10 SRMG#E VoL 90 No.l (2004: 1)

(#5)

3,0001

=R 4]
Opy K&

2,500- BAve/ 4k
EFTAMSE
BHRKIBS

2,000+

1,500 1

1,000

5001

0 91 92 93

3 AERICHT ZERSETTER
(BAPIELENRESS 6 @7 > o — M EZEHY)

BRI ED 2R RN LTS
(K 3). KBEIoHT 2 BEET RN, ek
HEE S REER) Y EBBRIHI 20, 8FS
Fh7 O—FENERENTERY, BEOH
BEFH & ARSI D HEL T, BEO
BE R T o 72BI2Y) Y EIERE R TS SV T
Tu—Fk, RMoMEREE I FRBELY o8
WSiE % 1T T OO ERES LW 5
AT 7o -5, RS SRS HIRE L
W THIEONE & BREOBII AN~ 2
MUESARERICIE T 5 I 7 7o —F ik, Sk
AT U CHREEAI e R AN— A ZERT 51
WS T 7 u—F R b, BTSRRI
L TEREN TS,

2, KEmICHT 2SR T FHORNE
KIHoat§ 5 BES T FN3, EHREETI,
5 v ¥ MEHBRBRORR, HEFHLRBLT,
WEDEREHFP L HEEIHOBRIEAE < AR
O B SER AT RS VERBETER
HIENR TV S S CENSFCIFHES Ty ™.

B AICE L Tid, RE(NCI trial), %5
(Classic trial), *—AbFF Y7, F4 D, AR
4 ¥, 83—y ,3(COLOR Trial) DB N —
THN9Q0EMRB YT KHUEL B R E B L
TWEE, ZORREERIITELII3I~5%E
By 5, FORPT, B, AL YDITN—T
FEBFHRICELT, v 5 ALBRROBE
EEL TS, ARz nd
DD, stage I, I TIHEFRIZEE LR, VY
NEERE DS stage TILIZBWT, FBETH
I Y& UAKKSET R0 F A EREIE RIS
WEDRRTHo T,
ERTOREBREICET 55 v ¥ AMLEEEER
RPREShTwiwg, BEE, BEHE)S
AR S [ASAAZ LT 2 S TR MBI,
KBS 0% HEUREFID) BT, EREA
FEOKEE A 2 ST Rl obHREH
ML sheD, Thick s EENIRER S ) B
SN7=2036F80FIGRIEF] (A REL40580, &G
FoAIF) I B»T, BBEEE, SENFORE
232» A (BE125% BT, 5ELEFER,

— 188 —



Dukes A : 995%, Dukes B : 96.8%, Dukes
C:79.6%, T-EBHETE, BEHMOPIYE
»254 B (55K1024 A} T, Dukes A :98.7%,
Dukes B : 86.2%, Dukes C :828%& w455
THhotz. THBEAF—YVBIHEBEFROR
WEEBELTHE 6T, ©L5 Dukes BB
THESETEROFVBRERERIREIATY
B, AL Y OT =T 2P EOWRFROR
20 B IR T R R ICRWEEE L b 7
LY ZE L oM Twa, ol LTF
FHZ BN FT A RRIERRRT OENLHIT o
A%, WEZHELRERIELOR TV,
S D EICBT G 5 ABIER
5 ¥ MMERBRRBPLELE L L.

IV. FHEIC T 2R T3

1. WRAORRBEERR

19914E Reich H & OIS T IR ORI D
it o LIES b E Gl A i,
B2 & BAERBICH T2 @G L AL TH S
7oo LA LI IHUE, BEMNROEER LT
B2 S FEEGEICN LT BEEST IR
% RURMC AT T B RERA M LT & A FFARIC
MHhvA s oEBXUs VT BRSNS
L IGREENIERIC S 5.

FREE T EM ORSHIEITOWT, HRIATHERE
REEFENEEETH L. BOEELHRELSD
REFMTHY, FRECHHIRISICRET SR
EARE L L, WA TSR A
BUIBRASERMAR TS Y, RELITREILER
FEHHDEE I B TR & ST
5.

FH EOMESE LT, FERCREERON
THRATAET 2 700, AR T A Ric BVt
LERENEORRBTAERTHS, Lo
T, bhbhoOWECIERES ) BT
FITTHBRE BT LTV 5.

EWNEH~OBESETFEHOBR 11

2, FHECHT RS TTFHONE
FEREsE T AT YIBROEIIA TS DV TR E 2K
BRI @SN R {, FEMIzTFH Ty
LR T L OERNEBEOREDLTH L, 4
RaEki 3 CIEEE T AT SIRIERI2001 & B 0B
FEOIRER & 2 L & 2 A, THEEERR IR
BcH, B, MEERBE%EL,
APHEREIZIZEZRRORWER Tho /2, BH
Bz owWTid, BEFTOLIALEFEL T
UEBREARIIBVWTHELRERZD T
v, FERICBVTHEEREDA Y v bR
ND & BEER 2 BIR L e dt s, EEEERE
EEBILELIZER LTV CHOEEDNRS,

V. BkER

1. BESEXRIC2WT

PRENF MR OEMc BT, i, HEo
Ay MCoWTREESHRESATWE I,
EBM OE A SHRTE 203V, F7-
BRSHCc BT, B - KRR I LOBITEC
T BARBE RIS N TRV oK
Thb. bhbhid2001FE LY, Hi56Y
AABFFEBIERE (JLEFHD) 12T, KIRSE - B - &
WA EEp BRI S PRENAR R OB
PRI OWTHIRZTo TE2, TOWEHT,
Zh I CICERREFEO SR LR ORI
REHEEF— ¥ &R, bYEOABR - I
& - BRI AR T TR OSHEORE,
Thb b BRI 5 RO FEO LEY
ZHOMILE, 61, ZOWMEEIZD4H
Y EE, BRI BY AEIIRE T — I
- eWMRFERL TV, T22n b0l
BERE 2T, SEEEX VI EESEEHEA
EERDECTFIDICLAFR TV b ER
R34, BEREREEMESNV—7(JC0G6)
WL, XEHHT 25 v ¥ ALHEGER(RCT)
ZTTHTwas, hon7uday MIRL D,
HAER G MFUCRE L ) 2 HOB AR R
ROohBZEEZERFELTWA,

