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Multi-slice spiral CT in preoperative evaluation of peritumoral vascular invasion of pancreatic cancer and
tumor resectability CHEN Wei,ZENG Yan. The Second Hospital Affiliated to Chongqing Medical U-
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[ Abstract] Objectives: To assess the clinical value of multi-slice spiral CT in the preoperative as-
sessment of peritumoral vascular involvement and resectability of pancreatic carcinoma. Methods: 98 ca-
ses of pancreatic carcinoma confirmed by surgery and pathology were retrospectively analyzed. They
were divided into three groups:resectable, borderline resectable and unresectable groups. The results
were compared with those of operative findings. Results: Before surgical operation,37 of 98 cases were
diagnosed as resectable pancreatic carcinoma (resectable group) ,38 cases were diagnosed as borderline
resectable carcinoma and 23 cases as unresectable carcinoma. Compared with surgery and pathology,
spiral CT carried an accuracy of 92. 2% ,a sensitivity of 89. 9% and specificity of 92. 8% in the diagno-
sis of invasion of arteries,and an accuracy of 96. 9% ,a sensitivity of 95. 6% and specificity of 97. 3% in
the diagnosis of vein invasion. The diagnosis accuracy of CT in the three groups were 97. 3% ,86. 8%
and 91. 3% respectively. Conclusion:CT has great value for pre-operative diagnosis of pancreatic carci-
noma,and for assessment of major blood vessel involvement. CT can help to assess the resectability of
tumor before operation.

[Key words] Pancreatic neoplasms; Peritumoral vascular invasion; Resectability; Tomography,

X-ray computed

177

fil

iR R A B R TR S R R R ) o — A
PERR B = P R 22 9T AL R MR . i T R R
LI 5y e A% | FLik Z 4 S P R B AL L 4 R 2 U8
H IS I CAE T 0 5 SCRRARIE (X 20 06 4 Jge Ji o 7T 22

{EE B {L:400010

e, K B B 22 R A B B ik
BERECHRIR) 101120 B A 8 €
N ?ﬂﬁg

TEZ A VR (1989 —) L B WAL 7 B A W o (B

Ui, 2R CT e MRI 2 T AE.
BIEE %3, E-mail: 1294583212@qq. com

FARDIBR A £ L8 G a7 mig &t ARk
T ] R R B R F 5 AR s el T S A TR I
2 B 2 A LS D) BRI 3 AR S P 1B A
I 1R R 8 2 DA AR R T 2 0 b B A T Y
AL AR SO B4 2 2 IR CT A i Xk i 98
CRLAE T DI BR AL 9 A5 AT U0 B 4 RS W] U0 R 4D ) [l i
Y 1 D0 S AT O BR R DR A O A 45 R S T AR i B
BEAT X HE S LAPPAl HCA2 W A5 5 38 K2 ek R 1 HH £



178 Tt 2F S i 2018 4F 2 A4S 33 %% 2 ) Radiol Practice,Feb 2018, Vol 33, No. 2

MHEFE

L — Bk

[l B 43 A 2014 4F 5 1 —2016 4 10 H 72 B
HEAT Z IR CT Z W44 1Y 200 BILIE S5 1) 98 151 Jige
Ji g B R IR B2 R B kL. 98 BB E L 55 62 1,
136 Bl 4EWE 35~75 %P1 57 X0 9 I IR I
EY SR B, TC B A 3 IR 5 A o 191 34 A K A T
PR HE bR ARl AR KRR B B8R 5 0 0 B PR
BIE SRR AR o

2. ZJAB0E CT A7 &

i f AT Z R IR0E CT He . HAisE e
4~6 h, =44 AT 30 min ARk 800 mL /K s B .
KM Z Aquilion One 320 fff CT HiHl. HAi =
BAEHE 120 kVL, AR 350 mA, Z)E 5 mm, 21
5 mm, B R 1 mm, 395578 A IR T2 22 BT AR
KAV AT EIEES CT P45 i i T 5 4 48 i B
ik 0 A6 B R B BE (300 mg I/mL)., | &
1.5 mL/kg, (A 3~3.5 mL/s, &R 14 I [A] «
Bk HY 20~30 s, ERERY 35~40 s, [JkH] 60~80 s,

