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ABSTRACT

Background. For treatment of locally recurrent rectal
cancer (LRRC), extended radical surgery is sometimes
required to obtain a negative margin. Such surgery is often
associated with severe postoperative pelvic abscess (PA)
formation. The aim of this study was to determine the
effects of reconstructive surgery using a large rectus
abdominis myocutancous (RAM) flap and anal preserva-
tion surgery on the incidence of severe PA.

Method. Between February 1998 and June 2008, 44
patients underwent extended surgery for LRRC. Patients
were divided into the pre-2004 group (n = 15) and the
post-2004 group (n = 29). To reduce the risk of infections,
we modified the surgical approach after 2004 to include a
larger volume of RAM flap (modified RAM flap) and
implemented anal preservation surgery.

Results. The overall incidence of severe PA was signifi-
cantly lower in the post-2004 group [6 of 29 (21%)] than
the pre-2004 group [9 of 15 (60%), P = 0.017]. The
incidence of severe PA was lower in the anal preservation
group [1 of 12 (8.3%)] compared with those who did not
undergo such surgery [14 of 32 (44%), P = 0.035]. Mod-
ified RAM flap reduced the incidence of severe PA, albeit
insignificantly (pre-2004 group: 57%, post-2004 group:
23%). All three patients who underwent anal preservation
and modified RAM flap reconstruction did not develop
severe PA. Multiple logistic analysis identified no anal
preservation (Odds ratio [OR] = 10.6) and performing of
sacrectomy (OR = 20.0) as risk factors for severe PA.
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Conclusion. Anal preservation surgery is an effective
measure against the development of severe PA after radical
resection of LRRC,

Local recurrence of rectal cancer (LRRO) is a formi-
dable problem after surgery for primary advanced rectal
cancer. The reported incidence of LRRC ranges between
5% and 30% after curative resection.'? The prognosis of
these patients is usually poor in terms of survival and
quality of life. Since 20%-50% of these patients have
local recurrence in the absence of distant metastasis,
surgical intervention is one of the best treatment choices
for cure."” However, extended radical surgery including
sacrectomy is required to obtain negative surgical mar-
gin."® Pelvic abscess (PA) frequently develops after such
radical surgeries with large pelvic defect and could cause
severe infection and septicemia. Jimenez et al. reported
that the incidence of severe PA after total pelvic exen-
teration for colorectal cancer was 20%.° Furthermore,
Moriya et al. reported that pelvic sepsis occurred in 39%
of patients who underwent total pelvic exenteration with
distal sacrectomy for LRRC.%

Several reports indicate that pelvic reconstruction after
extended pelvic surgery using vertical rectus abdominis
myocutaneous (RAM) flap is useful in preventing various
perineal wound complications.'*"* To reduce both pelvic
defect and wound dehiscence, we have used various tech-
niques with the aim of preserving the anal region,
especially in cases with sufficient distal surgical margin. To
our knowledge, there are no reports on the oncological
criteria of anal preservation. The purpose of this study was
to determine the impact of RAM flap reconstruction and
anal preservation on prevention of severe perineal wound
complications after resection of LRRC.
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PATIENTS AND METHODS

Between February 1998 and June 2008, 59 patients
underwent resection for LRRC. Among them, 44 patients
underwent extended surgery for curative intent. In this
study, extended rectal surgery is defined as resection of
LRRC with resection of adjacent organs such as urogenital
organs and sacral bone. The patients included 32 males
(73%) and 12 females (27%), with a median age of
59 years (range, 28-74 years). Patient data including age,
gender, height, weight, smoking habit, history of diabetes,
preoperative albumin level, preoperative hemoglobin level,
the American Society of Anesthesiologists (ASA) score as
determined by the anesthesiology team, the use of preop-
erative chemoradiotherapy, procedures performed, duration
of operation, perioperative - transfusion, intraoperative
contamination, and nature of the primary surgery were
examined.