— 199 —



12 #i#EE Vol 90 Nol (2004: 1)

2. PRSI EHERE

FHRAEE ) SRS CEEA OREER, &6
RN AOERY, BOHH - B - 8582
OEWMENHECEOLIFELYE52 5, K
ol s hTwiy, B, BRsc, 1B
BE T W ERERSTORTWEY, 47
Ld#— L REME O Tuwiy, bhvbitd,
ZOFHLVHEHEY [ASFENEEESE] ¥ LB
5}, RERS ARBAEEYRM - FFigRE - ) v
RS - BB DL ) REEE 52 20 ER
EFVERVTRE L. TOBE, REVAK

BB, LA LR, Mikets, |

BlEEEE, U UEIERSIHE NS EE RV
L, —H, FONEHRE~DY 2 —IDi:bhfF
ERICE LU THMREEDT RN H 5 L 2R LD
izL7-. ARENHOERDIZDHITIE, BRI
EEBREEOEY A4 Fhs T 7O —F LT
ZERYEEEZ OGNS,

3. BH QOL OFHE

% OEERIRICL Y, BEETERORRS
BAHLPICINTVEY, BEQOLIALT
BREOZEBNFHROERE L 47 LR
ATy, 20024E JAMA BRI hIKE
FICBT BT v ¥ AMULBEBROSE T O I
BETFEHOAY Y PRI HOTITHo0 &
%, MRS Lo BREE 2P OoichbiE o
EEBERICD - 72E0E LR O QOL &%
HEDHTW L LEN D .

X 13

1) BERRSENES  ARANRERN T AT o~
F-HeMMTHEREE -, THEIGR 7:479-567,
2002,

2) Kitano S, Iso Y. Moriyama M., et al: Laparoscopy-assisted
Billroth I gastrectomy. Surg. Laparosc. Endosc 4 : 146-148,
1994,

3) Ohgami M, Kumal K. Otani Y, et al: Laparoscopic wedge
resection of the stomach for early gastric cancer using a
lesion-lifting method. Dis Surg 11 : 64-67, 1994.

4) Ohashi S: Laparoscopic Intraluminal (Intragastric)
surgery for early gastric cancer, A new concept In
laparoscopic surgery. Surg, Endosc 9: 169-171, 1895,

5} Adachi Y, Suematsu T, Shiraishi N, et al: Quality of life

4. FHUVWERCHEEORR
BHBOBHIOIIRERZED 0LV
b, VAIIBENOQOL XM LEEshE
WHZEILHERTBLAMEL TV S,
Sentinel node navigation surgery (SNNS){Z &
%) YEEOLES R ATRICHITL, SR
BT ) o EI R B ZEICE Y, B
EINNSLFTHILIMRHELRLTHAS. —
77, Hand-assist % BT, Eiflk) 7385
HERBOERITE) LT2TRAIL SN, &
FREA~OBRIADRAALNT WS, Robotic
surgery DEBIC I W 2 5L 2 FMBEROERE
BISOURPELLEZ OND, BEETEICS
W, AR EET L%, RIRTEREE
#HEL L oR T i L B SRBENFHT
Y, P ELBROFHEIZE O THERET RN
TRLTVDDEEZLND,

EbhijiC

BB A/ RHGER, KSCERLE
FELTWD, Zhid [BFCRS L] %
EREE) AR TR OB L BETHON
BEROIPED LR THEIAIKRE
W S8 RENEBIIBYAERETEND
BRSSP RE QOL, $HER LITowThAt
B SERL ARV TOROEVIFEREZH S 2
2L, 0D THLEL OBENRELEEETF
MOBRIZH LB L I HoTRE LN,

after laparoscopy-assisted Billroth-I gastrectomy. Ann.
Surg 229: 49-54, 1999.

6) Adachi Y, Shiraishi N, Shiromizu A, et al: Laparoscopy-
assisted Billroth-I gastrectomy compared with conven-
tional open gastrectomy. Arch. Surg 135 : 806-810, 2000.

7Y Kitano S, Shiraishi N, Kakisako K, et al: Laparoscopy-
assisted distal gastrectomy (LADG) for Cancer; Qur 10
years’ experience. Surg. Laparosc. Endosc 12 204-207,
2002.

8) Kitano S, Shiraishi N, Fujii K, et al: A randomized con-
trolled trial comparing an open versus a laparoscopy-
assisted distal gastrectomy for the treatment of early
gastric cancer; an interium report. Surg 131 : 306-311,

— 200 —



2002.

9} ATEICHE ; BB TARYR -FA0RE - BR X IRE W
P TREFEN FTIU—FLRS¥—VFFor=v?s, B
VT ABVIBASR, E¥ER, B, 68, 2002

10} Hasegawa H, Kabeshima Y, Watanabe M. et al:
Randomized controlled trial of laparoscopic versus open
colectomy for advanced colorectal cancer. Surg. Endosc
17 : 636-640, 2003,

11) Hazebroek EJ; Color Study Group: COLOR: a random-
ized clinical trial comparing laparoscopic and open resec-
tion for colon cancer. Surg Endosc 16: 949-953, 2002.

