0l 3 98 1 RS
B iR R R B F A S PR SE, B R LG TR L A 6
A BTN, Forh A BB RV 1 4 5 CT B a5 i &
ST HAE R O P 5 2 S B i R X T
R FORWA AR AR B CT BAFZEK 3.5~4. 0
ml/s BITT 8 K2 HUBRE W2, HAXFRRN.
Q(t) = FCa(t) @ R(t) = Ca(t) @ FR(t)

Qo) JE 2H 21 &% 1 ML 7L 78 T A IRF (1] 2 J5E {1 £k (TDC) o J e
JR R AL LM I R = SR E AR R L F O I &
Ca () h HE 1 Bl ik P9 X L 500 A9 B 1] 255 5 il 28, O 0 B UG
(convolution operator) , R (¢) 5 #E 3 Fl 4% 8 % (impluse resi-
due function, IRF), J i 55 %5 L3 5 41 2148 B W A7 B8 19 %
ORI BE I 18] 28 4k 0 i, 25 FPE T S 50 & L, BV (B L
ml/100 mg) F7R ML 7E MR Bl B DK RGN I 45 &=, S
A M B R A DR BN RN Z D IR
ML /I B A I A O R Bk A 5. BE (B ml/ (100
mg + min)) &1 ML TE I B A% B N i 3l 10 R, B 2 A
RGOSR A HA A RFEREZmN, MTT



AT o) 248 1 3 2 Bk 3 28 48 R sF 1), P T O ) i 4 T e
T BE R A TR o R P Y B ) o 2R . PSCERLAZ ml/ (100
mg * min) ) &8 L& 5. 1) 38 3 B 40 1045 P B2 9E N ZH 2 1] B Y
PR TR, B W T e A I A5 PN B 4R 5 R L AT i )
N B A PR SRR AR 6 ROR MR AR M R A Y
LW
3.2 WAERP Y CT W AR A I 3 16 26 m) R i A0 19 i
KB A HAR N 2 Ak [ s ELA i sl ok Fn R 4R B B0 bk (o 2
H XA SO W M AL, B E Z TS A FE YA X,
TE il U I R A v il 3 ki, 5 R Ay (R E TR T o Re
P I B T 5 10 AR08 A Ok 3 SR A A sh ko, i i i S
i 3 Jok P 2% B Bk . G T I8 I A Sf R 1) T 5% 4 SR BE AR 4y Sk R
PR A5, — BRIk S8 30 kAL it > 3=, 3 i 2 ik B At 4
6 I 5f K ARK I 5 55 — 0 SO0 85 TA A i s 10 1t A0k S S h
Jik . Bl h kA 2 S5 . B AE e F Mg CT W H s A% an o
TR T A SN VKR 5 B % R ) R G o AR R i GE L A
WG GE AR CT 15 £ $ A5 0 W e 45 14 b oA WA 4 33 B
Une] 36 98 A BBk RN bk . DN CT T A 0 48 o B AR
AN W RN I D s i Nl W D Ol | 2 i =
30 3 fili 1 2R/ A P9 A L it X CT E VR F ST R UL B F
FE 0 SR ML B UGE R A A AU R . N s R
A ET A il 5 R IR B CT T VR RS b SR T SRR 3
ok g% A o0 2 R T Bl kL B R S KR BT E K O vk . AR
FT ARG HE PRI 5T 78 A A5 260 s P i 49 s B 5 22 AT % 2
W5 B %t G2 B A A9 , S B B b T DA R 5 B R 42
S5 )RR BB AR D o X 45 A B A SR Y 34 9 it L S8 Ak e gt
77 CT HEEMSE s 4531 5 AR K, B AR 2
BEA R, BT RE 5905 1) A9 356 25 50 R TR A HL AR i 4 A
*.
3.3 BlERE Yy CT HE M RS B A o] B 55 9 3 2 U 192 WG
WrE FERE CT V3 BUARAS [R] T 10 L LA R A 20, e
PR 2 i O 7 P W ot A R S Bl R BE AR K ISR AN RE7E CT WE
FHEHE BRI R CT 2R 25 10 o) B A5 A W
BE R WA TE B A 5 4 R L A 2 IR A R0 e B ) O AE A A
AT B S DB T W 520 5 R I & 3 A A B T 9 4% 45 Vi
TEAPTELSR . D9 Ah L e R BR800 i b, EE B
B FAD 2R K H 16 Hf MSCT X “Toggling-table” $ A& , 3 kK
TR AL ZY Z Bl B L, AR A% T A 3o R R S B S A 1Y
o B DGR X R N T Rk F IR BE LV Ak A Ak B o 4 R
BT A o DA IETE 1 2 (8 D0 A0 L S e R L il B
T P 04 A KA L £ 52 CT W v A2 1 7 T 461 2 i 42
KRt i DX R0 A8 JFCRE T B0 Jok v 2 B 1 e R, o O Sl 5 i
BEHE R S K, W] AR S T B Y HE T S U R R Y e A R
AR BT IR AS) . BuAh, Ml i 9 S B A T e an 2R -
IR R A4 W BNE I SO R R A T T —
F5E . AW 506 0 A 1B B HE IR T X O 1 T .
AR L5 T FR W L CT W AR 4 S 508 TE Al B Bb
YW BT BF XS % & XA, BV.MTT . PS ¥ H
Gt R (P<<0.05), 5B FEHF MR LR —%, bl

