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ARSI SR 1 %

Table1 Features of the patients

Variable Laparoscopic Open ?

Mean age (years=SD) 66.1+9.2 63.9£9.6 0.362
Gender (Male : Female) 18:18 16:13 0.804
ASA score (1:2:3) 13:22:1 12:16:1 0.889
Tumor location (Rt: T :Lt:Rec) 9:2:12:13 6:2:14:7 0.610

Operative procedure (RC: TC:LC:AR:ISR:APR)
TNM stage (0: I : II:1I:1V)

Postoperative period at the time of questionnaire (months+SD)

Adjuvant chemotherapy (%)

9:2:12:13:0:0 6:2:14:7:0:0 0.610
0:12:9:7:1 0.868

0:14:9:12:1
17.8+3.7 18.3%3.6 0.592
10 (27.8%) 7(24.1%) 0.784

Legend : SD, standard deviation ; ASA score ; American Society of Anesthesiologists score; Rt, right-sided colon;
T, transverse colon ; Lt, left-sided colon ; Rec, rectosigmoid colon & rectum ; RC, right colectomy ;

TC, transverse colectomy ; LC, left-sided colectomy ; AR, anterior resection of rectum ;

ISR, intersphincteric resection of rectum ; and APR, abdominoperineal resection of rectum.

30

500°

0

LC oc

Fig.2 Comparison of the health-related quality of life scores in SF-36 between LC and DC

patients

The numerical value on the bar chart shows the mean value.
Legend : PF, physical functioning; RP, role physical ;

BP, bodily pain;

VT, vitality ;

RE, role emotional ;

LC, laparoscopic resection ;
N.S, not sigraficant.

KIBREREL 4 ¥ T4 ' 0%8RL, BBEORLHEC
RIEIZa ey aAnBEonTnsd L, ETHEPE
RN L T, FREAHREORECOLIL2E
THAL, AESESNBEOHEEE LTE T,
% 7z, 200641z JCOG0404D % HEark R DI S0
U7z72%, 20064 8 H 5> & 20094 3 B ORI Ti320-75
D Stage 11 b 2 WO EEHE, LITHEE SR

GH, general health perceptions;
SF, social functioning ;

MH, mental health;

OC, open resection ;

IR, B S REBEICoVwTE, AENEs M
412 LC » OC DEEARBICESHF L /2.
ERESFROFR
7 70— F 5 HA L) 519994 ¥ T I,
20004 & BAEI E L, £ TRETHT L. M’
20054F % TR TABIFIYRFEESEME SRR 2)
AN L, 20064F 1 B i BRSNS ENTRE
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Periods until recovering
100 82lY life (days)

oo 104.9 _

7501
7001
soT—t

600

Fig.3 Comparison of the summary scores (A) and health transition (B) in SF-36, and periods until recovering daily

life (C)

The numerical value on the bar chart shows the mean value.

(A) PCS : physical component summary
MCS ; mental component summary

(B) HT : reported health transition

(C) perioes until recovering daily life (days)
LC, laparoscopic resection ;

OC, open resection ;

N.S, not significant.
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FEPBEZ6YHEDCTETMO 720 —-7 v %
ToTw3, TEHMELENESHEIZL Stage T1EHFIT
ToTwa, WFhbMESEETO7ru-T v 7
THRRZL LT3, MEMELEREII80RIUT T -
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Boh, HEAEY CEYHToRLBET7 viby
VY URUBEHIARE 1 £/, ITR5-FU+1-o4
IR YOBEDDZVIZT VLYY I Y U RIEFIA
BR%E6HBITo7.