In this study, severe PA was defined as: (1) infection in
the pelvis with large wound dehiscence lasting more than
8 weeks, (2) infection in pelvis that needs not only
drainage but also reoperation because of large dead space
(larger than a fist size) with large wound break down was
left after drainage, and (3) infection in the pelvis that
resulted in septicemia. PA was defined as mild and small
abscess when it did not fulfill the criteria of severe PA; it
required drainage by interventional radiology or direct
drainage through the wound dehiscence, but did not
require reoperation. Severe PA was clinically diagnosed
by the confirmation of computed tomography (CT) scan
and/or purulent drainage. Perineal wound infection was
defined as infection at the site of surgical incision and
abbreviated as SSI (superficial or deep) of perineal or
sacral wound, as defined by the National Nosocomial
Infection Surveillance system.'® The criteria for superficial
incisional SSI were an infection that occurred at the
incision site within 30 days after surgery involving only
the skin and subcutaneous tissue, and at least one of the
following: purulent discharge from the incision; an
organism isolated from a culture of fluid from the incision;
incisional pain, tenderness, localized swelling, redness, or
heat; and opening of the wound. The criteria for deep
incisional SSI were an infection that occurred within
30 days after surgery involving the muscle and fascial
layers but not organ space, and at least one of the fol-
lowing: purulent discharge from the deep incision, an
incision that spontaneously dehisced or was deliberately
opened by a surgeon in the presence of signs, and symp-
toms of infection described previously. Superficial and
deep incisional SSIs were combined under the same
diagnosis of incisional SSI because it was difficult to
determine the exact type in some cases, which might have
Ied to misclassification.

We examined the relationship between surgical proce-
dure and wound complications by dividing patients into the
pre-2004 group (1998-2004) and the post-2004 group
(2004-2008) for the following reasons. After 2004, in order
to reduce the risk of severe infections after resection, we
introduced radical changes to the strategy of resection for
LRRC: (1) increasing the volume of the RAM flap and (2)
aggressive efforts to preserve the anal region. Before 2004,
we did not include preservation of the anal region routinely
in our management because it was technically demanding
in terms of securing a negative surgical margin.

Technique of RAM Flap Reconstruction

Before scheduling the surgical procedure, blood flow in
the inferior epigastric artery was examined by ultrasonog-
raphy to confirm adequate flap blood flow. The right rectus
muscle was usually chosen to allow for colostomy through
the left rectus muscle. The RAM flap was designed over the
rectus abdominis muscle, including the overlying fat and
skin. In the post-2004 group of patients, we increased the
volume of the flap by retrieving the fat and muscle from a
wider area. The flap was fully mobilized with the inferior
epigastric artery pedicle. The rectus abdominis muscle was
used for filling the pelvic defect, and the attached skin was
used for the reconstruction of the perineal defect when
required. These procedures are shown in Fig. 1.

The decision whether or not to use a RAM flap was
based on several factors. In other words, there were no
strict or definitive guidelines for the use of such flap.
Generally speaking, the decision to use a flap depended on
the size of the pelvic defect and the volume of the rectus
abdominis muscle. The final decision was left to two or
more plastic surgeons and two rectal surgeons.

Criteria for Anal Preservation

To successfully preserve the anal region, careful pre-
operative and intraoperative assessments are crucial. When
the LRRC was > 4.0 cm (the most distal resection line was
just above the internal sphincter level) from the anal verge,
the anal region could be preserved. The use of this criterion
allowed us to obtain optimal distal margin in all cases.

Independent Variables in Univariate and Multivariate
Analysis

Patient age (< 60, >60 years), body mass index (BMI)
(<25, =225kg/m?), preoperative serum albumin leve]
(3.6, >3.6 g/dL), ASA score (<2, >3), duration of
operation (<910, >910 min), and intraoperative blood loss
(<5200, >5200 mL) were evaluated as categorical vari-
ables. Anemia was defined as a preoperative hemoglobin
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A Donor site

B Flap reconstruction

FIG. 1 Intraoperative photographs showing the technique of RAM flap construction

level <11.0 g/dL. Other variables were categorical vari-
ables and are presented in the Results.