12) Lacy AM. Garcia-Valdecasas JC, Delgado S, et al:
Laparoscopy-assisted colectomy versus open colectomy
for treatment of non-metastatic colon cancer; a ran-

EERE~ORBESTEHORR 13

domised trial. Lancet 359 2224-2229, 2002,

13) LR, JLEd, NEXEIED  EESmE AT
B4 [HAEY 2RO 205l 4
2M7 ¥4 — FRERRERE L KA 2959, 2002,

14) fEFFIER], BAES  ARSASARCBG A HoRM - EE
8. BY4EE 101 526530, 2000

15) Weeks JC, Nelson H, Getber S, Clinical Qutcomes of
Surgical Therapy (COST) Study Group: Short-term
quality-of-life outcomes following laparoscopic-assisted
colectomy vs open colectomy for colon cancer : a random-
ized trial JAMA 287 : 321-328, 2002,

16) JLEFirE, HAXTES : RSN HFROARE~ORN. E
ZNHwa 195 1023-1024, 2000,

— 201 —



Surg Endosc (2004) 18: 1447-1451
DOL: 10.1007/s00464-004-8149-x

© Springer Science+Business Media, Inc, 2004

Wiy,

-

-
L -
-

KN

and Other Interventional Techniques

117

A comparison of the complication rates between laparoscopic
colectomy and laparoscopic low anterior resection

S. Yamamoto, S. Fujita, T. Akasu, Y. Moriya

Division of Colorectal Surgery, National Cancer Center Hospital, 5-1-1, Tsukiji, Chuo-ku, Tokyq, 104-0045, Japan

Received: 25 March 2004/Accepted: 6 May 2004/Online publication: 26 August 2004

Abstract

Background: This study compared the short-term out-
comes, including the complication rate and minimum
surgical invasiveness, between patients with colon and
rectal carcinomas, who underwent laparoscopic surgery.
Methods: A review evaluated 151 patients who under-
went laparoscopic colectomy (Lap-colectomy; n = 120)
and laparoscopic low anterior resection (Lap-LAR;
n = 31) between July 2001 and December 2003. The
short-term outcomes were compared between the two
groups. :

Resuits: The mean operative time and blood loss were
significantly greater in the Lap-LAR group. However,
the complication rates and postoperative course between
the two approaches were similar, and no anastomotic
leakage was observed. There was no significant differ-
ence in the serum C-reactive protein level and white
blood cell count between the two groups in the early
postoperative period.

Conclusions: Lap-LAR for rectal carcinoma can be
performed safely without increased morbidity or mor-
tality, and its short-term benefits are comparable with
those conferred by Lap-colectomy.

Key words: Laparoscopic colectomy — Laparoscopic
low anterior resection — Complication — Colorectal
cancer — Short-term outcome

More than 10 years have passed since laparoscopic
surgery became the approach of choice for colorectal
cancer, but its value still remains unestablished. One of
the reasons for this is that oncologic safety, which is the
most important factor in a cancer surgery, has not been
well confirmed for LS as it has for conventional

Correspondence to: 5. Yamamoto

open surgery. Oncologic outcome is not compromised
by the laparoscopic approach, at least in the short term
[6, 7, 9, 19]. According to some reports, the treatment
outcome for laparoscopec surgery is not inferior to that
for open surgery in terms of 5-year survival. However,
the safety of laparoscopic surgery should be evaluated
and confirmed in prospective randomized controlled
trials 8, 15].

Unfortunately, laparoscopic surgery as an approach
to rectal cancer is a very difficult surgery from a tech-
nical standpoint. Consequently, many trials have
excluded patients with middle and lower rectal carci-
nomas. Laparoscopic low anterior resection (Lap-LAR)
reportedly involves a high rate of anastomotic leakage
(5.7-21%), and some authors have recommended cov-
ering ileostomy routinely in Lap-LAR cases, a step that
is not required in some open surgery cases {1, 3, 5, 10,
13, 20]. Technical difficulties may be overcome by the
surgeon’s proficiency, and by the improvement and
development of instruments, but because of the high
complication rate, it currently is controversial whether
Lap-LAR can be regarded as a minimum invasive sur-
gery for rectal cancer.

Since our first laparoscopic colectomy for colo-
rectal carcinoma in 1993, approximately 280 laparo-
scopic resections for colorectal malignancies have been
performed at our institution. In June 2001, we unified
our surgical and postoperative management proce-
dures, and began to expand the use of laparoscopic
surgery to include middle and lower rectal carcinomas.
As a consequence, the complication rate and mean
length of hospitalization have been reduced at our
institution.

In the current study, short-term outcomes, including
the complication rate and minimum surgical invasive-
ness, were compared selected patients with colon carci-
noma and those with rectal carcinoma who underwent
laparoscopic surgery at our hospital after June 2001 to
evaluate whether Lap-LAR 1s a surgical technique with
benefits similar to those for laparoscopic colectomy
(Lap-colectomy).
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Patients and methods

Patients

Between June 2001 and December 2003, we performed 151 continuous
laparoscopic resections for selected patients with colorectal carcinoma.
Becaunse the safety of laparoscopic surgery patients with cancer re-
mains to be established, candidates for radical surgery were patients
who had a preoperative diagnosis of T1 or T2, Additionally, laparo-
scopic surgery cases also included patients with a preoperative diag-
nosis of T3 who nevertheless wished to undergo laparoscopic surgery
and those with colon or upper rectal carcinoma for which palliative
resection was considered necessary. We excluded the following groups
of patients from laparoscopic resection: patients with tumors larger
than 6 cm, patients with a history of extensive adhesions, patients with
severe obesity (body mass index exceeding 32 kg/m2), patients with
intestinal obstruction, and patients who did not consent to laparo-
SCOPpIC surgery.

All the patients were evaluated before surgery by clinical
investigation including barium enema, total colonoscopy, chest x-
ray, abdominal ultrasonography, and computed tomography. For
the patients with rectal carcinoma, a primary rectal carcinoma was
defined according to its distance from the anal verge, as determined
by colonoscopy. The tumors were grouped into Jower rectum (0-7
cm), middle rectum (7.1-12-cm), and upper rectum (12.1-17 em).
We defined conversion lo open surgery as any incision Jarger than
7 cm, excluding cases in which the incision was enlarged because
of a large specimen that could not be removed through a 7-cm
incision.

