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Shortening the operative time of laparoscopic colon and rectosigmoid cancer surgery:
A comparison of multi-port surgery and single-port surgery using video analysis
Jo Tashiro™, Shigeki Yamaguchi

[Background/Aims] Reducing the operative time of laparoscopic colorectal cancer surgery is desirable. The potential to
shorten the operative time of laparoscopic surgery was studied by single-port laparoscopic surgery (SPS) which used less ports
and a less assistant surgeon workload than multi-port laparoscopic surgery (MPS).

[Method] A total of 106 consecutive colon and rectosigmoid cancer patients, including 53 patients who underwent MPS
from October 2012 to December 2013, as well as 53 patients who underwent SPS from SPS induction until January 2014,
were selected. The operative time was compared between MPS and SPS. In addition, a video review was performed as part of
procedure.

[Results] The major factors to shorten operative time were fewer trocar insertions, solo surgery which reduced the assistant
surgeon’s work time, prior umbilical laparotomy, and omission of temporary abdominal wall closure. It was estimated that the
operative time of SPS was shorter than that of MPS by more than 10 min.

[Conclusion] The possibility to shorten operative time of laparoscopic colorectal surgery has great potential. Several
factors highlighted by video analysis contributed to shortening operative time. Shortened laparoscopic surgery times were
enabled by reviewing procedures following SPS for colon cancer and RS cancer, including advanced cancer. Video analysis
highlighted the factors contributing to a shortened operative time. These results have positive implications for both patients and

gastroenterological surgeons.
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DN 5. T GRS, SRE, RERE,
AT A ANVAEY » 7 OFRFRBIINC X % 3 2 DTS
BHEICORELRABELE %25, FROEIIRL T AN F—F
INA ZAOMEAN &) PRI M ST & 728, BIRT
bR O RIIEESFE TR O & 2> T b,
KGRI 2 IEREGE AL, /NHIEAI & DR —
% v 5 % 5L 3088 e 8% T4 Multi-port laparoscopic surgery
(MPS) & LCThg L SN T & 72—, 19904 EH 513,
BEARFEHRHEL T 57200 3 ~5 cmO/NHIEAN %2 FIH
LT, F—IMEWRS LAY, MEdTF2Hw20 LTal
D/ X 5 Reduced port laparoscopic surgery 1715
)W HoTERZ Y. 209 bR EEAIAVNS Wil &
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JI§ e 855 F4iif single-port laparoscopic surgery (SPS) 4%, H#A
TIE[TANKO] L IFIZ M Z 38U B LA E > T & 72 20
LA & S D SPSOFATIRERNIL, MPS & [M% £ 72
FERT 2 WL, EERBITSPS O T A3
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1) —7 7 & Z® (TOP Corporation, Japan) Z [ L, #l71
T8 —07 Lo ¥ AYSH A4 X (Applied Medical, USA)
W23 L7z, /BRI ERHE YD B & 72 30 AR B B Ol
EXIZHbLbETI~5cmOEFIHEZBW. 70 —7
A% 12 mmEE 10ecmEO Oy H—%H AT HIC 1
AKE, 5mmiE 75ecmED MOy h— 3 REEREEHIE
WAL, MEOBAF 2 —7 b4l A L7z (Fig.1B). MPS
ESPS & 12CO, ERTRMBIEIX 10mmHg. SPSIZHHLL
THFE SNz FRIEENT Y RiF 27 ) v 7 e wo 729kl
TS5 27 aryF N4 A 5mmillER a— FI3fEiE
P, EEIEMPS THWTW A EBWE AWz, 251
10 mmBEDOZ7LF YT NAI—F (NBEHEETF ¥ A
5 A VISERA Pro”®, Olympus, Japan) % i/ L, ##Eb)pasz
B3R F 38 35 e 6k [ Y BRI 35 18 % % 1 L (Harmonic ACE”,
Ethicon Endo-Surgery, USA), €/ R—S5BRA AR Y —
VY TTNA AIEH L e h o7z,
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BRI e 2, PHAIL 72,
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[ReRd 1.0 A0 IR R 0 G 5 1) [ - D B i

FMTRE R DG D o 72 [ EE | & TR IEE ] o 2 B
T, BEER, NIRRT (MPS vs. SPS), )
A )8 (R4 Functional end to end anastomosis vs.
RHEPY 4+ Double stapling technique) % bigMRET L, B
WEGE TN ARG THE T 9 % 1 % fldT L 72,
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WV OFFERF R B TR L 7.
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YU |, OMBIRIERMG A SRR, 7Y EVHEA, K
MM £ o [HIVRIE]L O HEED SERENYESET ],
QW& ORI R we A e [N SR ], @ FL—Cif
APLEMERT], @FL—yEEFSHA T TOTHA
BINZ 7213 78— MZEREL 7.
[Meat 3.0 2238 iR

