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of Three-dimensional Imaging with Multislice CT
for Laparoscopic Colorectal Surgery
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Purpose: Laparoscopic colorectal surgery, while minimally
invasive, is a complicated technique. Therefore, prior to this
surgery, it is important to determine the anatomical informa-
tion of colorectal cancer.

Materials and methods: Fifty-eight cases of patients with a
confirmed diagnosis of colon cancer [caecal (n=4), ascending
colon (n=6), transverse colon (n=7), descending colon (n=2),
sigmoid colon (n=22), and rectal (n=17)cancer] were evaluated
using multislice CT before laparoscopic surgery. CT exami-
nation was performed in an air-filled colorectum by colon
fiberscopy. Contrast-enhanced images on multislice CT were
obtained at arterial and venous phases. All images were reviewed
on a workstation, and three-dimensional (3D)images of vessels,
colorectum, cancer, and swollen lymph nodes were reconstructed
by volume rendering and fused (integrated 3D imaging). We
evaluated the usefulness of integrated 3D imaging with multislice
CT for laparoscopic colorectal surgery.

Results: Integrated 3D imaging demonstrated clearly the distri-
bution of arteries feeding the colorectal cancer and the anatomi-
cal location of colorectal cancer and arterial and venous systems.
Moreover, measurement of the distance between the aortic bi-
furcation and the origin of the inferior mesenteric artery and that
between the base of the inferior mesenteric artery and the origin
of the left colic artery on integrated 3D imaging contributed to
safe, prompt ligation of the vessels and excision of lymph nodes.
Conclusion: Integrated 3D imaging with multislice CT was useful
for simulation of laparoscopic colorectal surgery.
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Fig. 1A, B. A 67-year-old woman with advanced cancer (SE}at right flexure of the lransverse colon.

A: Integrated 3D-CT image at arterial phase shows the tumor directly fed by a branch of the ICA and MCA-rt. A B
B: Integrated 3D-CT image at venous phase shows ICA running ventrad to SMV (type A).

(MCA: middle colic artery, MCA-rt: right branch of middle colic artery, ICA: ileo-colic artery, SMV: superior me-

senteric veln, ICV: ileo-calic vein)

Fig. 2A, B. A 58-year-old man with advanced cancer(S$5)of the ascending colon.

A Integrated 3D-CT image at arterial phase shows the tumor directly fed by the ICA. A
B: Integrated 3D-CT image at venous phase shows the ICA running dorsad to the SMV (type B).

[LNs: lymph nodes (red: paracolic lymph nodes, blue, iles-colic lymph nodes)

RS SR MTIER FIE £ CORBEWATICHlETE
g, MmFRme o FE - MEFMFIITAS, b
b, SEOIERIZDVT, Integrated 3D-CT iR
k., 3FCAYICEEEEEEE L, FOHECHETILARIR
SHEER A & T IS S RS £ CoOEREIL35~T75mm (T
47mm) (Fig. 4) T, THEMERRET D S e EIR

26

FCOHEMIE22~7 1mm (FH43mm) (Fig, 5) & HAZESK
% {, Integrated 3D-CT E{E COEEMENTHTHSZ
bEEEE LA $7:, sUERGETTE 3 I > /i sl
a7z, WERHOInegrated 3ID-CT Bl T8 1SR TIER
HEABEIR AR EBREL T T, SEOERMEH
5 2 SIRESARIIAR & FER T & /- 4 EM (Fig. 61 4Z¥ LT, W

AXEfSIE Raad W7




L S A Nk 157

L0 1) > g i & T RS BB AR AR & b L EhAR  ©
en bloclZ4TVvy, &% 2 SIRASIMEIERMLEE O A& % 0F L Tha#
NEEhIR, %% 1STEsIeERRE L U LEMEREEFET sk
ATE. £ BREOIntegrated 3D-CT ®{f (Fig. 7) 12,
T RN BEAR IR & s ISR & o IR 25 L, Koisil
RREAFFITIZ, IR MIBSNGAR « LB BB, i IBEbiR
ERBL v E MR INETI L CEATE L.
37 M  -FFHIT S 2 PR O RE O 3 RTINS E IR
HICEETAZ LIt LT, EET-<2RTDETONE
biaZ EMTEL.

£ 2

HFESR TREBEM AT O SILLR, EES T T oEN8IC
o L CIMRESR T FlidsiifT &4, KBSz L T4 ks
FBTFFROELSEOENTE:, WS T, Ml
F#z s, A2 LW Elo oA EE T R = B
L, BELLELTWAFSHHDL, 2612, WEMLN
OIEFHEHITEA LW EbinboT, SR
A E DO B METE, o) AL
Ytah, LizdoT, ARMMOEH S S ot SEkio
BEAT, s B,

B B~ ORNEE TRl Lk, 19914EGUZ 174
R EER S F U L TiTbRY, 25021993
EGIZIE 2 BELL L) oY &4 - LT E T
ALTEZ, LdL, MEEETFRFCIEaf@i8uiL i
¢4, HIEREERICMA Z EDTELWHMELER Y

|

3D-CT images.

A: The distance on integrated 3D-CT image at arterial phase is 35 mm, the shorlest among the presen! cases.
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Fig. 3. A B5-year-old woman with advanced cancer(SS)
al the left flexure of the transverse colon. Integrated 30-
CT image at arterial phase shows the tumor directly fed
by accessory MCA,

Fig. 4 A, B. Measurement of the distance betwean the aortic bifurcation and origin of the IMA on integrated

B: The distance on integrated 3D-CT image at arlerial phase is 75 mm, the longest among the present cases.