Laparoscopic technique

The techniques of laparoscopic resections have previously been de-
scribed thoroughly [6, 19, 20]. For right-sided lesions, the right colon
was mobilized initially, and the vascular pedicles were divided at
their origin, together with the draining lymph nodes intracorporeally.
For patients with a preoperative diagnosis of T2-T3 lesions, the
laparoscopic no-touch isolation technique was performed [12). With
this technique, after early proximal ligation of the tumor-feeding
vessels and resection of the mesentery intracorporeaily, mobilization
of the right colon was performed. The bowel loop was delivered
under a wound protector through a small incision. The division of
the marginal vessels and the anastomosis were performed extracor-
poreally.

For transversecolon lesions, mobilization of hepatic, splenic, or
both fiexures was performed according to the tumor location. Proxi-
mal ligation of the right, left, or both branches of the middie colic
vessels at their origins was performed intracorporeally or extracorpo-
really. The bowel loop was delivered, and anastomosis was performed
in the same way.

For the descending colon and the proximal sigmoid colon lesions
for which extracorporeal anastomosis was considered possible, the left
colon was mobilized initially. After mobilization of the splenic flexure,
intracorporeal ligation of the tumor-feeding vessels (left colic artery,
sigmoid arteries, inferior mesenteric vessels) at their origins was per-
formed. The bowel loop was delivered through a small incision, and
the division of the mesenterium was performed extracorporeally, fol-
lowed by extracorporeal anastomosis.

For the distal sigmoid colon and rectal lesions, after mobilization
of the left colon and splenic flexure, if necessary, intracorporeal high
ligation of the inferior mesenteric vessels followed by mobilization of
the rectum and mesorectum was performed. For higher lesions, mes-
orectal tissue down to 5 cm below the tumor was excised routinely.
Middle and lowér rectal tumors were treated by total mesorectal
excision. Rectal transection was performed with endolincar staplers
{Endo GIA Universal; Auto Suture, U.8. Surgical Corp.,, Norwalk,
CT, USA). A 4-cm incision then was made over the mid-lower port
site, and the bowe! was exteriorized under wound protection. The
anastomosis was performed by the double stapling technique. For
patients with lesions located within 2 em of the dentate Jine, laparo-
scopic intersphincteric rectal resection and handsewn coloanal anas-
tomosis were performed. This surgical technique has been described
previously {18].

Study parameters

The parameters analyzed included gender, age, body mass index
(BMI), prior abdominal surgery, operative time, operative blood loss,
conversion rate, days to resume diet, length of postoperative hospital
stay, and both intraoperative and postoperative complications within
30 days of surgery. Pathologic staging was performed according to
Dukes’ stage. White blood cell (WBC) count and C-reactive protein
(CRP) in serum were measured preoperatively and on postoperative
day | routinely, and on postoperative days 2, 3, and 4, if necessary.

Statistical analysis

Statistica) analysis was performed using Student’s ¢ test, Fisher's exact
test, and the chi-square test as appropriate, A p value less than 0.05
was considered significant. .

Results

The patient demographics are summarized in Table 1.
No significant differences were observed in baseline
characteristics between the two groups, with the excep-
tion that mean BMI was significantly greater in the Lap-
LAR group (p = 0.0438). In the Lap-LAR group, two
patients underwent laparoscopic handsewn coloanal
anastomosis, and a transverse-coloplasty pouch was
constructed for two patients. All the patients with cov-
ering ileostomy underwent ileostomy closure. With re-
gard to simultaneously performed surgical techniques,
the Lap-colectomy group had two patients who under-
went combined surgery: one had a laparoscopic chole-
cystectomy and the other had resection of a benign
submandibular gland tumor. In the Lap-LAR group,
two patients underwent concurrent laparoscopic chole-
cystectomy. Data on these combined surgical techniques
all were included in the analyses of the colorectal cancer
surgeries.

Operative and postoperative results are shown in
Table 2. All the operations were completed laparo-
scopically in this study. The mean operative time and
blood loss were significantly greater in the Lap-LAR
group. We did not experience accidental intestinal per-
foration at or near the tumor site. Liquid and solid
foods were started on median postoperative days 1 and 3
in both groups. The median length of postoperative
hospitalization was 8 days in both groups. No signifi-
cant differences were observed in the postoperative
course between the two groups. All the patients were
discharged to home. :

The postoperative complications are listed in Table
3. There were no perioperative mortalities. The mor-
bidity rate was 13.3% (16/120) in the Lap-colectomy
group and 16.1% (5/31) in the Lap-LAR group. How-
ever, no anastomotic leakage occurred in this study.
Reoperation of the laparoscopic division of an adhesive
band for a postoperative small bowe] obstruction was
necessary for one patient in the Lap-colectomy group
(0.8%). No significant differences in complication rates
were observed between the two groups. No significant
differences were found between the two groups in terms
of CRP and WBC levels after surgery (Fig. 1). At the
end of the study period, only one patient in the Lap-
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Table 1. Patient’s characteristics

1449

Lap-colectomy Lap-LAR p Value
Number of patients 120 i
Sex ratio (male:fernale) 71:49 18:13 1.0000
Age(years) n {range) 61 (30-88) 59 {(37-76) 0.3693
Body mass index (kg/m2) » (range) 22.7 (14.9-29.6) 233 (17.5-32.4) 0.0438
Prior abdominal surgery n (%) 28 (23.3) 14 (45.1) 0.3545
Dukes’ stage (1)
A 94 23 0.5248
B 5 0
C : 16 6
D 5 2 '
Follow-up (months) n (range) _ 13 (2-33) 14 (2-33) 0.8472
Location (n)
Cecum 15
Ascending colon 21
Transverse colon 16
Descending colon 12
Sigmoid colon 56
Rectosigmoid/upper rectum 6
Middle rectum 6
Lower rectum 19
Laparoscopic colorectal procedures (n)
Ileocecal resection 15
Right hemicolectomy 27
Transverse colectomy 5
Left hemicolectomy 2
Descending colectomy 10
Sigmoid colectomy 4%
Partial resection ) 12 _
Anterior resection with DST 29
Anterior resection with ISR-CAA 2
Transverse coloplasty pouch 2
Covering ileostomy 6