As for smoking cessation, we chose the cut-off point
based on the following reason. Ideally, patients should
refrain from smoking for at least 4 weeks prior to surgery
because 4 weeks of abstinence from smoking reduces the
incidence of wound infections after surgery, and the Cen-

ters for Disease Control and Prevention (CDC)
recommends smoking cessation at least 30 days prior to
surgery, 516

Statistical Analysis

Continuous data were expressed as median and range.
Statistical analysis was performed using the %2 test or
Fisher exact test for categorical data and Mann-Whitney U
test for nonparametric data. Independent variables with a P
value < 0.1 in the univariate analysis were entered into a
multivariate logistic regression model. Anal preservation is

one of the most important factors (another one is technical
modifying of RAM flap reconstruction) by which the
classification of pre/post-2004 was decided. So we believe
it is inappropriate to include it in the multivariate analysis
because of the problems of both multicolinearity and
interpretability in the multivariate fitting. A P value less
than .05 was considered significant. All statistical analyses
were conducted using StatView 5.0 J (SAS Institute Inc,
Cary, NC).

RESULTS
Surgical Procedure

Among the 44 patients, 25 underwent total pelvic exen-
teration, while 7 patients received abdominoperineal
resection, 9 low anterior resection, and 3 patients underwent
other procedures (with resection of part of the urogenital
system). Sacral bone resection was concomitantly performed
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TABLE 1 Surgical procedures

Surgical procedure  Pre-2004 group Post-2004 group

n=15 n=29

Low anterior resection

Without 0 1

sacrectomy

With sacrectomy 1 7
Abdominoperineal resection

Without 1 2

sacrectomy

With sacrectomy 1 3
Total pelvic exenteration

Without 1 6

sacrectomy

With sacrectomy 9 9
Others (with resection of urogenital organs)

Without 1 0

sacrectomy

With sacrectomy 1 1
Sacral resection 12/15 19/29

in 31 patients(70%) (Table 1). There were no significant
differences in surgical procedures between the pre-2004 and
post-2004 groups.

Patient Characteristics

Table 2 lists the characteristics of patients of the two
groups. There were no significant differences in age, gen-
der, operation time, intraoperative blood loss, tumor
diameter, RAM flap reconstruction of defect, and con-
comitant sacrectomy between the two groups. The
percentages of patients who received preoperative chemo-
radiation therapy (P < 0.0001) and anal preservation
(P = 0.0352) were significantly higher in the post-2004
group. Almost all patients who received anal preservation
were from the post-2004 group. However, there was no

TABLE 2 Patients’ characteristics

significant difference in the median distance between the
lower border of the tumor and the anal verge between the
two groups [pre-2004 group: 7 cm, post-2004  group:
4.5 cm, P = 0.1719].

Wound Complications

For the entire group of 44 patients, 33 (75%) developed
postoperative wound complications. Among the affected
patients, 15 (34%) had severe PA. There were no signifi-
cant differences in the incidence of postoperative
abdominal wound complications, perineal wound compli-
cations, and PA formation between the two groups
(Table 3). Despite the larger number of patients who
received preoperative chemoradiotherapy, the incidence of
severe PA was significantly lower in the post-2004 group
than the pre-2004 group (P = 0.0174).

Impact of Anal Preservation

The anal region was preserved in 12 patients. The inci-
dence of severe PA was lower in the anal preservation group:
1 of 12 (8.3%) vs 14 of 32 (44%), P = 0.035 (Table 4).

Impact of RAM Flap

A total of 20 patients received RAM flap reconstruction.
Among these, 7 patients were of the pre-2004 group and 13
of the post-2004 group. Preoperative chemoradiotherapy
was provided to 9 patients of the post-2004 group but to
none of patients of the pre-2004 group (P = 0.0047).
Although there was no significant difference in the inci-
dence of severe PA between the two groups, the number of
patients who developed this complication postoperatively
was lower in the post-2004 group [pre-2004 group: 4 of 7
(57%), post-2004 group: 3 of 13 (23%), P = 0.17]. An
three patients of the post-2004 group who developed severe
PA received preoperative chemoradiotherapy.