3. MGG Ak B R AR S5 #

W R TR R AL A G b 3 T AR i AT A
BOVR) Sk % B #85% (MIP) L £ - If # 41 (MPR) &
iy 7 = 41 (CPRO S5 EMG 5 Ab BE

A EGH 2 4 10 4L CT 2 TIEfRE
Ui AT ST A3 BT s T DU AN — B 3 5 P R AR R — B
3 AT NS < 30 5 WL € i geg kg S I A (3 S A 4 I R
T F R LBk LSl kS Sl kT R K L R
K R EKO 1 45 A0 AR B0 . 68 i JRE 0% ) U0 R 1 2R AT
A FIPEH .

ARHFTE S % 2014 4 36 [ [E 37 25 5 i AE M 2% (na-
tional comprehensive cancer network, NCCN) % ffi 1Y
WA A 45 19« TS 08 D % 22 5 W L
S PIBRAREL T

i I8 L K CSMIV) (T ik (PV) 32 42 4 ™
1%, il i 5 Dk 0 B 4 fl T 5 2 9, i R 5 e Ik 2 f
T/ T R A2 1/ 2 J0 i ks B A I S 53 4R i
Je 5 R Ak T S TR DK R A 1/2, EL R KR BE B R
BB DA 5 4 G IR 5 K S Ml T R T K R A2
1/ 2 JC DK B R A8 I B8 55 9%, IR 5 e K 45 fih i
KT AR 1/2, H i Bk BE B ke sl P A2 56 9%,
96 56 4 0, 58 i Ik BRH IR BT IS N B X L) . 1~ 2 2
INNERIKTC 217 - 3~6 BN #IKkZ1R . 1~4 Falty
P B IOk ) AR YA P DI BR AR B IR D BR AR .5~ 6 SRR T
J IR 5 AN REVIBR

i Bl Bk SZ AR AR UE S < 1 G, iR 5 g koG L R

fili TG 5 2 2%, 9 55 20 Bk 4 kg /N Bl BKOR AR 1/253
G, e 5 Bl ok 4 fl i oK T Bl KR AR 172, T8 3 ik A RE
S8 FECAE 5 4 9 b R 5 3l ik 4 Ml 1T R T 30 kR 42
1/2, H 2 k& BE B R B8 R 28 55 9, b 58 2 58
Sf bk 51 2 bk & s P9 JE T EE . 1~ 3 ok ok TG B ik z
12, A AT YRR s 4~5 Hk R Sk Z 12, A v DIBR

e B g mT U B A o . D I Ak B B s @ R R A0
SMV Fl PV; @5 & T I sl bk 46 Bt g & 6 1 3h
Jik CSMAD 1) Jig s ) B 375 WA

B M8 V5 AE M T DD BR AR o D C i b % B s @O 1R A0
SMV & PV 5 P4 # 2¢ 5t 4k, 5 58 3 47 1 45 U7 BR A1 &
i QR REARAC 8 -+ 46 W s Ik s B3l ik . AR 2
W 2 I B KT @ 2 F SMA {H R 8 i 1fi 45 BE R 43
m1/2,

i S g A ] )RR AR o - DI a5 7% s O 12 4L SMV
PV HARBESEAT I & O % SMA Jil 180°
o B s T AT B e K Sk i s @D B Ik SMA B
(L8110 b 180° Y JE AR R 98 .