Values are means (range)

Lap, laparoscopic; LAR, low anterior resection; DST, double-stapling technique; ISR-CAA, intersphincteric rectal resection and handsewn

coloanal anastomosis

Table 2. Operative and postoperative results

Table 3. Morbidities and mortality

Lap-colectomy Lap-LAR Lap-colectomy Lap-LAR
n (range) n (range) p Yalue (m) ) p value
Operative time (min) 200 (115-348) 250 (190-472)  <0.0001  Mortality 0 0
Blood loss {ml} 32 (5-248) 60 (10-265) 0.0011 Morbidity
Conversion 0 0 Wound sepsis 4 2 0.4007
Liquid intake (days) ‘1 (1-3) 1(1-3) 0.9562 Bowel obstruction 6 1 1.0000
Solid food (days) 3(2-5) 349 0.829] Urinary tract infection 3 0 1.0000
Hospital stay {days) B (7-20) 8 (7-17) 0.2520 Anastomotic leakage 0 0 1.0000
Abscess 0 ! 1.0000
Values are medians (range) Pneumonia 1 ] 1.0000
Lap, laparoscopic; LAR, low anterier resection Pneumothorax 1 N 0 1.0000
Pulmonay embolism 1 0 1.0000
Enterocolitis 1 ¢ 10000
colectomy group experienced a’ recurrence (hepatic ?;:’;f’gcmc bladder ?7(1 &) ; g:?‘.gﬁ

metastases).

Discussion

In the current study, short-term outcomes were com-
pared between patients with colon cancer and patients
with rectal cancer who underwent laparoscopic surgery.
In the Lap-LAR group, the mean BMI was found to be
significantly greater. In addition, there was significantly
more blood loss, and the mean operative time was sig-

Lap, laparoscopic; LAR, low anterior resection
* Number of patients

nificantly longer. However, the complication rates and
postoperative course between the two approaches were
similar, and no anastomotic leakage was observed. The
observed safety of Lap-LAR may have been attributable
to improved instruments and the surgeon’s proficiency.

Historically, conventional open LAR has resulted in
higher complication rates, and is considered to be an
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Fig. 1. Changes in white bloed cell (WBC) count (a) and serum C-
reactive protein (CRP) (b) levels in patients afier laparoscopic colec-
tomy (M) and laparoscopic low anterior resection (). The difference
between the two groups was not significant. Each bar represents the
mean * standard error.

approach of greater invasiveness than open colectomy
[2]. In our study, patients were selected appropriately
and cautiously. Consequently the conversion rate was
0% in the 151 cases. As a result, in the Lap-LAR group,
laparoscopic surgery achieved a minimum invasiveness
comparable with that of the Lap-colectomy group.
Moreover, when we compared CRP and WBC as
objective markers of surgical stress in the early postop-
erative period, there were no significant differences in
either of these markers between the two groups. Instead
of expanding the use of laparoscopic surgery without
limit, it is necessary to set appropriate criteria for
selection, and then to perform laparoscopic surgery
while monitoring the safety of the procedure in properly
selected patients who can benefit from the advantages of
laparoscopic surgery.

This study demonstrated that laparoscopic ap-
proaches to rectal carcinoma do not compromise early
postoperative recovery such as days to oral feeding and
length of hospitalization. Although we did not experi-
ence anastomotic leakage, previous studies have re-
ported an anastomotic leakage rate of 5.7% to 21% for
patients who underwent Lap-LAR, and some authors
have recommended a covering stoma as a routine step in
Lap-LAR [1, 3, 5, 10, 13, 20]. For patients who are to
have a covering stoma, a surgery for stoma closure also
is needed as a matter of course. If a covering stoma,

which is not required for open surgery cases, becomes
indispensable for Lap-LAR cases, the patient’s burden
will increase, Currently, with regard to LAR, patients
are required to make a choice themselves as to whether
they will undergo open or laparoscopic surgery after
they have been given sufficient information.

Recently, laparoscopic handsewn coloanal anasto-
mosis has been reported for patients with lesions located
in the lower rectum that have more than 2 cm of distal
free margin to the dentate line [14, 18). This technique
allows a sufficient distal margin to be obtained under
direct vision to preserve the sphincter and aveid
abdominal perineal resection. However, further investi-
gation is needed regarding the oncologic and functional
safeties of this novel surgical technique.

Despite many successful reports of laparoscopic
resection for advanced lower rectal carcinoma in Wes-
tern countries, advanced lower rectal carcinoma is sel-
dom treated laparoscopically in Japan. Lateral pelvic
lymph node dissection combined with total mesorectal
excision remains the standard surgical procedure for
patients with advanced lower rectal carcinoma in Japan,
and lateral lymph node dissection by laparoscopy still is
an unexplored frontier.

We believe that the incidence of laterat lymph node
involvement for lower rectal cancer (13-16%) is not
negligible, and that a 5-year survival rate of 15% to 40 %
for patients with lateral lymph node involvement dem-
onstrates that some patients may be cured by extended
surgery [4, 11, 16). In our institution, lateral lymph node
dissection by conventional open methods is performed
for tumors located in the lower rectum if the preopera-
tive tumor penetration is T3 or T4, despite perirectal
lymph node status, or even T2 if perirectal lymph nodes
appear to be positive. Therefore, most lesions of the
lower rectum treated laparoscopically are T1 or node
negative T2 or T3.