WERE L UFHZE

Wie12-24 % BREBO FHIE % RET 729, 2007

F8 A5 520084 7 B ORI HET L 2GR SR E L

fz. T OEIOIEGIFRS RATEIBRIT 2 kx> 1o KRS EIER
71322861, LC ix112%1, OC 1311661 T 3 - 7z, case
-matched control study & L, ZHUIHR, F# (=
107%) , ASA (American Society of Anesthesiologists)
score(+ 1), FMidFE, ERHEMMU(GR, BT, £,
Bl S e s L VER), TR (FRIEBIIRM,
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360 scoring algorithm'® (Fig. 1) Zfév>, &EMD
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1k B general health perceptions : GH, &7
vitality : VT, #£&47E#EE social functioning : SF,
HEREIREE (F%) role emotional : RE, {LOREE
mental health : MH} & {#EEDOHR reported health
transition : HT 2 RJIEFRELXEH L. 201IF
NMREGARERERECEIVWLRIT Y Y JEE
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BABERCLVERLLT - 2EH L, g5k
SONTHRER S &1z, [BE{AKIEEE physical com-
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(version 11.0] for Windows ; SPSS inc., Chicago,
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E L.
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7 v — b EEIZ656 (83.3%) T LC36/43%1 (83.7
%) 0C29-35fF (82.9%) T2 HMICBEEENEEZIX
otz 2EEOEE (HE. F#, ASA score,
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hizdoi: (Fig.2).
2) ¥vY—2a7
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Moz (Fig. 3A).
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COMPARISON OF THE POST-OPERATIVE MID-TERM HEALTH RELATED QUALITY OF
LIFE BETWEEN LAPAROSCOPIC AND OPEN SURGERY FOR COLORECTAL CANCER

Shoichi FUJII, Shigeru YAMAGISHI, Mitsuyoshi OTA*, Kenji TATSUMI*,
Kazuteru WATANABE, Hirokazu SUWA*, Takashi OHSHIMA, Yasuhiko NAGANO,
Yasushi ICHIKAWA**, Chikara KUNISAKI, Shigeo OHKI and Itaru ENDO*
Department of Surgery, Gastroenterological Center, Yokohama City University
Departments of Gastroenterological Surgery* and Clinical Oncology**,

Graduate School of Medicine Yokohama City University

In order to evaluate the post-operative mid-term results of health related quality of life (HQOL) of
laparoscopic surgery for colorectal cancer (LC), we made a case-matched control study comparing with
conventional open abdominal operation (OC). The variables were sex, age, ASA score, operated year,
tumor location (right, transverse, left, rectosigmoid and rectum), operative procedure and TNM stages
0, I, II, Il and IV). The scores of 36-Item Short-Form Health Survey (SF-36, self-filling type
questionnaire) and the periods until recovering daily life (recovering period) were compared between the
LC and OC patient groups. Except for patients who died or did not agree to be enrolled in this study,
subjects were 43 LC patients and 35 OC patients whose operations were done from 2007 to 2008. About
12 to 24 months had elapsed after their operations when they enrolled in this study. The filled question-
naire forms could be recovered from 83.3% of the subjects (83.7% and 82.9% from LC and OC patients,
respectively). There were no differences in the patient’s background items between both groups. LC
patients showed significantly favorable results in the role physical (RP) (52.0: 45.1), Role emotional (RE)
(52.6 : 46.2), and reported health transition (HT) (72.9: 59.5). There were no significant differences in the
other items. The post-operative mid-term HQOL results of RP, RE and HT in the LC patients were more
excellent than those in the OC patients under the same condition.

Key words : colorectal cancer, laparoscopic surgery, health related quality of life, 36-Item Short-Form
Health Survey (SF-36), case-matched control study
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Abstract

Aims: The aim of this study was to evaluate the usefulness of dj ic ch therapy using iri 5-FU, and 1 in
(LV) for the treatment of locally advanced rectal cancer, which was a powerful ploychemotherapy in those days in Japan.

Methods: Between 2001 and 2004, 26 patients with T3 or T4 and NO-2 non-metastatic resectable rectal cancer were selectively enrolled in
this study. N 1j herapy isted of two cycles of irinotecan (80 mg/m?), 5-FU (500 mg/m?), and LV (250 mg/m?) on days 1,
8, and 15 for 4 weeks. Surgical resection was performed in all the patients 2—4 weeks after the completion of chemotherapy.

Results: Overall down-staging was observed in 15 patients. T level and N level down-staging were observed in 12 and 13 patients, respec-
tively. A pathological complete response was observed in one patients. The median follow-up period was 75 months (range, 8—97 months).
Recurrences occurred in 5 patients including pelvic relapses in 3 and distant metastases in 2. The 5-year relapse-free and overall survival
rates were 74% and 84%, rcspeclively.

Concl, Neoadj therapy comprised of a combination of multi-drugs as irinotecan, 5-FU, and LV may be bene-
ficial to the prognoses of pauems with locally advanced rectal cancer.

© 2010 Elsevier Ltd. All rights reserved.

