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[Abstract] Objective To discuss the application of dynamic volumetric CT perfusion scanning
combined with spectral imaging in assessing the short-term effect of radiofrequency ablation (RFA) for
pulmonary adenocarcinomas. Methods A total of thirty patients with pathologically confirmed pulmonary
adenocarcinoma, who were planned to receive RFA, were collected. CT perfusion scanning of the pulmonary
lesion was performed 1-2 days before and 30-40 days after RFA. Based on the original images, the spectral
images were reconstructed. The preoperative and postoperative perfusion parameters, including blood flow
(BF), blood volume (BV), mean transit time (MTT), surface permeability (PS), and the energy spectrum
parameters, including iodine (water) based value and water (iodine) based value, were determined; the
results were compared and the significance of perfusion parameters and energy spectrum parameters in
assessing the short-term effect of RFA for pulmonary adenocarcinomas was analyzed. Results After RFA, in
all patients the mean values of all perfusion parameters and energy spectrum parameters were significantly
decreased; the parameters included BF (t=7.34,P<0.001), BV (t=4.721,P<0.001), PS (t=2.224,P=0.034),
iodine based value in arterial phase (t=8.622,P<0.001) and in venous phase (t=6.608,P<0.001), and water
based value in arterial phase (t=4.627,P<0.001). Statistically significant difference in short-term variation
values existed between preoperative data and postoperative ones. The variation differences of each parameter
determined before and after RFA in the remission group were larger than those in the recurrence group, but

DOI;10.3969/}.issn.1008-794X.2016.04.012
PR AL, 450052 MM K58 — s R e e At
WEER . &R E-mail; hnzzgl26@126.com



—326—

I AT 2 2016 4F 4 55 25 455 4] ] Intervent Radiol 2016, Vol.25, No.4

only the variation differences of BF (Z=-2.806,P=0.005), iodine based value in arterial phase (Z=-2.806,
P =0.005) and iodine based value in venous phase (Z=-4.208,P=0.014) were statistically significant.

Conclusion CT perfusion scanning combined with spectral imaging is an effective method in assessing the

short-term effect of RFA for pulmonary adenocarcinomas.(J Intervent Radiol, 2016, 25; 325-328)

[Key words] pulmonary cancer; radiofrequency ablation; CT perfusion; spectral imaging

BT, MR ki 2R H
&, HTERZ RN WE, 710%8ERE T FAR
W FERT AL IEAEA , B Al (RFA)VE R —FloB i)
RIT B, T I s i R dsiay T, R L e A
U B R U T RAFRIG AR RL, X R
/NT 3 om IR, 1T RFA, 900% 5 2 ] L4 il g 4
KUOARSE 1~3 4 H PR kk BT K WTRE R B B
b K JE R AL AU B TR, 2T k4] 48 A TR R T
9 BTNk CT PN AR PG . CT HE T 14 hg
W A8 ZH 2L I SIIE PR | (IR PEA oo 1 1 5 A
IR R TAK  BERE S BT RE LAl EE RFA HiTJS ¥ 5
B BRI I CBOR FTAR S o5 kSR /K S (E
125 5 WA IR 1780, (HRETE FNRE T LRI
JiIeg iy A LR B . ABFFE I 500 HEShAS
ZSFL CT X7 RFA IR YT W fili B 9 - B R AT AR f&
A i S g A FS 7 A A, IR FH e R A
RETE UL, S MriEvE K Re 1S 280, A B0 RFA ¥7
ST AR %) 5 R R RS