In this study, days to the resumption of diet after
surgery and length of postoperative hospital stay were
compared between the two groups. However, these
numeric values are less objective because they are
influenced by social factors such as judgment of the
physician in charge, clinical pass, manners, and cus-
toms. Therefore, it should be noted that these values
cannot be indicators of minimum invasiveness. Previ-
ous reports on laparoscopic surgery indicate that pa-
tients in Japan tend to remain in hospital longer than
patients in Western countries [17]. The results of the
current study in terms ‘of postoperative stay after
laparoscopic surgery for colorectal cancer are among
the shortest reported in Japan. However, as compared
with data from Western institutions, the mean length
of hospital stay was, in fact, 1 to 2 days longer. This
may be attributable to the fact the 70% of the medical
costs are covered by public health insurance for every
patient in Japan. Moreover, many Japanese patients
have private health insurance that pays the patient a
specified amount of money per day of hospitalization.
In some types of insurance coniract, the longer the
patient stays in hospital, the more the insurance pay-
ment is, thereby yielding greater “earnings.” Under
these circumstances, patients do not need to leave the
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hospital in a hurry, Obviously, this situation in Japan
is wasting medical funds. It goes without saying that
the situation must be improved.

The mean operative time in the current study was a
little longer than in previously reported studies. This
may be attributable to the fact that at our institution,
trainee doctors perform part or all of a surgical proce-
dure under the guidance of stafl doctors in many cases.
Also, we are unable to make a laparoscopic team.
However, it is evident from results of this study that the
quality of our operations has not been lowered.

In conclusion, the current study demonstrates that
Lap-LAR can be performed safely without increased
morbidity or mortality, and that it offers benefits in
terms of faster recovery of bowel motility and shorter
hospital stay comparable with patients who undergo
Lap-colectomy. With improvements in technology and
surgeons’ experience, we believe that the use of this
procedure will expand. Analysis of long-term oncologic
outcomes for patients with colon and upper rectal car-
cinoma will take place in a few years time. It remains
unclear, however, whether laparoscopic resection for
middle and lower rectal carcinoma is equivalent to
conventional open surgery in terms of oncologic out-
come, and this can determined only by evaluation of
multiple randomized studies.
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Abstract

Purpose. To compare the long-term outcome of
laparoscopic-assisted colectomy (LAC) with that of
open colectomy (OC} for carcinoma in patients fol-
lowed up for a minimum of 4 years.

Methods. We reviewed the medical records of 118 pa-
tients who underwent LAC between January 1993 and
September 1999, and compared the results with those of
163 selected patients who underwent OC during the
same period.

Results. Curative surgery was performed in 114 of the
LAC patients. Because recurrence did not develop in

any of the patients with stage I cancer, we analyzed the-

patterns of recurrence only in those with stage 11 or 111
disease; 58 patients were analyzed in the laparoscopic
group and 130 in the open colectomy group. In the LAC
group, 7 (12.1%) patients had recurrence after a median
follow-itp of 58 months and in the OC group, 19 (14.6%)
patients had recurrence after a median follow-up of 56.5
months. The 5-year disease-free rate was similar in the
LAC (87.8%) and OC (85.5%}) groups (P = 0.75 by the
log-rank test).

Conclusions. Laparoscopic-assisted colectomy is effec-
tive and safe for the treatment of colorectal carcinomas
under the criteria used in this study. However, further
validation of these results is recommended.

Key words Colorectal cancer -
tomy - Recurrence

Laparoscopic colee-

Introduction

Laparoscopic surgery is commonly performed for vari-
ous disorders of the digestive organs. Its benefits in-
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Received: December 19, 2003 / Accepted: March 9, 2004

clude a lower incidence of postoperative ileus, shorter
hospitalization, less postoperative pain, and a smaller
incision."* The practice of laparoscopic cholecystec-
tomy for gallstone disease is well established, based on
the simplicity of the procedure and the benign nature of
the disease. In contrast, laparoscopic operations for
cancer of the digestive organs remain controversial. In
recent years, many reports on successfu! laparoscopic
colectomy have been published and it is gradually
becoming the procedure of choice for the treatment
of colorectal carcinoma.**® However, the curability of
laparoscopic colectomy for colorectal carcinoma re-
mains controversial because of uncertainties about the
adequacy of resection, the possibility of cancer cell
spread to the port site, and the lack of data on long-term
results. The aim of this study was to compare the clinical
outcome of patients who underwent laparoscopic-
assisted colectomy (LAC) for colorectal carcinoma with
that of patients who underwent conventional open
colectomy (OC) after a minimum follow-up period of 4
years.

Patients and Methods

Study Design

Between January 1993 and September 1999, 118
patients underwent laparoscopic colorectal surgery
for colorectal carcinoma at our hospital. All patients
diagnosed with colorectal carcinoma were considered
candidates for laparoscopic-assisted colectomy (LAC).
Criteria determining inefigibility for LAC were: lower
rectal carcinomas deemed surgically resectable, lesions
of the transverse colon or ascending colon near the
hepatic flexure or descending colon which tumors
suspected of invading the muscularis or deeper layers,
tumors requiring low anterior resection or abdomino-
peritoneal resection of the rectum, tumors larger than
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8cm on barium enema or computed tomography (CT),
tumors infiltrating adjacent organs on CT, previous
major abdominal surgery near the field of the colorectal
operation, and patients presenting with intestinal ob-
structions or perforation, other gastrointestinal tumors,
or obesity (body mass index >30kg/m?). All patients
underwent preoperative colonoscopy and biopsy of the
tumor, as well as barium enema to confirm the site of
the lesion. CT was done to gauge the size of the lesion
and look for evidence of local infiltration or distant
metastases. If we considered that the tumor would be
difficult to identify during the subsequent laparoscopic
procedure, the site was marked preoperatively by a
colonoscopic injection of sterilized China ink into the
submucosa near the tumor. .