Factor

Pre-2004 group (n = 15) Post-2004 group (n = 29) P value
Age (years) 60 (47-74) 58 (28-70) 0.2706
Sex (male:female) 12:3 20:9 0.5000
Operation time (min) 855 (512~1,025) 915 (440-1,350) 03727
Intraoperative blood loss (mL) 5,580 (1,100-13,340) 5,060 (2,000-17,300) 0.7011
Tumor diameter (cm) 4.6 (2.4-6.5) 4.6 2.0-7.0) 0.7544
Preservation of the anal region (yes:no) 1:14 11:18 0.0352
Flap reconstruction of defect (yes:no) 11:4 24:5 0.4640
Sacrectomy (yes:no) 12:3 19:10 0.4884
Preoperative chemoradiotherapy (yes:no) 1:14 21:8 <0.0001
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TABLE 3 Summary of wound complications in the pre-2004 and
post-2004 groups

Wound complication  Pre-2004 group Post-2004 group P value

(n=15) (n =29
None 3 8 0.7222
Abdominal wound 3 2 0.3187
Perineal wound 3 12 0.1948
Pelvic abscess 1 5 0.6467
Severe pelvic abscess 9 (60%) 6 (21%) 0.0174

TABLE 4 Perineal wound infection, severe pelvic abscess and
preservation of the anal region

Anal preservation  Anal preservation P value

(+H)n=12 (=)n=732
Perineal wound 4 11 >0.9999
infection (4+)
Pelvic abscess (+) 2 4 0.6577
Severe pelvic 1 (8.3%) 14 (44%) 0.0352

abscess (+)

Results of Univariate Analysis

The development of severe AP did not correlate with
any of the variables related to patients’ characteristics
(Table 5). However, smokers tended to develop severe PA
(P < 0.1). Table 6 shows the association between surgical
characteristics and severe PA. Preservation of the anal
region and sacrectomy were significantly associated with a
high incidence of severe PA.

Results of Multivariate Analysis

Univariate parameters with a P value less than .1 were
entered into multivariate analysis. Preservation of the anal
region and sacrectomy were identified as two independent
and significant determinants of development of severe PA
(Table 7). Smoking was also an independent factor for
severe PA, although with a marginal P value (P = 0.0547).

Other Complications

None of the patients in the post-2004 group developed
ventral hernia postoperatively, compared with 1 of the pre-
2004 group (6.7%, P = 0.34). Table 8 lists all other
complications encountered in these patients, in addition to
wound complications. There were no significant differ-
ences between the two groups with respect to the incidence
of these complications.

TABLE 5 Patients’ characteristics and severe pelvic abscess

Variable n Severe pelvic P value
abscess (+) %

Sex 0.171
Female 12 167
Male 32 406

Age (years) 0.525
<60 23 304
>60 21 381

BMI (kg/m?) 0.646
<25 38 167
>25 6 3638

Diabetes mellitus 0.540
+ 2 0
~ 42 357

Albumin (g/dL) 0.525
<3.6 21 30.1
>3.6 23 304

Anemia 0.695
+ 9 222
- 35 304

Smoking habit 0.071
Smoking/cessation <1 month 12 583
None/cessation >1 month 32 25