1 #Rl5A*®
1.1 weflseet

WA TR BE 2014 47 9 H—2015 4% 2 A 30 fil4:
o5 BRAIE 52 o0 il R 17 RFA JRYT RO WORE, L
o, 5 21 9, 4 9 i, AR S 45~82 %P1 58 XL
JER/N 1.6~3 em, 134 2.26 cm, HEBRAR I X AL
I A 3o A o 8RN B R LAE 5 N REBRR 30 s LA
s B IO AORE (N2 P O AR AR ) 5 o0 HE
B AE AR D Re R AT . T A R R AR R [
., A REARRT 1~2 d XARJE 30~40 d HFTEhA
R CT Mg kB L T 4
1.2 ik
1.2.1 HEEIMES K18 G Mk B S B T A
T IR g, SR A M. B S 1 B R AR 7, WL
B 28 BT ST, 0 R AT R 5 [ A e R
H UL A A S TR R, T SR
MR @B IE R ES,
1.22 AR RHEE GE £ Ahei CT Al
Discovery 750 HD &% MCT/MCT Plus & BT 4548 56

17 CT W43, B e e AL S A T A8 BB 1Y) CT
1 (GSI PERFUSION) 434, %1 120 kVp,80 mAs,
2R 5 mm, HITEEN 4 cm, HHFF 512x
512, FHEHER T[]y 8 s, Bdi R AR R Ll 49 st [i]
52 s, HoRAE 248 MEEUE , fi FHAR B 7T ) (Rt
b 320 mgl/ml)45 ml, LAXUIE & T 2 28 R
FRIK T E B EH RS, i A 5 mi/s, J5 30 ml A= 3
ERIK A1 T
1.2.3 EURALH PR R 4G ER b i T o0 ik
CT {Efcr IR A GSI sk G , IR BK
TR AW ) UG AL PR GSI #R RIS, K lhh
El41% 2 GE ADW4A TAERG, #EA CTPERFUSIONG
4 3 FH R bR A5 (CT {A 3 Fil 50~150 HU),
VEIUI = SIIKAE S5 Bk, BB IX (RO 76
BIZ 1 CT BUE P U K2 1, F-ah 2 (eI I
B RBEIX S X A kA ™ AR SRR, kT AR
VEEUN KT B ALY 2/3) , BeiF A shA i, K5
FHEA GSI viewer AFRETE /M7 TR, 43 5% 30 ik
99 2 # K IR HEAT 50 BT < 78 P d5 2 T (ol T
JELFRL i A e 7AE R IR B IX ) BURL i K G 2R (R E
RO et fiJeg A A S K B B 2R Y7 5
FEBE R R kL, R T RE IR 2 1 | R4 B 5 AT Y
ROI,
1.3 #dEsrdr

3 AR Hi AT R J5 PR CT % 13 2 %1 BF BV,
MTT .PS 255, & SPSS 17.0 Geit2rk AT 454
GIHT, B EHE AT IE ARG I8, 45 A IE A PR AG 56 R B
BOX t Kp 38 ik, Kbl «=0.05,P<0.05 h 2557
Bt g L,

2 &R

2t 2 Z RS E IRk R AL R B, B
R AR PR G IR IR BRI ZR B2 T, 1 B ] BE R
HRUCEERE R T N —2R9T % 30
SR 2 917 BE AT BE , 2 51 ] B A B AT B AL IX
B PR 28 2 T R BRSO B

RFARITHIG , 24URFIH CT #EFS 5 RS
ZHUEAAY) T BF BV PS{H, W4 1; Zhikii



I AT 2 2016 4F 4 55 25 455 4] ] Intervent Radiol 2016, Vol.25, No.4

—327—

B KO B L 3l Db ZK () FEAF (3 2 . 3) RHiT

AJF M ZE A Gt (B 1.2) JRFA HilE , 2%

OARTHETE BF [l QARRBIHEDE: BY K QARTHER: MTT B @AR TR RS K LI A BT HE G &

RIS SRR TR LA, HAA BF
TR () AR BEAE AR E A ST (R 1),

1 Rpps2HEGg

: -0 g O)
OARJEHEE BF B, QA HEE BV B, QARGFHEE MTT K ;@

JA RERE KL AR RE LR

B2 [[—-BERNEFSHIER

R 1 RFATT JGWE CT HEE S 80H LAk
CTHIESE  Bl%  AIrn VWirlE  tiH PIE
BF/(ml/L00 ml-min) 30 53.51+30.20 18.66+19.61 7.340 <0.001