Z R

1. g BREE R N TR

98 1) g i 5 43 A 8 00 < RSk 39 56 91 (57. 1%40) ,
A 32 (32, 7%) L 10 1 (10. 2%) . P A 5 191 3l
i TR BN 2 AT B R, A2 Tk
AR 23 1) AR AR IR 46 91 VZE AR 17 51 L B9 4 i
9 3 IR I 2 B 6 ) LA /D WSR3 ] mT R
PE R R S FETT IO 71 B, b A 48 )
i 47 ], AR R VIR 22 4], e BRVIBR 2 . A al DBk
JoE R g 27 3] o 3 Ao 20 B2 S R BURS 2 T

2. CTT % e Ji ges Jil 6L 47 8 7 A1

FLPEH I R g0 (98 5D A Bl i A8 3k 588 3, M
Bl Ik 294 32, BRIE SN #IKZ R CT FfF R %,
BRI UL R 1.2, B R ) F k2 2 1 CT 2 W &lhg W
% 3,

3. CT Z HAF 4 %0 [ B mT U1 B3k 1 19 4] b

CT ARG VEAS AT I 5k Pk R A i (25508 2 AT DI ER D 75
i (CHo 6 61 F AN KA AT PIBR) - A o] ) B3 g i g 23
il CHerp 2 B F AR ol YIBRD o CT 24 JBE R 96 19 ]
YIRPE S W A5 & % 91, 8% WURFE Sy 97. 2% ¢ 57
R 77,800, BAME UM AE Sy 92. 0%, B M I (E K
91.3%.,

AT CT 12 W ] U BR AR5 37 4], 1 T AR 5L Br Y]
Bk 36 i (I 1), 1 3 RARS ok 30K I - /N85 4 R A
R 3 M AAT F AR VIR CT P-4 192 B 9 mT VI BR 14 12
FFEHN 97. 3%, 37 Bl ARt ¥k & B i 45 1= 40 . i
CTXS AT §) B Fil B Ja J) R O 45 1R A0 1 2 B 75 6 R o0



ATz 2018 4 2 A% 33 %45 2 ] Radiol Practice,Feb 2018, Vol 33,No. 2 179

1 %.61 %, R2IELAMFIERME,CT LA Tk RIRE, FRRAREEDR, &) % CT
BRI E MGG 5 MHR (DX EFHRRAR AHKREA; b BETA S L =% E7
BREETF) FEDR(MALER; o BEF 4TI FE2RLT. B2 X.49 ¥ . BMIiEE
g HORAR IR ERIZSE . @) 33k CT 274 T MR 3 (55, & 2 T (A T & 3 bk (A B 3h Bk
(K Aid 180 F.CT 4 W ARTWRMAEF: b) VR EFTHFEHRAEZE®RE (37); o HFE 3k MPR 2
RERZAERRE LZHBEY K,

100%,

ARHT CT 2Wi i 23 B BT ) R o i di v 1 45 32
12 13 5 BF4G R85 4 1), 1@ IS DXtk B 45 e B 3 431 o o) i
R 2 ) MEERE 1B, 2 BRI e CT LB
AL ZE T B s ik A SMA 3 180°, 1 F- AR A &
i 9g 55 2l JoikBE AT e AL B (] 2)

ARHT CT 2 Wy v 7E P wT U) B 5 A g 38 191 (1A 3.
D ARJFUESLH A 5 FIA AT YIBR, CT WA 38 762 mT )
I3 JoF I 9o 1 12 BT 4 45 R N 86. 8% 5 B2 1
AR R B RN IR B B R 1 5 T SR /N A T
AREFEFELE 1 1) Rg 0 58 SMA H R B o il 48 8 42—
F AHT R G R RN 2 B iR RE PV B G
HEAT MG EE A 1 . 33 1 TR B U Bk i s 41 e, 25
BIATER A SMV 5 PV Y) Bk 8 i th F 16 & T ] %€ 2
&= SEAT 4 BT L AT ARG TE DI BR .