{IMA: inferior mesentaric artery)
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Fig. 5 A, B. Measurement of distance between the base of the IMA and origin of the LCA on integrated 30-CT images.
A: The distance on integrated 3D-CT image at arterial phase is 22 mm, the shortest among the present cases. A
B: The distance on integrated 3D-CT image at arterial phase is 71 mm, the longest among the present cases.

{LCA: left colic artery)

Fig. . A 42-year-old woman with advanced cancer (S5)of
the sigmoid colon. Integrated 30-CT image at arterial phase
shows the tumor directly fed by S2.

{51: 1st sigmoidal artery, S2: 2nd sigmoidal artery, SRA:
superior rectal artery)
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Fig. 7. An BO-year-old man with advanced cancer(SE)of the
recium.

Integrated 30-CT image at venous phase shows association
of Ih? LCA with IMV and left ureter. (IMV: inferior mesentaric
vein

fz. THICE T, BeMSMRE, ZMOREIREL LD,
MEO® 3 JOCIEOMERE B LAz, KR
TEZNFAT A ACTOFMOE {1, CT colonography
T, H)—7F, WHAL)—=¥, ar¥a—y¥iE
WinOifH 2 BE LT A, bivbhut, BEOm: 3
SOOI RICATE L, BTG EhRRIE 2 49 2 2ok iehl « 4

HEREMSIE ol a5



ok

B5mITEEEALY, WELY A IV I TRIET S0
bolus trackingE & i\ 7z, %7z, RIFLREHREIE, B3 —
FEEAFT 5720, RE60kgEL EDAER]IZ13300mgl, ml
JEA A 2P — FA50ml 2 L, R OReturn 2t
o THMEFGE G 6 I LI h > T 5 Go and Return
EEREIRL, 5512, bbb I b OREOE WL
BRICEZER, NEAR) >3, K% Ha &€ 72Integrated
3D-CTH[{% % i3 L 7z. Integrated 3D-CTH{{§IZ, FiEHEAC
MEDFE, MEDNY) -3 3, BEROMNE LR
AT BRI U, AOTE 22 AL EE & @) 72 1) o SET S
e BGEICHAT T 5 2 E 2 TTREIC L, MERESE T FaF Rz
H.TH 5 REZRED KN & SARMEIEIR O Rt DRk X
{HFETHIENFTES.

124 159

= &

MRS T KGR FAT IS BT, BESH, JERY oo,
Kl % i S 2o Integrated 3D-CTH 42 13 B 55 D 32 MM 4%,
FRINEDELT - SIRTEEEE HEIZHIE L. B2k, 3
) 2 SE G OIS & B HSMAE, EATRICH LCHHE
T, &0 LETHIMEL BNESET KB FAMT OB 2 %47 %
THLTWnA,

ARG LD T X610 HAEEHUSHRE SRR S CER 144 4
A, MF)ICTRELL.

X

D BEOSEZ, BEET, FEHEA, b 3D-CTIAWES %
L7 4 O MmEIE % 0F 5 RS TD3 ) &/ SEishidals. 448k
B 84 1 323-330, 2001

)R 7, BB, FNIFH, b Multislice CT Dk
BT EM, KEBFEM~OH. BURINH 34 1 133-138,
2002

3MA T, BENEZ, HNIFF, b v VFR5 14 ACTEH
72 =R IC PRI 1 00 FR AR ISR 55 T 5~ D B s P —
W F A AT RGN LT —. ERERTI 18 © 476-479,
2002

4) BEHET, BHEL, AIFE  No-touch isolation technique
V2 X B BEIESE T HE M A YD BT — Surgical trunk #5005 A >
PHEDT—. Fiff 55 :31-40, 2001

5) Saclarides TJ, Ko ST, Arian M, et al: Laparoscopic removal
of a large colonic lipoma. Report of a case. Dis Colon Recturn
34:1027-1029, 1991

6) Alexander RJT, Jaques BC, Mitchell KG: Laparoscopically
assisted colectomy and wound recurrence. Lancet 341: 249
250, 1993

FHO1S4E3 A25H

7) Wexrer SD, Cohen SM: Port site metastases after laparoscopic
colorectal surgery for cure of malignancy. Br J Surg 82: 295-
298, 1995

8) Milson JW, Boehm B, Hammerhofer KA, et al: A prospective
randomized trial comparing laparoscopic trial comparing
laparoscopic versus conventional techniques in colorectal cancer
surgery: a preliminary report. ] Am Coll Surg 137: 46-57, 1998

9) Yee J, Akerkar GA, Hung RK, et al: Colorectal neoplasia: per-
formance characteristics of CT colonography for detection in
300 patients. Radiology 219: 685--692, 2001

10) Ferrucci J: Colon cancer screening with virtual coloroscopy:
promise, polyps, plitics. AJR 177: 975-988, 2001

11) Yoshida H, Masutani Y, MacEneaney P, et al: Computerized
detection of colonoic polyps at CT colonography on the basis
of volumetric features: pilot study. Radiology 222: 327-336,
2002

12) Kim T, Murakami T, Takahashi S, et al. Effects of injection
rates of contrast material on arterial phase hepatic CT. AJR 171:
429-432, 1998

29