FEMAREA S, PBUMERIZERD 2 &S TARE I HEE
5 M U7z, MERC TG, A (R RE 1 %
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HEE L, KRz (HiEERS 14-180). EHATHIZA ~
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F b, 1213173 ofER) Lz, [EREE] oRRNER T,
30 28—k v F A OVRIE Rz BERFOE TR
HHERGHB L OSERBITIET Y AT 4 v 7 Bl
&M, HERMNTTP< 0.05 DHHIZOWTEERMR
MEBIHh-72. MADOTF—=51%, v 7hH 4 Zn (%)
&gl (/M-I KfE] TR L7z, #EHY 7 MiE, SPSS
version 21.0 software (SPSS Inc., Chicago, IL, USA) #% fii ]
L7z, B4 5HIC & 5 T oMEix, £ET— 528
1E #4345 \2 5t B $° Mann-Whitney test % 5@ L, P< 0.05
EREAEHDE LT

B/ R

[Ras 1.1 Fahvie ) B R R 2 18 BRI 1~ 0 FL i
SEF O FARENE, T 11245 [63-256], 30/%—

& A IET 95 4372572 (Fig. 2). 95 4% Cut offfifi &

L7356, REHIRE 95 40413 30 B (28.3 %) TIEHIREH
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#E 95 LU Eid 76 B (71.7 %) 725 7= (Table 1). HZSRfF
Wik, HEEEEE O S E A oG (P< 0.01), HEk
FEFAMOSPS (P<0.01), W& HikoEEsNY & (P<0.01)
WCHBETROZ. ZERMATH S, SPSHER (4 v Xt
5.98) LARESARER (v X 48.14) A%, SRR TR
T4 AHAF72572 (Table 2).
(Mgt 2.] €54 04

A 0K s e A B O #S F- AT IRE [T 1, SPS T 17.5 4 D #

il

fii (MPS : 104.5 43 vs. SPS : 87 43, P=0.03) »3& & h 7=
(Fig. 3). &/%— F TMPS £ SPSOFWMFIEEZ~ v F > 7
LT, BERMAPEMT2ENZ SN LA [RERGE?S
JEEYIBA | D 8 — b @TIE b1 v — 3 AERME & B P
TED B WEZ & 0 B 45 4% (MPS @ 9.25 45 vs. SPS : 4 45,
P<0.01) A6, [RIMEE] D/8— FOTIZ/ARIE L
Bl7as o 7 —35% 0473 5 SPSH, /NN HRAE & KB
JE#ME A 4T 9 MPS X b ReR 4845 (MPS : 27.5 43 vs. SPS :
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Table 1. TAfriFR B (GERERIREOS 7oK vs. SRR IAEOS /T LI E)  RRZAMN 1 O L © S AT

T B2 AT
FHFERFIS K i FEAEIFEIRFOS Ll b
(n=30) (n=76) Aw XL 95% CI P&
i~ 68 [38-90] 66 [40-83] 1.02 0.97-1.06 0.31
¥R, BHE: n (%) 12 (40%) 41 (54%) 1.75 0.74-4.14 0.19
BMI, ka/m’* 22.1[17.7-27.7] 23.5 [17.4-29.9] 0.86 0.75-1.01 0.06
RIREELE D n (%) 11 (36%) 17 (28%) 0.71 0.28-1.71 0.44

STAITNM 27— n (%)

081/11/111/IV 7(23)/6(20)/15(50)/2(7)  15(20)/20(26)/36(47)/5(7) 0.99 0.61-1.59 0.91

25— E 23 (77%) 61 (80%) 033 0.09-1.22 0.09
BRI n (%)

RS 18 (60%) 27 (35%) ]

R R USSR 12 (40%) 49 (65%) 033 0.15-0.89 <0.01
BERESRFATA: n (%)

SPS 23 (77%) 30 (39%) . <001

MPS 7 (23%) 46 (61%) 019 0.07-0.52
MESE: n (%)t

{KI24% : FEEA 29 (97%) 38 (50%) )

1 DST %) 38 (20%) 0.03 0.01-0.26 <0.01
WMHD I, g*t 10 [5-30] 10 [5-160] 095 0.88-1.02 0.22
INBBEAIE, cm*+ 4 [3-5] 4 [3-6] 088 054-1.42 0.60
BIREFS1T S (AMPSATEST: 1 (%)

MPSIZ7 0 1 (13%) o

TN 0 1(13%) insufficient data

1 B2 PSRIE [ ME- e8], T FIlEiET BlIEERST, BMI: Body mass index, MPS: Multi-port laparoscopic surgery, SPS: Single-port
laparoscopic surgery, FEEA: Functional end to end anastomosis, DST: Double stapling technique.
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22 43, P=0.03) BSH SNz, —H Tl A A SHE]D/5— 1
Dix, MPSOIERPSH ATH ba v & —ZHHA LFE
B B &, SPS D/NGHIE & FAT S A TR IZ 1
%, FMHAION =TI, KEAKEZIT->Twiwn
SPS O PAMEBAE IR 2 Z 5 555, MPSTS 2-5 2@
ba v s —iFASLOBANCHER % 2 L T 72 (Table 3).