IR R S BUE Y I B R T R RS, b BV HSE 2%
LA BEEZER(P<0.0D), AT RELE IS W B B L KL B
BV {5 ) 2 IV AR R A2 IS RN A R BiUERR
THHE B0 T 40 A 1 22 /000, LA BRI b g 5 A 4 8
B IR 5E AR SE T W 3 2Z IR0 W 2= T, PS R
B A S W e P AL A P B AT ) 5 o L TN e AR R
375 B9 2 IS W AR S L R AR A MR, B AR B 9T 45 R Y
BAH L5 BB A A AR K 22 51 BE AR A9 F 5% 245 L b 2% 1
PS J2 % i) B o (9 AR A5 A (B 0 HE R AT, MTT
HBEREAE G5 L (P<<0. 05) , 552 Fr W {8 7T 68 A
KN EEMRAS A MTT HABRKNES,

TEXT il A 1) BB AR B BB W Y CT WS
HH BV M PS B USRI BT G EH RS R R
BHRIHE A N S — R me Wt . ARF A R
WL, DL BVZ=5 ml/100 mg S 8 ko 12 W i 38 A, 25 6158
PERGAE R 24 B2 W IE RS, 1 1R, REE N 96%, 15 5
&N 78 %6, B TUINAE 92 % , BT BUMME 87. 5% s #5 LI PS=
25 ml/(100 mg * min) A IR 2 B 1Y 30E L 25 61 M0
s 17 FIS W E . 8 B RS, REE N 68% ., FiF R
67 % » FHYE UL 85 %, BAYEBUMAA 42%, # LA BV=5 ml/
100 mg. [AJ A} PSZ=25 ml/(100 mg * min) /F Sy 3% 4 i 98 1) 12
WEBR o DU 25 (310 4 P Jp 4 3812 W E B, 2 6 1 B iR e
N AE (B R AR L X — 55 5 AR St 5 N T
S50 — B0 AR B A A AN

(&% 30k ]

[1] Roberts HC, Roberts TPL, Smith WS, et al. Multisection dynam-
ic CT perfusion for acute cerebral ischemia: the "toggling-table"
technique[J]. AJNR, 2001,22(6):1077-1080.

[2]  Miles KA, Griffiths MR, Fuentes MA, et al. Standardized perfu-
sion value: universal CT contrast enhancement scale that correlates
with FDG PET in lung nodules[]]. Radiology, 2001, 220(2) : 548-
533.

[3] LiZY, WuJL, Ning DX, et al. A preliminary study of multi-slice
CT perfusion imaging on the tumors of whole body[J]. Radiologic
Practice, 2003, 18(4):297-299.

BB LN, TERF, & 22 IB0E CT ¥ R e & 5 g ok
9 A e 2B T D] . 08 2 S 8L 2003, 18.(4) :297-299.

[4] Zhao XM, Zhou CW, Wu N, et al. Multisection dynamic CT per-
fusion for normal and tumorous pancreas[]J].Chin J Radiol, 2003,
37(9):845-849.

RO, AR, R, 5L BIR 2 B IR e CT #E s [J]. A
B2 2R, 2003, 37(9) :845-849.

[5]1 Zhao ZJ, Liang CH, Xie SF, et al. CT perfusion in patients with
lung neoplasms[J].Chin ] Med Imaging Technol, 2004,20(2) :232-
235.

RPR S, AT, WHRCE, G5 22 IR CT i T o il i 9 112 e
WAL . b B2 R R, 2004, 20(2) :232-235.
[6] Axel L. Cerebral blood flow determination by rapid-sequence com-

puted tomography: theoretical analysis [J]. Radiology, 1980, 137



(2):679-686.

[7] Hamberg LM. Hunter HJ. Halpern EF, et al. Quantitave, high
resolution measurement of cerebral vascular physiology with slip-
ring CT[J]. AJNR, 1996,17(2):639-650.

[8] Lee, TY, Nabavi DG, Craen RA, et al. A review of methods for
the calculation of cerebral blood volume and mean transit time in
contrast enhanced dynamic CT scanning[J]. Radiology, 1999, 213
(5):1305-1326.