All consecutive patients who underwent an elective
procedure were enrolled prospectively in a registry
database which recorded the following variables: the
patient’s age, gender, and purpose of procedure (cura-
tive vs palliative); conversion to open surgery; tumor
pathology data (stage, differentiation, radial margins,
lymph nodes harvested, and the number of lymph nodes
with metastasis); duration of surgery; intraoperative
blood loss; operative and postoperative complications;
surgical reintervention; and hospitalization, Follow-up
data included the incidence of local, distant, or trocar
site recurrence, and cancer-related death. Data on
patients requiring conversion to OC were analyzed,
together with those on patients who underwent
laparoscopically completed surgery, by an intention-
to-treat analysis. '

The same surgeon performed all laparoscopic proce-
dures using a standardized technique, which we de-
scribed previously.!" Surgical standards for colon cancer
included radical resection of the tumor-bearing segment
with central ligation of its vessels according to the lym-
phatic dissection. For patients with sigmoid and rectal
cancers invading the muscularis propria or deeper lay-
ers, high ligation of the inferior mesenteric artery with
clips was routinely performed. For palients with right-
sided colon cancers invading the muscularis propria or
deeper layers, the ileocolic vessels and right colic vessels
were clipped at their origin.

During the same period (January 1994 to September
1999), 324 patients underwent conventional curative
OC for colorectal carcinoma. To assess the long-term
outcome of LAC, a control group of 163 patients was
selected as follows. Because abdominoperitoneal resec-
tion and low anterior resection were not performed as
laparoscopic procedures, no patient who underwent
either of these procedures was inctuded in the control
group. We also excluded patients with pathological find-
ings of a tumor larger than 8cm or a tumor infiltrating
the adjacent organs, those with more than ten lymph
nodes positive for metastasis (because the maximum
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number of lymph nodes with metastasis identified by
laparoscopic surgery was ten), and patients older than
84 years (because none of the patients who underwent
LAC was older than 84 years).

Pathological classifications were based on the
Japanese Classification of Colorectal Carcinoma by the
Japanese Society for Cancer of the Colon and Rectum."?
The number of lymph nodes with metastasis was di-
vided into two groups according to the TNM classifica-
tion, in which N1 indicates one to three nodes involved,
and N2 indicates four or more nodes involved.

Assessment of Endpoints

All patients were followed up by a structured program
of four outpatient visits for the first year and two
thereafter. Investigations at each visit included regular
physical examination, liver function tests, and carcino-
embryonic antigen assay. Ultrasonography or CT of the
abdomen was done at 3- to 6-month intervals, chest
X-ray was done biannually, and colonoscopy was done
annually.

Statistical Analysis

Results were evaluated with the chi-squared test,
Student’s /-test, and Mann-Whitney U-test to compare
categorical, parametric, and nonparametric data, re-
spectively. Disease-free intervals were calculated by the
Kaplan-Meier method, and differences between groups
were compared with the log-rank test. A P value of less
than (.05 was considered significant.

Results

The 118 patients comprised 66 men and 52 women with
an average age of 61.7 years (range 31-83), and an
average body mass index of 22.5 (range 15.2-30). There
was no mortality during the first 30 days after
laparoscopic surgery. The rate of conversion from
laparoscopic to open surgery was 8.5% (10/118) and the
reasons for conversion were bleeding (n = 4), adhesions
(n = 1), tumor fixation (# = 3), and injury of the bowel
wall (n = 2). Postoperative complications developed in
27 (22.9%}) of the 118 patients, wound infection being
the most common, occurring in 14 (12.3%). The other
complications were small bowel obstruction (n = 6),
bleeding (n = 1), and anastomotic leakage (n = 3). In
the final assessment of long-term outcome, four patients
were excluded because they underwent pailiative sur-
gery of colorectal cancer or of coexisting cancer in an-
other organ. The other 114 patients underwent curative
surgery. According to TNM staging, 56 patients had
Stage I cancer, 33 had Stage II cancer, and 25 had Stage
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Table 1. Demographics and tumor characteristics of the two
groups of patients

M. Kojima et al.. Laparoscopic vs Open Colorectat Surgery

Table 2. Number ol harvested lympl nodes with metastasis in
each group

LAC OoC LAC oC

Patients Lymph nodes harvested
No. 58 130 Range 3-44 2-65
Mean age (years) 60.9 (31-83) 64.7 (32-83) Median 165 14.0
Male/female 29129 76154 Wi .

Tumor size (mm) 43.9 (10-80) 458 (15-80) ith metastasis

Diffcrentiation I~ 24 4]
Well 40 83 =4 b 4
Moderate 14 39 Mean , 23 2.2
Poor 2 0 LAC, laparoscapic-associated colectomy: OC. open colectom
Mucinous 1 8 ) y: L 0p ¥
Signet { 0

Depth of invasion
sm 2 2 )
mp 9 4 tion was evaluated by the number of lymph nodes har-
sS a5 79 vested. The median number of nodes identified in a
se 18 45 specimen was 16.5 in the LAC group versus 14.0 in the

TI\SI'M . 1 0 OC group, and the mean number of positive nodes was
Stagsealg[e 13 20 2.3in the LAC group versus 2.2 in the OC group (Table
Stage 1I1 25 50 2). Recurrence developed in only three of ten patients

Well, well-differentiated adenocarcinoma; moderate, moderately
differentiated adenocarcinoma; poor, poorly differentiated adeno-
carcinoma; mucinous, mucinous carcinoma; signet, signet cell carci-
noma; sm, submucosal invasion; mp, muscularis propria invasion; ss.
subserosal invasion; se¢, serosal invasion; si, other organ invasion;
LAC, laparoscopic-associated colectomy; OC, open coleclomy
*Bladder invasion

III cancer. After a median follow-up period of 58
months and a mean follow-up period of 60.3 months,
93.9% of the patients were free of recurrence. There
was no port site recurrence. Peritoneal recurrence de-
veloped in two patients operated on for Stage III can-
cer, and distant metastases developed in five patients:
two operated on for Stage Il cancer and three operated
on for Stage [1l cancer. The 5-year disease-free survival
rates were 100% for Stage 1, 94.1% (standard error
4.0%) for Stage 11, and 78.6% (standard error 8.5%) for
Stage 1L