%1 BARRZEHNCTRFAZRAE (O

%2 BARRIBEHCTRFALZEMNE (O
BAR BEThE RTwha

BAK BETWHRE RTwka

(n=294) (n=114) (n=69)

FRA FAL TR FAK FR FAK

z2Z xE 2k RiE 2Rk 2z
CT #% W %4z 53 17 21 15 32 2
CT# W k%ix 6 218 2 76 4 31
B 59 235 23 91 36 33

(n=294) (n=114) (n=169)
j’ﬁﬁi —?jliﬁ‘: j??li —?jii* j??li —?jliﬁk
2z xE 2k 2 2k 2’
CT # ¥ 242 65 6 29 5 36 1
CT#¥A%4E 3 220 1 79 2 30
B3 68 226 30 84 38 31
%3 CTHRBERAELERENDHRE
El 7 El F-
1’?():];? Asgrion AxTmmn Ef]i}(;]vﬁ? Vissamn Veame
X 4GB 294 114 69 294 114 69
FE D) 92.2 85. 1 91.3 96. 9 94.7 95.7
B (Y 89.8 91.3 88.9 95. 6 96. 7 94,7
R E D 92.8 83.5 93.9 97.3 94.0 96. 8
rPEFRMAACY) 757 58.3 94. 1 91.5 85.3 97.3
BPEFRMAACY) 97,3 97. 4 88. 6 98.7 98. 8 93. 8
it

Je ik MSCT 414t BEAR &5 i1 9% A b g 5 Jol FBl 1 4
956 2 » B2 B AR K2 W /) o FEXE AN nT YD B3 9 Jrg
E % U e 8 #) VA ST B RT3 100 94 . ok AT 477 % Tk
88 B AL U ELA g 5496 0 BRAESCHRAS CT X
JiR g T DT ER L AL 23 9 T V) BR (respectable) F1A AT 4]
B Cunrespectable)™ ' g A W] ) B 5 S A JF I Ab
¥R s o /T BEA OF IR ML R . ARk L BEE



180 Tt 2F S i 2018 4F 2 A4S 33 %% 2 ) Radiol Practice,Feb 2018, Vol 33, No. 2

£ VP,
B3 .57 % Ak A MM K ALK R, CT 481 A % & 7T e B & AR 6 Btk K g R 2 AT
B EFE, a) ¥k CT B FMME KRG 5 %0k CA) S HBRE %5 b) 1T# sk MPR 2 5 i 3k
(AP @211k (A /DT 180° S IP 3 B3R F A £k © WM AP MPR 27 IT#k (A H KRR A,
4 B.54 % RIIET A MRAKRIARIL KRR, & W& CT 27 MAIREIAE EI 3 (555 b) A M # Ak
Jydr s CPR 27 3k (1) (L2 18 # hk (k) 29 1807, F B £kt W R-F; o) MPR 2 7MLl F (A) A5 £k
TURE 3 RA LB T A TR RIS F R R A ATAR S ik,

FARIKV- 14 5 Boxof 9 B i A R RS BT IR L 1% ek
AN R )R 4 1 R i AT VD R L = T AR B ARG MDD R
5 [ 22 7 2% g ebocs H AR o R E RT DD BR T Y A
AU R R CT 2 38 5 451 4 R o 1 A D8 AL
AL B L5 ] I I A6 ) 0% 3R O AR T ME f 1 AT 0 B
VEAG SR HE T I3k hl . AU A AR CT 2 Wi 4%
V5 IR R i 4 kg AT DD B 20V AE AT YD B 2 R AS BT U0 BR A
U WS 2 TR A I AR A0 e b AT DI BR MY CT
ARG &0

ANPEAG IR0 B B b g i L A% R S P gge
KEBY BeAT BB AT IR YT  AEA P A S AT UIBR 4
CT PPA e i 7T U1 Bk 112 W7 45 6 3 97, 300, X il
A BRI 12 WA Ay 100% . A4 37 i i)
DB I g v 149 R v & 0 0 2 B 25 Tl Ji i
BHEN CT %R, R ARMBEX 2 L HAZ 2~3 mm 3
RER S5 52 PIZ 45 97 R B /DN TG v 0 W L Ak A
JE L ARHT CT AR BEAE 1 W BEFE B (12 W7 . House %M
S FINK CT PEAG B BR 98 R m] D) BR (112 B 7 & R
700~96 Y0 AW I A RIS Wi & %N 91.3% .2 il
WA H GRIZ N AT YRR B AR AT CT & B8 4 28