BV/(ml/100 ml) 30 7.43+535 2.83+£3.62 4.721 <0.001
MTT/s 30 10.68+550 8.28+46.06 1.553 0.131
PS 30 14.06+£12.76 7.71+13.03 2.224 0.034

F* 2 RFAHIEIRALRERS CT shiiki S50 i
fiEi CT S50 Bk JRIT R WRIT A tfi P
(K)IAE 30  24.49+£10.85  12.29+7.57 8.622 <0.001
AK(WHIAE 30 1023.00+26.50 1 010.28+24.90 4.627 <0.001

%+ 3 RFAHIERALRERS CT kiS40 i
RElE CT S8 B IRYTal WWITIE i P1A
WOK)FME 30 22.33+6.86 13.62+8.82 6.608 <0.001
AK(WOHZEE 30 1016.14+17.31 1 011.20+£16.69 1562 0.129

2.1 RFAT 51 CT HEESEIN AL

MR LATLUE R, 24185 RFA E RN 51697
HIXS e, BF BV \PS{E T, JFHEA G #E L,
1M MTT {EJR MR ABTEGE 2 X

A1 REA RIS , STk IR (7K ) FEAE Sk
(B FAE TR, B RG24 8 X

S B RFA TG, BRI (7K ) FEAE Sk
(B FAE Y TR K (B IR AES 425 5

52 R K ) Sl DK RE 1S S80S ZAd 41 L
B, GRS S ECE AR Y R T i 41, (HL
BRI (KO FAEA LA Gt 2k 25 5, i RUH I K
(B FLMEAR L TEGE 242257 (£ 4.5)

52 RN i A CT IGYF RIS A CT HETE
SPEMHIE, BN S S T RREHRTRE R

&4 RFA HIRRALREIE S BUL AL L

e . FRIKIIRL OB K
it ik
qm SR OK) S8 () GKEE (B3

S {2 o o
¥4 4 1.45:245 43241122 -2.60+2.89 -3.22+9.56
2 26 13.85+1.32 14.01£2.70 10.45+1.12 6.20+3.35
Z(tH)fH 30 -2.806 -0.732 -4.208 -0.976
P{H 30 0.005 0.464 0.014 0.329

£ 5 RFAJGE KIS EMEHA CT TS bE:
CTHEESH W BF 2(H BV MTT 2 PSE(M

¥ 4  3.88+5.23 1.89+2.59 0.40+7.82 1.83+3.22
2 26 39.61+4.78 5.02+1.05 2.71+1.43 7.05+3.25
Z1H 30 -2.806 -1.037 -0305 -1.220
P{H 30 0.005 0.300 0.760 0.222

A A BF EHM A G L,

3 g

H Ayt 55 [ D 1 = A il i 1) & A R
FET-RBAE LT, HARPEIT 5 A8 ST il st
FAT RGPS TR Y, BT, RFA CCH
AN 85 P R 300 i 8 RS 53 B R A it e 1) A K
BARTFB, AR HAB A SEARPE R T =, Bl e
BIEA RFA, Akt J Bt 21 2L AR e k4
2k &0 (insulating effect) , 42 1k 53 47 56 12 76 b J83 TN
R

RFA A7 Il B9 97 50 32 B 5E 8 5 CT R PFAT
ARJa 34 H N BB R, ekt B, 34
SR SRR, o JeiRte  h &R e, R
Ja 3 HUIE CT #BL., Jo& & Mkt al X B i



328 A AR

2F2d5 2016 4F 4 A5 25 4255 4 ] J Intervent Radiol 2016, Vol.25, No.4

A/ A BT R 0 BRI R SRR sAk , B R e
IR A AR AL S 1~3 AN F PR kA AE B
K, CT ARG, RN B % AR A L5 e 5% B8
SFRMLEN, PrUARMT R A CT #EE A =0k
i