ASA score 0.646
1,2 39 356
>3 5 20

DISCUSSION

Resection of LRRC is a hi gh-risk procedure. $SI such as
severe PA is a potentially fatal complication.®® Prevention
of severe PA following extended radical surgeries for
LRRC is very important. Since curability is the most
important issue in such invasive surgery, we started pre-
operative chemoradiotherapy since 2004 with the aim of
preventing local re-recurrence and expansion of operative
indications for LRRC. However, preoperative radiation is
an independent risk factor for SSI in rectal surgery.”
Therefore, we started to preserve the anal region and to
enlarge the volume of RAM flap to reduce the risk of
severe infections after resection. Before 2004, we did not
attempt to preserve the anal region on a routine basis
because we thought it was technically demanding and we
could not confirm its oncological feasibility. Histopathol-
ogical examination of the resected specimens of patients of
the pre-2004 group led us to design a safe procedure for
preservation of the anal region by using the criteria listed in
the Patients and Methods. We could not make definitive
conclusions because the numbers of patients were small,
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TABLE 6 Surgical characteristics and severe pelvic abscess

Variable n Severe pelvic P value
abscess () %
Preoperative chemoradiotherapy >0.9999
+ 22 31.8
- 22 364
Sacrectomy 0.033
+ 31 452
— 13 77
Flap reconstruction of defect >0.9999
+ 35 343
- 9 333
RAM flap reconstruction of defect 0.1738
Pre-2004 group 7 571
Post-2004 group 13 231
Preservation of the anal region 0.035
+ 23 83
- 32 434
In the pre- or post-2004 group 0.0174
Pre-2004 group 15 60.0
Post-2004 group 29 20.7
Operation time (min) 0.525
<910 22 273
>910 22 40.1
Intraoperative blood loss (mL) 0.202
<5200 22 227
>5200 22 455
Blood transfusion >0.9999
+ 42 333
-~ 2 50
Intraoperative contamination >0.9999
+ 3 333
- 41 341
Region of primary rectal cancer 0.736
Rb 31 323
Others 13 385
TABLE 7 Results of multivariate analysis
Variable OR 95%C1 P value
Preservation of the anal region (—) 10.6 1.0-109.9  0.0463
Sacrectomy (+) 20.0 1.7-2363  0.0173
Smoking habit (—) 64 09426 0.0547

though there was no significant difference in the local
re-recurrence rate between with/without anal preservation
groups [with anal preservation group: 3of 12 (25%),
without anal preservation group: 12 of 32 (37.5%), P =
0.50]. There is, however, a need to confirm that anal
preservation is a safe oncological procedure.

Multivariate analysis identified anal preservation and
sacrectomy as independent factors that influence the incj-
dence of severe PA. These results indicate that large pelvic
defect is one of the main factors that contributes to the
development of severe PA, and thus anal preservation is a
recommended procedure when applicable,

Before 2004, reconstruction was performed using RAM
flaps for patients with large pelvic defects. However, in
some patients, the volume of RAM flap was too small to fill
up the defect resulting, in PA. Accordingly, we started to
increase the volume of the RAM flap in subsequent years to
resolve this problem. To assess the effect of this modifica-
tion, we compared the incidence of severe PA in the pre-
2004 and post-2004 groups with RAM flap reconstruction.
There was no significant difference between the two groups,
but the incidence of severe PA was lower in the post-2004
group compared with the pre-2004 group. Most patients of
the post-2004 group received preoperative chemoradio-
therapy, though it is a known risk factor for postoperative
infections. Despite this unfavorable background, the inci-
dence of severe PA was lower in the post-2004 group.
Several reports indicated that pelvic reconstruction after
extensive pelvic surgery using vertical RAM flap can
reduce perineal wound complications.'®' Furthermore, in
the present study population, none of the patients suffered
from the aftereffects of pelvic reconstruction using the
RAM flap. Taking this into consideration, modified RAM
flap reconstruction and anal preservation are reasonable
techniques to prevent severe PA. Thus, aggressive recon-
struction using a RAM flap is preferable when pelvic defect
is large, but only introducing modified RAM flap recon-
struction is sometimes insufficient to prevent severe PA as
our data had shown. The need for adding not only modified
RAM flap but also other techniques is suggested. However,
to confirm the positive effect of RAM flap on prevention of
pelvic defect, there is a need to establish standards for
indication of RAM flap. Further studies are needed in large
population samples to make definitive conclusions on the
modified RAM flap reconstruction.