[9] Sugahara T, Korogi Y, Kochi M, et al. Correlation of MR ima-
ging-determined cerebral blood colume maps with histologic and an-
giographic determination of vascularity of gliomas[J]. AJR, 1998,
171(3):1479-1486.

[10] Eastwood JD, Lev MH, Azhari T, et al. CT perfusion scanning
with deconvolution analysis: pilot study in patients with acute
middle cerebral artery stroke[]]. Radiology, 2002, 222 (1):227-
236.

[11] HanJM, Feng GS, Yang JY, et al. The pulmonary artery doesn't

participate in the blood supply of lung cancer: experimental and
DSA study[]J]. Chin J Radiol, 2000,34(12):802-804.

B S ECE A AR IS KON 2 5 R L - 5256 F DSA
WEFE ()] . AU 2 2 3k, 2000, 34(12) :802-804 .

[12] Kang LQ, Zhang YT, Liu SL. Brain CT perfusion imaging and
its application in the diagnosis of brain tumors[J]. Foreign Medi-
cal Sciences Clinical Radiological Fascicle,2003,26(1):13-16.
FESLIE SR w5 XIRA S i C'T W T AR B HCAE 5 i i 964 12 Wi b
A R T LT - Rl A I 2 i DR O 2 43T, 2003, 26 (1) : 13-16.

[13] Che GW, Zhou QH, Tang ML, et al. The exploration of the
clinical application of lung carcinoma angiopoiesis[J]. Chinese
Journal of Clinical Oncology, 2002,29(9):609-612.

I, e, AR, S T b i AR R R I R B
R . oh R IG BR , 2002,29(9) :609-612.

[14] Cenic A, Nabavi DG, Graen RA, et al. A CT method to measure

hemodynamics in brain tumors: validation and application of cere-

bral blood flow maps[J].AJNR,2000,21(3):462.

Hepatic angiomyolipoma diagnosed by MSCT : case report
MSCT 2 FF & F & ALAS A &8 1 6l

KoMy, FRA L RER, TR

Co st v 1 2 o O JeR ST I e S B A BT

361001)

[Key words] Hepatic angiomyolipoma; Tomography, X-ray computed
[ iR JF S IRV WZ2HEAR X LA
[XEHS]

[(hENEKE] R730.262 [X#EtFRiEAM] B

BEL, 52 % N R R B
A o5 PR AR A B 4k A T K I IR
FHRRER 24 o, ot A5 s . R RS ik
TH o B R DU JC B g, 0 il IR R P
B, 0 R M b Bk R I R R M
ILH HE T 8 OE %, & 2% 0 R
AFP FHPE. B A Al e — 5
g A 7 X, KN 4.0 em X 3.2 em, il
RGN H R AYY, AL EH
BRW N A mE KA. A ma
GE Lightspeed Ultra 8 J2 1€ CT #L47
S CT V43 K s = 34, F 3
VBT Jis e Ik 5 DL — {15 %85 B AL, P9 UL R D7 %% & IX(CT fH di
flK—90 Huw . 1 F VR, )3 R Y, v] WL &R W (18 1), 8
JUk 3975 kL N S5 bk o3 B o Ak 55 BT 0, A1 % B IX TS s Ak (T 2) L Tk
WA KA B o B = Ak . CT 12 W i VI B I 48 7 ¥ WLAR Wi
oo TR BLS W - JHEE i A8 T LR D

AN AT UL S R R

CEERA] 5K 1977 ), B, BRI B N AR E B E IR,
E-mail: zhangpengxm@163. com
[ B#A] 2005-01-18  [f&EI BH#I] 2005-03-11

1003-3289(2005)04-0555-01

JIF VI I i Bk 25 DL — {1 % B2 kL P4 DL I W7 2 B2 X CCT i i — 90 Hw) W 3L A i 2 L 3 B2
2 BRI Kk A AR S0 B S Al % IX TR Al

Wi A 3 WUAS 5 98 (angiomyolipoma, AML) & —
T WL AR, T E AR L M2 W, 5 B IE AML R IR AE. i
J&8 P AN [R] EC A (0% 10045 - e LR B U 4 B, 58 0 T o R 4 A7 o .
AN . LARR IS 4y 0, CT A6 0 5l , CT R BH A FR1F 1
A5 aifg iR LU IX ), 25 DE L& E R E
AR 951 AR B s 72 B bk 0T I R s Ak, ) kA AT L&
% B T Fpgkam b, 5 A8 & FNH K5 XK 50, A4
B IE N IR B8 2, N W 4 B L3S R S bR e AL T
] LL 5 ra gl g 19 AH X 5], CT e Sid b B Y, m] BB 2 T