B P 2 U 2 5 B 200 52 i RE N 8 A
J& (microvessel density, MVD) 314 AT L 5z W fit 98 3857
Az IS AR A 1O, -5 g 1 1 P R R DDA
Kl iR A CT sfbfH & CT #FESH S
MVD EIEAHE, 7T ATEA e 7 s 70, AR5
CT LR BN R8I 5 B, e e R 4k &
Zffdl ,RFA J5 BF (A2 FIEE%, R4l BF
HAS AR AL I, PRALAY BF HARfb 22 5%
Hoit2#E X, RFA JG R iE ok S 4k £
Bon] kA AR AL BV Y RG22 B AR 41 21 MVD
AEHT R R B e 0 1t L 2D BF 4 B ARK 156 B e
HANM MR AL, B RH S ML, &
KU BF AR B/ N TSR ff 4, BV AR fufE 7E
WLl 22 5 A Goit B X T B RAEAR E—25
5T,

FARENE CT /& CT RBI—28rais, Hir
TR TG IR , X4 B 4 R GBI 12 Wi S 9]
IR, RRRE AT T 85, A OB () Ak 4 o
B R oK B RIS 3 S W I AE AN (] 9 AR
AU R L 2 50 1 AR AT G
I, X S W S S T S B
CT AP TT AR b S W Ied i A 15 2, X 9 ol
PO AR A T BLAG B4l CT (BN AR 5T
o TSRS KA KN RFA BTG , 2418
FBUELE Y NI, H¥ RS E X, HF H % il
PO E L S E R A ER, NEIEITIEMIEN
MILHLREE R R A T oA, 3E AR ) T sl A 1
AR BT B IR 2 A T A8 4k, R PEAS e
JPRRAL T A M EE S

DIE, VP e T R — MBS 5 CT B CT #
L CT MR A BRI S A AR I TP 244, B
TG TR A TITAS . B2, CT TS E
BT S 5000 AR A AT VR SRy LTI Tl RFA TP 20
TN SHARER , 31X R e 07 S5O S 4 ik — Aoy
B AR . B TARRET R R >, H o i
FPRL SR | DRI 1 5 1A T AR AR B A I3 7 800t R
FIRFFFE

(& % X #K]

[1] Schneider T, Heussel CP, Herth FJ, et al. Thermal ablation of
malignant lung tumors[J]. Dtsch Arztebl Int, 2013, 110: 394-400.

[2] Siegel R, Ma J, Zou Z, et al. Cancer statistics, 2014[J]. CA
Cancer J Clin, 2014, 64: 9-29.

[3] Lencioni R, Crocetti L, Cioni R, et al. Radiofrequency ablation of
lung malignancies: where do we stand? [J]. Cardiovasc Intervent
Radiol, 2004, 27: 581-590.

(4] % B, BEERE, K, %. CT 55 FHBIERLATT 33
e B I BE SHT [ 3 ). S A2 443K, 2015, 24 530-533.

[5] skerh, dety, BIRZE. 22 FliifE A ns moAR S5 W CT B Ti
WZELI]. R R =R AR E 5B, 2013, 34; 231-

234.

[6] Wrimdh, B I, WIBN, 4. CT BEHESEUL XTI (L7
RIS ROIMEE SITAG (0], hE IR B, 2012,
23: 699-702.

[7] XIDB4, & &, W6, S5 WS PEgs S o e MSCT
THE VR AR S T A B A SC ST ] B =B K2R
4}, 2008, 30 1845-1848.
[8] Lee TY, Purdie TG, Stewart E. CT imaging of angiogenesis[J]. Q
J Nucl Med, 2003, 47: 171-187.
(9] ARPRH, WM, 22008, CT REI%RLER iy FA JFHE KL I PR
3], EPREEEU %%k, 2011, 34; 559-563.
[10] R5H, WHME, HoRst, 5. FAREHSE CT M4 S A R I
H[I]. B34, 2013, 10: 57-60.
[11] EsE, & €, WIEZR, %. CT GBI HUR TN B s i i
EHERGRTTBCRR A (D], BUH#SEE, 2012, 27; 246-249.
W5k H 1. 2015-08-11)
(AR SCHRHH . Arsaam)