There is little or no information on the usefulness of anal
preservation in the prevention of severe PA after resection
of LRRC. Reconstruction by RAM flap is a common
technique to reduce dead space after resection, but the
procedure is sometimes inadequate to completely fill the
space. Our approach was that adequate preservation of
the anal region could help reduce the incidence of post-
operative complications. Accordingly, we introduced anal
preservation procedure to reduce the incidence of postop-
erative severe PA formation. The results showed that anal
preservation surgery significantly reduced the incidence of
severe pelvic abscess. Analysis of patients who received
preoperative chemoradiotherapy (n = 22) showed that
none of the patients who later underwent anal preservation



2210

M. Uemura et al.

TABLE 8 Postoperative complications other than wound infection

Complication Pre-2004 Post-2004 P value
group group
(n=15) (n=29)
Urinary tract infection 2 (13%) 1 (3.5%) 0.2643
Ventral hernia 1 (6.7%) 0 0.3409
Postoperative 2 (13%) 2 (6.9%) 0.5962
hemorrhage
Bowel obstruction 1 (6.7%) 5 (17%) 0.6467

surgery developed severe PA, while 58% of those who did
not developed this problem (P = 0.0053). These results
emphasize the importance of not only RAM flap but
also anal preservation surgery in reducing the risk of
severe PA especially in patients who receive preoperative
chemoradiotherapy.

In conclusion, anal preservation surgery reduce the
likelihood of severe PA after resection of LRRC. Anal
preservation surgery based on precise preoperational and
intraoperational assessments is recommended aggressive
surgical treatment for patients with LRRC. It is possible
that the lack of difference is the result of the small popu-
lation of the present study. Further studies are needed in
larger population samples to determine the overall effect of
preoperative chemoradiotherapy, reconstructive surgery
using a large RAM flap and anal preservation surgery on
the survival rate of patients with LRRC.
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TFom T —————=cuximab - Erbitux")

< Ofil

Leucovorine (LV)

bosyltransferase ; OPRT) iz & b, FdUM 7 &
DAY DR < Lz

DNA SRR, TS 3 o FAUMP 2%
DNA &% THERTY O U 21 (deo-
Xyuridine monophosphate y dUMP) 70 6 5 %
CFIT sy ‘/E-@i(deoxythymidine monophos.
phate ; dTMP) OB 7 5 2 VOERA
Wy (thymidylate Synthase ; TS) @ &4 % Pk
L, Zofsmy LTFF+2 93 VU2 g
(deoxythymidine triphosphate ; dTTP) 08 ik 78,
L DNA BHAE S hp = & y- ) 5. DTS
B, FaUMP DI Td 25 102 5 1

YT hoe mﬁ?ﬂ%&(&m—CH}THF) DEFETT
TS & Ternary complex (¥ —4 1) — 3~ Tl
7 A ZBEAE) R 2 - N & b g =
na,

RNA BEREREZ1, 5-FU po2 5 =R RS
S =) g (5~Huorouridi1m triphosphate ; 5-
FUTP) DR s, p(7 F) DD F25-FUTP
Yy Ty =y > B (Uridine triphosphate ;
UTP) DftH 0 12 RNA DA EN, Fopsea
LTwa72002, Firr RNA #pe % pisdz4 7 >
Lz n,

SFU DEALH (52 T, Ficoe po
Ey3ivrsyp )“‘U’f‘f*ﬂ‘f(dihydrOpyrimidine
dehydrogenase ; DPD) |z 1 hars F-p-Ala
ERYIRFHEM S 1 2 <D F-p-Ala B3z
Wik iz, TR A | s da s+

Lk &34z 5y A*DNA SR L RNA
W%@%”%ofw%ﬁ,CWWWMUfﬂﬁb
FTLR) vy —¥(Ribonucleotide reductase ;
RNR) Ofaf1z I b W22 b5 LT
W5, 5-Fy ERI 54 2 &, RNR ¢
SR 72 va 7205 FdUMP MR 1 i+ 2,
DT, FIZDNA B AES 2 L bhz,
—7J, 5-FU % St c 5.4 2 £, RNR 2%
SaHI 2 720007, pUTP ERR DA 2, L7znso




T, FICRNABREABET L ELEZ LN,
FOLFOX <° FOLFIRI #&iE % &1 2 2ok 51k
rHAEOETHERSNLTEY, 5-FU ODfER %
BABRIZIEHL TWA EEZLNG.