JIF S B kAT SMA i 1807, SR T A Hh & B i i 1. 58
B i N i e T JR R IR R LBk A T HL A
Mazzeo S5\ Ay 1 T e HR 88 5 20k % 18 1 R AR 48 4 ik
RN MAE Z AR A CT AE G2t n] BE 2 R i 4k 4 19 12
P R IR 58 % e Ji g i B £ Ak 21 43 AR A0 58 3l R A1 I
HERRER . T35 s K 2 RO IR g S R T A K HLAE
21 HE LR 2R B AAE CT &% A1 06 B f i e 5
B AT B MR L SE Sl ik R AR R i 3/4, AT RE 2 I A
F149 2 P 952 11 2 B i {1 ok g 4= AL P B

i Ji g P 10 A R AR VG 81 Ry TR A RAIE S T I R
SCHRARIE S B 43 SMV 5 PV BB 48 1 DI B A OF
AR IG TN BT AR I AT Y AR AR AT A R ML
DB H AT BRAT G LA 4R AL B TR AR A U s
IR AR kA2 SMVHiIL PV R AU B L 3% il 45 32 11
LG AN RE S /s R 19 38 45 AR W 2 47 D o T2 5 M R
KA O B CRE T K 28 1 ) A MY, Zhou VL
B 661 9] DX ik 32 SRR T A I A5 VD B O Bl AR S
i g S8 A S 2247 9 G ML AE 52 R AT B oE AR SR
B B SIS 22 5 RS L (P>>0.05) . [H
AN NI RZINE R S g e e R b R )



ATz 2018 4 2 A% 33 %45 2 ] Radiol Practice,Feb 2018, Vol 33,No. 2

Ao AW H L CT P 3 7E Pk Al U0 BR B AR 7Y 12
Wi fF &% 86. 820 IR T House %% (R IH . £ # #fE
AT B 15 A 2K JC AT ] il A 4R A1 10 IR R i R 1 Ak %
o Ko B I 1 45 AL A S T U0 I S it 98 s 191 30 I » DA T
ol 5z B I A 4R AT A 0 19 AR X S 2 O s s R] RE S T
TEAE W] VB ZH AR T 7T U0 Bk 2H 58 by o A= o e e o e
oA o . A 2 TR AR R AT U R R AR R R 5 IR SE R H 5
il e 2 B A 5 7% AR B <75 mm. KRR CT 3
PAFIE e R0 s o5 3 (MR, T M A8 IR e i AR L L Hovp
2 P AL 58 SMA RS A 18 1/2 (B AR & B
2 1 A BE 2 A J P I I R M R R B R S [l et
T GO R B, % 2 9] i 9o 122 0 V0 0 4 J oA T RO
SR R AE L 6 0 S O A S kR T I i
AL GETT O A R AR | B ORE | 2 R R B I P L
JEA AT UTBR B T RE - 2598 . A SCHEA A BR 75 /5 KR
A — LR
AWFFE, CT X Jige i i 7T U0 Bk 41 1 12 W 7 5 %6
(97,3000, L DR AT B Sy R 43 WY U R R R AE
CT F 7R H Jay BR T 19 e 56 6 P9 s o™y i 7 48 3 4
L 5 7 4 PRI b SR IR B2 L AT RE A 9 5 IE
IR R R T B B AR D] . AR S E R Bos . R
BT CT O [ Jo] e ok 422 A0 1) 12 WK 28 18 40 v 7 i ) 3 Jik
EH AR ANT « O kA BE AR XS B B A 22
L I I A1 T L I R A I R s O i i
AR A 5y T8 LB /N R 5k S ) S 47 B S5 ) 4 fiE
WA T CT 5 12 Wi s O 3l bk A BE AH X 5 A7 3
PE. H 2l Wi O 58 B B b . ml s B0 R i R b S8 AR A
I 1807, At m] BE R & A 45 BEfR U, B R 0 4R A
ANEN 2 A G IR RERU L il CT 725 8 3l ko 75 %
{5 5 5t SO B P AR IS P 5 2R 3 T 2 W) 12 W A 5
EESdN
[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016[]]. CA
Cancer J Clin,2016,66(1) :7-30.
[2] Winter JM,Cameron JL,Campbell KA, et al. 1423 pancreaticodu-
odenectomies for pancreatic cancer:a single-institution experience
[J7]. ] Gastrointest Surg,2006,10(9):1199- 1211.
[3] Al-Hawary M. Role of imaging in diagnosing and staging pancre-
atic cancer[J]. J Natl Compr Canc Netw,2016,14 (suppl 5):678-