Keywords: Rectal cancer; Ij systemic ; Ini 5 il; Leucovorin; Medium-term results
Introduction chemoradiotherapy improves local control, its effect on sur-
vival remains controversial because of the frequency of dis-

In the past two decades, the multidisciplinary manage- tant relapse.

ment of rectal cancer has changed worldwide. Total meso- In Western countries, preoperative radiotherapy or che-
rectal excision (TME) has become the standard surgical moradiotherapy has become a standard treatment for locally
technique for the treatment of rectal cancer, resulting in advanced rectal cancer. However, these modalities are not
a reduction in the local recurrence rate.'? Studies per- commonly used in Japan because of concerns regarding post-
formed prior to the era of TME favored the use of preoper- operative morbidities, such as fistulas, venous thromboem-
ative, rather than postoperative, radiotherapy to improve bolism, anorectal ~dysfunction, and small bowel
local control.® Recently, several randomized trials have complications,”™ as well as the efficacy of extensive lymph
confirmed the value of preoperative short-course radiation node dissection in the pelvis for achieving local control.'%!!
and long-term fractionated radiation with concurrent 5- Systemic chemotherapy for non-resectable or metastatic
FU-based chemotherapy for the treatment of locally ad- colorectal cancer has also markedly changed in the last de-
vanced rectal cancer.*”®  Although  neoadjuvant cades. Folinic acid, fluorouracil (bolus and continuous infu-
sion), and oxaliplatin (FOLFOX regimen) or folinic acid,
* Cortesponding author. Tel.: +81 3 3353 1211 ax: +813 3355 4707. fluorouracil (bolus and infusion), and irinotecan (FOLFIRI
E-mail address: yishii@sc.itc keio.ac.jp (Y. Ishii). regimen) with or without molecular-targeted therapy (using

0748-7983/$ - see front matter © 2010 Elsevier Ltd. All rights reserved.
doi:10.1016/j.ejs0.2010.05.017
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the anti-VEGF antibody bevacizumab or the anti-EGFR an-
tibody cetuximab) are currently regarded as first-line che-
motherapy regimens and have resulted in marked
improvements in the survival of patients with metastatic co-
lorectal cancer in Japan and Western countries.'>~** Before
the introduction of FOLFOX and FOLFIRI therapy, the
combination of irinotecan, fluorouracil (bolus), and leuco-
vorin (IFL therapy; also known as Saltz’s regimen) was
widely accepted as a first-line systemic chemotherapy be-
ginning in 2000 in Japan, providing-a superior outcome
to that of fluorouracil and leucovorin (LV).'®

To further improve the survival of patients with resect-
able advanced rectal cancer without using radiation therapy,
we conducted this study to clarify whether the administra-
tion of IFL (the powerful chemotherapy available at the
time) as a neoadjuvant systemic chemotherapy could im-
prove patient survival and local control.

Patients and methods
Eligibility criteria

Between 2001 and 2004, patients with histopathologically
confirmed, locally advanced non-metastatic resectable rectal
adenocarcinoma (T3 or T4 and NO-N2) were enrolled in this
study. Other eligibility criteria were as follows: 1) tumor lo-
cated within 12 cm of the anal verge (mid/lower rectum), as
determined using a colonoscopy; 2) a patient age of 75 years
or younger at the time of enrollment; 3) no severe impair-
ments in major organ functions, including the heart, lung,
liver, kidney, and bone marrow, and an adequate blood chem-
istry (leukocyte count, 4000—12,000/mm’; neutrophil count,
more than 2000/mm?; platelet count, more than 10 x 10%
mm?®; hemoglobin concentration, more than 9.0 g/dL; total
bilirubin concentration, less than 1.5 mg/dL; creatinine con-
centration, less than the upper limit of normal at our insti-
tute); 4) no clinically abnormal electrocardiography
findings; 5) a performance status of 0—2 on the Eastern Co-
operative Oncology Group (ECOG) scale; and 5) the ability
to ingest medications orally.

Exclusion criteria included a history of prior chemother-
apy and/or pelvic radiotherapy, drug hyp itivity, active
infectious diseases, severe pleural effusion and/or ascites,
active other cancers, severe co-morbidity, and pregnancy.

This study was performed in accordance with the guide-
lines of the Declaration of Helsinki, as amended in Edin-
burgh, Scotland, in October 2000. The study was
approved by the Institutional Review Board of Keio Uni-
versity Hospital. Written informed consent was obtained
from each patient prior to enrollment.

Treatment and examination

Patients received 2 cycles of IFL therapy (modified Saltz’s
regimen) as described previously.”” LV (250 mg/m?) was admin-
istered as a 2-h intravenous (IV) infusion, followed by 5-FU

(500 mg/m?) in a 10-min IV bolus and irinotecan (80 mg/m?)
as a 90-min IV infusion on days 1, 8, and 15, followed by a 2-
week rest. This 4-Week cycle was then repeated.