e SS9 B USRS HE O IRIEE W S 191 0 48 AT IR L2 A
BAEERO LD o728, SPST 1.5 5DIER (MPS : 126.5

5 vs. SPS : 128 43, P=0.42) & 72 5 7z (Fig. 4). &%/3— h T
VAR R E B & AR LS, TR AR 2 S BERELIE ] o
23— h@ (MPS : 7.5 43 vs. SPS : 5 45+, P=0.01) & [{A4} 4
el 78— 1@ (MPS : 19.5 43 vs. SPS : 13 4, P< 0.01)
TRMEM DA SN, [WHREIZET] 08— FOTHE)
FEMEO B X 2 W44 (MPS @ 8.34 vs. SPS : 5.8 43,
P=0.01) A LNz, — KT, [RAT—=7F—HA» S EE
Yk | o/8— F@1%, SPSOIEH L H AT —T 5 —%IFA

Table 2. TR GERERITEOS /ARG vs. R RIREOS LI E) R MK T

DI ; ZARHT

SLRARH
. 7w XL 95% CI P fa
EIEEML &Rl vs. ZRIXORS 0.68 0.23-2.02 0.49
PR F MPS vs. SPS 5.98 2.04-17.53 <0.01
WA KRR Vs, PARESH 48.14 4.39-527.96 <0.01

RS: rectosigmoid. MPS: Multi-port laparoscopic surgery, SPS: Single-port laparoscopic surgery.

7.001 P=0.43 % P<0.01| *% P=0.53
eoo{ 25([1-7] 2[1-5] ool 9:25[65-20] 4[2.5:9] | 3000 12[7.5-24] 12[7-34]
g5.OII!' %__ ; 25.00
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8901 T P=0.08| "% T P=0.48 #°% P=0.03
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Fig. 3. GHFEBEREG O 74 547 © £/85— MIBIT 2 FHRFM oK. fEixd

Sl (5) UM — iR fE] & PlE.
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T2 8E & B CIREHIE R (MPS : 2 43 vs. SPS : 3.75
45, P=0.01) L7, THAI] ®»/3— FBTHSPSIZHBIT S
B N L — v OB ERIEICREE 2 Z L Twiz (MPS : 9.5
45 vs. SPS 1 13 45, P< 0.01). F72/%— D [RNHEE ]
2GR o 7278, 1 $HBEOREAREIRIEMIZSPS THEIC
B 22 L CB Y (Fhyufli : MPS1.5%5, SPS345, P<0.01),

b

z =

U4, RIGREIH§ 2 IS T I L SIS L LT & 7228,
FMRER OEREDSETE LTHhIT SN 5L FIETM & I
L2720 7 ¥ & MMEHEERER N T2 B\ CRRESE Tl
DOFMIERIE R 72 " & SIEEGE TR o T i

Table 3. HHFEBERES] ; £5/3— MIBT 2 FMFHO~ v 5

¥k BHGH
MPS SPS
/=r n=20 n=25
DASHFOYH—BA  HEEG
DD ASEE HRET ATOF 55 -2
TSy D —hEE
SRS SUERLE
BRI i et
@FBBMEN SIEEM % ~OwH—IBA;2.5min
B)FIC L BRSTHEE BB
ICAIEEDRAES *+  ICANERDIEHFFES|
) RERBARALE [FETE
OMBUIRNSWEET ol T
ICAHRIRIERY *
OPmiRS) PaliRIRE PaflRa
*
SRR EDERS VSRR AR
SRR EIES VSRR AR
SHpRIEE SRR
GUMAIEENS. RERET  THBOER &
i B AR SRR
FFFmOHSTERR *
TS RhDIRE) AFEDiEEh
SR T SET
MR RS
BEUBESDS/VBERE 1 TSw D —LES
BITOF 05—
@SHRIE % AL, RS BRI, SEESE
#0705 -t BITOF o5 —HE
i TS b DA —LEH
\BURERREARE O
ESAE =T
s P MEEER, B FpILMBED, B
OEEEN SEEET O ¢
SREET SHIET
{RBAREAIODRE Tow kDA —LES
AR RIESERE O
@E8 BIEBED Bl
A\PARE A B AT RS AR SR

~Ow A—FFAREE

ICA: lleocolic artery, {i: BSMEERIRIE, *: BhFIEM, # P<0.05.