(4]

(5]

L6l

(7]

L8]

L9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

181

680.
Noto M, Miwa K,Kitagawa I,et al. Pancreas head carcinoma: fre-
quency of invasion to soft tissue adherent to the superior mesen-
teric artery[ J]. Am J Surg Pathol,2005,29(8) :1056-1061.
R, BHE AR RAE L AR 2R IRTE CT I8 150 I Mo 1= A1 IR
Jil it A 9 2 B B T B BR A A LT ] B 2 52 R, 2010, 25(6)
662-665.
B B B R IR PR R R TG R R BT .
S, 2016,31(2) . 126-128.
Loyer EM,David CL, Dubrow RA, et al. Vascular involvement in
pancreatic adenocarcinoma: reassessment by thinsection CT[J].
Abdom Imaging.1996,21(3) :202-206.
Freeny PC,MarksWM, Ryan JA,et al. Pancreatic ductal adenocar-
cinoma: diagnosis and staging with dynamic CT[]J]. Radiology.,
1988,166(1 Pt 1):125-133.
Ravikumar R,Sabin C, Abu Hilal M, et al. Portal vein resection in
borderline resectable pancreatic cancer:a United Kingdom multi-
center study[J]. ] Am CollSurg,2014,218(3):401-411.
Tempero MA, Arnoletti JP, Behrman SW, et al. Pancreatic Ade-
nocarcinoma, version 2. 2012: featured updates to the NCCN
Guidelines[J]. ] Natl ComprCancNetw,2012,10(6) :703-713.
Varadhachary GR, Tamm EP, Abbruzzese JL, et al. Borderline
respectable pancreatic cancer: definitions, management, and role
of preoperative therapy[J]. Ann Surg Oncol,2006,13(8):1035-
1046.
House MG, Yeo CJ,Cameron JL, et al. Predicting resectability
of periampullary cancer with three dimensional computed tomo-
graphy[J]. Gas tlointest Surg,2004,8(3) :280-288.
Mazzeo S, Cappelli C, Caramella D, et al. Evaluation of vascular
infiltration in resected patients for pancreatic cancer:comparison
among multidetector CT,intraoperative findings and histopathol-
ogy[J]. Abdom Tmaging,2007,32(6) :737-742.
Varadhachary GR, Tamm EP, Abbruzzese JL, et al. Borderline
respectable pancreatic cancer: Definitions, management, and role
of preoperative therapy[J]. Ann Surg Oncol,2006,13(8):1035-
1046.
Kelly KJ, Winslow E, Kooby D, et al. Vein involvement during
pancreaticoduodenectomy:is there a need for redefinition of bor-
derline resectable disease? [J]. ] Gastrointest Surg, 2013, 17
(7):1209-1217.
Zhou Y,Zhang Z,Liu Y,et al. Pancreatectomy combined with su-
perior mesenteric vein-portal vein resection for pancreatic cancer:
a meta-analysis[ ] ]. World ] Surg,2012,36(4) :884-891.
Clscf H 191 :2017-03-06 &[] H 1] :2017-07-10)