All the patients underwent a colonoscopy, computed to-
mography (CT) scanning (chest, abdomen, and pelvis), and
pelvic magnetic resonance imaging (MRI) with an endorec-
tal coil if the coil could be placed in the rectal lumen. These
examinations were performed both before and after chemo-
therapy to evaluate the tumor status.

Surgery was performed 2—4 weeks after the completion
of chemotherapy. All the patients underwent an RO surgical
resection based on their diagnosis before undergoing che-
motherapy. A total mesorectal excision was performed
with bilateral autonomic nerve preservation and a bilateral
pelvic lymphadenectomy (middle rectal, internal iliac, and
obturator lymph nodes) if the tumor was located below the
peritoneal reflection. If the distal margin was insufficient,
an abdominoperineal resection was performed. Patients
with nodal involvement underwent postoperative adjuvant
chemotherapy with oral fluoropyrimidines.

Toxicity was evaluated weekly throughout treatment accord-
ing to the National Cancer Institute-Common Toxicity Criteria
(NCI-CTC), version 3. Tumor down-staging after chemother-
apy was defined by comparing the clinical TN stage before che-
motherapy determined based on the results of CT and/or MRI
examinations with the histopathologic stage after surgery.

Follow-up and evaluation

Patients underwent a standardized postoperative follow-up
involving physical examination including a digital rectal exam-
ination, complete blood count, liver function test, and serum
carcinoembryonic antigen test every 3 months for the first 3
postoperative years and every 6 months thereafter. A computed
tomography (CT) scanning from the chest to the pelvis was per-
formed every 6 months for the first 3 postoperative years and
annually thereafter. A colonoscopic examination was per-
formed at 1 year postoperatively and then once every 2 years.

Relapse was diagnosed pathologically by surgical resec-
tion, biopsy, or cytology, and/or radiologic findings show-
ing an increased tumor size over time. Local recurrence
was defined as evidence of tumor within the pelvic or per-
ineal area or at the site of anastomosis, and distant metas-
tasis was defined as any relapse outside the pelvic cavity.

Overall survival was defined as the time between the
start of the neoadjuvant chemotherapy and the death of
any cause or the last follow-up, and relapse-free survival
as the time to relapse or the last follow-up. Survival curves
were constructed using the Kaplan—Meier method.

Results

Patient characteristics

Between August 2001 and January 2004, 26 patients were
enrolled in this study at our institute. The patient
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characteristics are shown in Table 1. The median age was 62
years (range, 46—75 years). Eighteen and 8 of the 26 patients
were men and women, respectively. The number of patients in
each clinical stage before chemotherapy was 6 in T3NO, 17 in
T3N1-2, and 3 in T4N1-2. The median tumor size was 33 mm
(range, 12—65 mm), and the median distance from the anal
verge of the tumor was 5 cm (range, 0.5—10 cm). Ten patients
had tumors in the middle rectum (between 6 and 12 cm from
the anal verge), and 16 patients had tumors in the lower rectum
(under 6 cm from the anal verge).

Chemotherapy and surgery

The adverse events experienced during neoadjuvant sys-
temic chemotherapy are shown in Table 2. All the patients com-
pleted two cycles of IFL therapy; however, treatment was
delayed for two weeks in one patient because of grade 3 neutro-
penia. This case rep d the only ¢ of Grade 3
toxicity, and all other adverse events were grades 1 or 2.

A low anterior resection and an abdominoperineal resec-
tion were performed in 16 and 10 patients, respectively. A
bilateral pelvic lymphadenectomy was performed in 10 pa-
tients with tumors in the lower rectum. Postoperative com-
plications occurred in 4 pati A otic leak and
wound infection occurred in 2 patients each.

Efficacy and survival data

Overall down-staging was found in 15 patients (Table 3).
T level and N level down-staging were found in 12 and 13
patients, respectively (data not shown). A pathological CR
(pCR) was observed in one patient.

The median follow-up period for all enrolled patients
was 75 months (range, 8—97 months). Recurrences oc-
curred in 5 p luding pelvic in 3 and dis-
tant metastases to the liver and lung in 2. The 3 patients
with pelvic relapses were treated with chemotherapy fol-
lowed by radiation. The 2 patients with distant metastases
were treated by salvage surgery. The 5-year relapse-free

Table 1
Patient characteristics (n = 26).