Table 4. /25 I#E M ORSHFE OREENW &HER]  £/8— 2B
FAFEMFENO< v F > 712 X AHES

MPS SPS
Sly n=22 n=17
HASEFOvH—EA  BIRERT
DHASRE SHREE #MIOFI5—8&
TSw hTa—LES
STURERLE SRR
PEREPIERE BEREFIIRER
@FBEME N SEEUE ¥ FOvh—EX:2.25min {
BYF(C L SRIFERM * INEBHERE
IMAM EROIBITES| * IMAIME EDIERHFESI
GEEMEI STBEET [FETLES AR IBARS
ST SR T
TMABRIEIRST %
~ PRI PoRIRIRE
OrapRm X IMVELCALIE IMVELCALIE
AERIEEMEES] *
_ SHAIEED SHUEE
ETHIED TS BADEN *
ERSEEE R R R
BEABMEDEEE T BEREEDEHES *
ERSOERDEN *
@ EAB LR TEAS ) FEALEE AR REIE
BRER BB
ERSES| * EhBES|

@RAF—=IS—HANSHEE 2AF-—TS—@A B SAF-TS—#EAD
R ERBTR R
SEBIET SRR T
ORI IR
REEE RS HRE 1 TSw T — LERS
BITOF09—%K
ES TN TR
OHRIT X AL, PrEEE EREY FELEs
RIZOF 29 —E4t BT OF 05—
RIEPSES O TSw kA —LEE
/MR RHRRE
EET EET]
MEIRELSERAMSTET BWRIIEN %
RS bl i =]
[l T EREEbEMEE IS ERREE
SRR n=3 SRR n=2
eI MEELE, 8248 S MBELR, 24
[ Le— > AB A EE MBS FL— 48 4
@EL—ABANSERET rOvh—#E O
SRS T SRR T
RSO RL—-28E 4
ARPARE RS 3 BAREEMESPARE
OFR % Bl S
J\IEERIREI s SRR ) \BIRERIR AR SEIE

hOw D—H#FATLERE] {

IMA: Inferior mesenteric arter, IMV: Inferior mesenteric vein, LCA: Left colic

artery, {t: BSRBERIRE *:

BhFESH, % P<0.05.

RECHEERBUL SPS THEZ A dp o 72 (Fhyfii 5 MPS3 §t,
SPS2 %f, P=0.02) (Table 4).
[Meat 3.0 778 ihg

MPS DI B (y= — 0.35x+130.1) %, fEBlz ERDL L
AR ) & R L7245, SPS O (y=0.13x+105.3) I,
R RHE A% /R L72. SPSICBWTERZ R b 2 LA,
W R AR~ L 2 2o 72 (Fig. 5) .

BEASEI V& S5 SPS EHERDMPS % ik L 726D O case-
matched study Tld, 52 CTFMHEMIZEN 2 L 1DIFHE
ICHER LT\ 7z P70 (Table 5) . 72 1000 BILL EOSPS %
L ¥ 2 — L 7zMaggiori & b koML E L5 . 4
ZEEE L 7= MPS & B L 721212, W U#E, FIE, #i%
JEB T4 12 b v B — % FI L reduced port surgery & 3
ALTEZ. $72F - MRESTFHEOUGELHEYEL, B



FERICAIZ O L DD SPSICRAT L7-KR, SPSIEIMPS L D)
LA EICTHIEHAEL oz b Wi LCT& 22 . S HD
Bt 5, %l & RSFE OIS T2
TRTTH2HAERRET L LTEMBEOSPSH I &, &

WHEEAYEDFREERTFTH 7.

P8R T KN AT U B RE F SR ORI

BV CHIRRH

W& EE N

T CRFE D720, FARERERHE~ORIIEZSPSOFH2 5 ZHE YT A2 5EH L, MPS & SPSTLbiMES L 7.
10.007 P=0.73 P=0.01 P=0.46
30.00 30,001

8.001

6,001 B 20,001 P 20.001
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Table 5. FHIREEIC B3 %3 BIEFAM & MPSO L, MPS & SPSO L#g

Ftrbsfa (93)

=8 0s Vs, MPS VS, SPS
Lacy et al. [5] 118 < 142
COST study [5] 95 < 150
MRC CLASICC trial [7] 135 < 180 -
COLOR study [8] 115 < 145 -
JCOG 0404 [9] 159 < 211 -
Curet et al. [10] 138 < 210 -
Hasegawa et al. [11] 188 < 275 -
Ramos-Valadez et al [15] - 162 N.S. 159
Wolthuis et al [16] - 83 N.S. 75
Champagne et al [17] - 104 < 135
Chen et al [18] - 165 N.S. 175
Papaconstantinou at al [19] - 128 N.S. 129
Adair et al [20] - 134 N.S. 139

0S: Open surgery, MPS: Multi-port laparoscopic surgery, SPS: Single-port laparoscopic
surgery, *: £ORERYEM, </>: statistically significant difference, N.S.: Not significant
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