To elucidate the patiern and incidence of recurrence
after laparoscopic surgery, we compared the data of
patients who underwent LAC with those who under-
went OC, Because these was no recurrence in patients
operated on for Stage I cancer in either group, we se-
lected Stages 11 and 111 for comparative analysis. In the
OC group, 33 patients operated on for Stage 1 cancer
were excluded from further analysis, leaving 58 patients
in the LAC group and 130 in the OC group. The demo-
graphic data of the patients and the tumor characteris-
tics for the two groups are shown in Table 1. The mean
age was significantly higher in the OC group (P =
0.032). The mean tumor size in grealest dimension was
43.9mm in the LAC group and 45.8mm in the OC
group. The distribution of patients according to TNM
stage was similar. The adequacy of lymph node dissec-

found to have more than four lymph nodes with
metastasis (N2 by the TNM classification), all of whom
underwent QC.

Recurrence was found in 7 (12.1%) of the patients in
the LAC group after a median follow-up period of 56
months and in 19 (14.6%) of the patients in the OC
group after a median follow-up peried of 56.5 months,
In the LAC group, 2 (3.4%) patients had peritoneal
carcinomatosis and 5 (8.6%) had distant metastases. In
the OC group, 1 (0.8%) patient had abdominal wall
recurrence, 3 (2.3%) had peritoneal carcinomatosis,
and 15 (11.5%) had distant metastases. Peritoneal
carcinomatosis and abdominal wall recurrence devel-
oped in patients with tumor invasion extending beyond
the visceral peritoneum in both the LAC and OC
groups. The rate of distant metastasis was similar in the
two groups (P = 0.62 by Fisher's exact test). The dis-
ease-free rates at 5 years were 87.8% (standard error
4.3%) for the LAC group and 85.5% (standard error
3.2%) for the OC group. There was no significant differ-
ence between the two groups when the Kaplan-Meier
curves were compared using the log-rank test (P = 0.75;
Fig. 1).

Discussion

One of the major concerns of laparoscopic surgery for
colorectal malignancy is the risk of recurrence, the
assessment of which requires prospective randomized
studies. Several randomized studies of LAC versus con-
ventional OC for colorectal cancers are in progress;
namely, the NCI trial in USA, the CLASICC trial in
Great Britain, and the COLOR trial'*" in Europe, with
a total of 1200 patients recruited in each. Results from
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Fig. 1. Kaplan-Meier curves for disease-free survival, LAC,
laparoscopic-associated colectomy; OC, open colectomy

these studies will determine the effectiveness of
laparoscopic surgery for colorectal cancer. Many stud-
ies comparing laparoscopic with open colorectal surgery
for malignancy have demonstrated that the laparo-
scopic approach provides equal oncological clearance in
terms of the number of lymph nodes harvested and the
resection margin.>*¢!*1¢ Furthermore, no differences in
early survival rates have been found.?¢!*1"-2 We began
using LAC in the treatment of colorectal carcinoma in
1993 and have followed all our patients prospectively.
The first case of recurrence, in the form of peritoneal
carcinomatosis, was detected in 1997, 5 years after we
began performing LAC, and within 1 year of this
patient’s operation. This case induced us to compare the
rates and types of tumor recurrence in laparoscopic
surgery and open surgery.

To assess the suitability of laparoscopic resection,
lymph node harvest was compared, but there was no
difference between the two groups in the number of
lymph nodes harvested in our series. The median num-
ber of nodes examined was more than 12, according to
the International Union Against Cancer (UICC) re-
quirement that a minimum of 12 nodes must be exam-
ined for a diagnosis of stage T or Il cancer.

Port site recurrences resulting {rom a poor surgical
technique have been reported.® To prevent this, we
initially planned to exclude tumors extending beyond
the visceral peritoneum, based on the belief that they
represent a high risk for peritoneal dissemination. How-
ever, because it was impossible to accurately assess if
cancer invasion beyond the visceral peritoneum had
oceurred, we performed LAC for some tumors subse-
quently found to have histological invasion of the
visceral peritoneum. To data, no case of port site recur-
rence has been detected.

Peritonea! dissemination only occurred in patients
operated on for tumors invading beyond the visceral
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peritoneum. However, as the incidence of peritoneal
dissemination was similar between the two groups, we
suggest that laparoscopic surgery does not influence the
development of this dissemination. In our series, there
were no significant differences in the recurrence rates
between the LAC and OC groups. Lujan et al? re-
ported similar 5-year survival rates after laparoscopic
and conventional surgery for cancer, although their
comparison was done using historical control groups.
Lacy et al.* reported that LAC is more effective than
OC for the treatment of colon cancer, in terms of mor-
bidity, hospital stay, tumor recurrence, and cancer-
related survival, but they also observed a much higher
rate of locoregional relapse than after OC. In contrast,
none of our patients have shown any evidence of
locoregional relapse.

Our study is not a randomized clinical trial and there-
fore there may be a degree of selection bias. Although
the limitations of the present study do not permit any
conclusion with confidence, 118 patients were treated
by curative laparoscopic colon resection for colorectal
cancer between 1993 and 1999 and no undesirable re-
sults were seen after at least 4 years of follow-up. Under
our criteria and with the above restriction in mind, the
results of this study indicate that laparoscopic surgery is
appropriate and safe for the treatment of colorectal
carcinomas.
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L

Laparoscopic colectomy for benign diseases and early cancers has been widely accepted since the first re-
port on it was published in 1991. The indications for laparoscopic colectomy have been expanded with advances
in the operative technigque and instrumentation. Although laparoscopic surgery for advanced colorectal cancer
is technically feasible, the long-term outcome should be confirmed in prospective, randomized, controlled trials
of laparoscopic surgery in the treatment of advanced colorectal cancer.
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