Characteristics Number of patients
Median age (year) 62 (range 46—75)
Gender

Male 18

Female 8

Clinical stage

T3NO 6

T3N1-2 17

T4NO 0

T4N1-2 3

Tumor size (mm)
Median distance from anal verge (cm)

33 (range 12-65)
5 (range 0.5-10)

Location
Middle rectum 10
Lower rectum 16

Table 2

Adverse events during 1j systemic py in 26 patients.
Toxicity grade 1 2 3

Neutropenia 0 0 1 0
Thrombocytopenia 0 0 0 0
Anorexia 5 2 0 0
Nausea/vomiting 5 2 0 0
Diarrhea 11 0 0 0
Alopecia 2 1 - .

survival (RFS) and overall survival (OS) rates were 74%
and 84% based on Kaplan—Meier survival curves, respec-
tively (Fig. 1).

Discussion
Neoadjuvant therapy for rectal cancer

Neoadjuvant chemoradiation or radiation is now a stan-
dard therapy for locally advanced rectal cancer in the West-
ern world because of the good local control that this
treatment provides.*~® Furthermore, obtaining a pCR as a re-
sult of neoadjuvant chemoradiation is considered to have
asurvival benefit and to improve the chance of sphincter pres-
ervation.'®~?' Consequently, many phase Il trials of neoadju-
vant chemoradiation using two or more cytotoxic agents with
or without molecular-targeted agents for advanced rectal
cancer have been conducted, and high rates (15—32%) of
PCR have been reported.”>* However, the medium to
long-term results of these studies have not yet been reported.

In Japan, the advantage of neoadjuvant chemoradiation
or radiation is also well known; however, preoperative radi-
ation is not commonly used because of concerns over ad-
verse effects. Therefore, surgical control through TME
with pelvic bilateral lymphadenectomy preserving the auto-
nomic nerves is generally favored in Japan. However, the
survival benefits of neoadj ch diation/radiati
or TME with pelvic lymphadenectomy for patients with lo-
cally advanced rectal cancer remain uncertain.

1
Y

Powerful systemic ch
therapy

apy as

Recent data from studies in patients with advanced/met-
astatic colorectal cancer have shown high response rates
and prolonged survival periods after systemic cytotoxic

Table 3

Overall d taging by dj systemic p

Clinical stage  Pathological stage Total
TONO T2NO T3NO T3NI  T3N2

T3NO 1*  faad 3 1 0 6

T3N1-2 0 Tee b 5 0 17

T4N1-2 0 10 0 1 1 3

Total 1 9 8 7 1 26

*pathological complete response.
*/**down-staging in cases.
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Survival (%)

Q 20 40 60 80 100
Month after treatment

Fig. 1. Survival curves in the 26 patients with locally advanced rectal can-
cer treated with dj systemic ch y. Solid line: overall
survival, Dotted line: relapse-free survival.

chemotherapy using a three-drug combination, such as the
FOLFOX regimen, the FOLFIRI regimen, or IFL with/
without molecular-targeting therapy.'>~'* Neoadjuvant sys-
temic chemotherapy using these regimens could theoreti-
cally improve both local control without adverse effects
of radiotherapy and the survival rate in patients with locally
advanced rectal cancer through its effect on reducing
micrometastases.

IFL, the regimen used in the present study, was consid-
ered a first-line chemotherapy regimen with a high response
rate as of the start of this study.'® In spite of the low pCR
rate and the response rate reported of metastatic colorectal
cancer to IFL (35—39%), prognostic outcome (5-year RES,
74%; and S-year OS, 84%) in this study were relatively
good compared with Western and Asian major studies in-
cluding preoperative chemoradiotherapy or radiotherapy,
postoperative chemoradiotherapy, and TME with pelvic bi-
lateral lymphadenectomy, in which 5-year RFS and 5-year
OS rates range from 53 to 68% and 65—78%, re-
spectively.®! " However, the local control rate was not sat-
isfactory in this study. Then, a more powerful neoadjuvant
systemic chemotherapy obtaining a high pCR rate than IFL,
such as the FOLFOX or FOLFIRI regimen with molecular-
targeting therapy using bevacizumab or cetuximab, or
a combination of chemoradiotherapy/radiotherapy and
powerful systemic chemotherapy, may contribute to further
improve the local and distant control with adequate surgery.
Clearly, these gies (i djuvant sy chemother-
apy, neoadjuvant chemoradiotherapy, and postoperative ad-
juvant chemotherapy) should be compared in properly
controlled, randomized studies.

Conclusion

Neoadjuvant systemic chemotherapy comprised of
a combination of multi-drugs as irinotecan, 5-FU, and LV
may be beneficial to the prog of pati with locally
advanced rectal cancer.
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