2) Tegafur/Oteracil/Gimeracil (S-1)
55-FUDTU NS 7 THLTHT7—)VIZ,
DPD #flEFTHF AT VIV EATIS-FU RD
PUEAIT, 79 Vi) A oVE eSS
REARRINT A 2 &I L PURRICH 5.
TAT7 =i, FlECH B b7 a— 2 P-450
12X o TE-FUNEAGE SN B DY, 80~90% H3%
ENTLE ) 720, DAz 572012825
UHHEINTWA, T/, 57 VRO
BHEND ELTHIBICJBTEL, OPRT %R
FZBHETAZ LICLD5-FU 674 aw)
T v—1) VB (FUMP) ~D A B, % SR A ik
L, THIRL OS2 EOEETTREE 2 R S 5.
HHEME COEMEbIE, BEE & v Tl
TELholzlzd, TS-10RWHIREME X T
R & FRE U7 g i & 2 5.

3) Capecitabine

RE AT L, F 7P 2 050 5 7260,
LSRR CTURSEIROBERIZ L D 5-FU 128l &
nNAZExHIE LCHESNIFU 70 R
59 Z7OFDFUR (7MY a ), S5270 K
ST THLINATLTF I VMR TH L. L
T B 3 DOMEFE % #ET5-FU 1225 &
n, 1T U CHEIER AR

FIHEN OREMAD T FIRINS N, T
EHEOTIOANKEL VI AT 5 —F(CE) 12 &
1 5'-deoxy-5-fluorocytidine (5'-DFCR) |- 25t X

, RICHEB & O ClEED WY T2 o7

7 2+ —+(CD) TY-DFUR 124t s s, &5
12, BRI CTEED R T I DR AR T —
¥ (TP) Co-FU \Z&M S M CTHUELRIR % 7R 7.
AFNHFEO 7 BIVER & U CFREREETE (Hand
—foot syndrome) ZSHIT SN 5. FRFEEETIZ
FEB L OCRERISWES S, FREE, A, &
, MEAE, AW, HMIREOERAR S

KIBBI T BALERE, STENEE 1967

na.

4)Tegafur-Uracil (UFT) ,
S-FUDTH NI v 7 THATH 71 (TS-1
DIBZB) 12, 5-FU ODBBEERRLAET 2
IV NVEEA LI HEREERTH 2.

2. TIFHEEY
L-OHP (oxaliplatin)

TIFFEFICL2-VT I v s undy
DACH) BL UV 2 vBESTIMLZb 0 Th
5. VERBER 1 Mho BERHUER & 4, DNA
BRI L OYUEEIC X 5 DNA AR, BEos
BBHE L E2 SN TWD, BERTREAN, ok
EHIK B CIIBEERORES FICEBR S Nn D -
CWZXY, BRASTFE ORISR RIS 4.
CORBERIIBEREIUC 2 b v b b,
biotransformation (ZEAIZEHY) & ST W
L, AFXTVTIF N, B/ TAE) 200
1,2-07 3/ v 2und ¥ (DACH) g2 Y7
7 4 DACH HES OAMRNEIEL TZM L, E
LI DNA $5 & HATHS A5 2 12k b,
DNA #iP938 L I O I2 94-DNA 444G %
T 5. 26 O4UEHDNA OIS T N
Bl L, WIaRgufiivem 542 L &2 2
ENTWA,

AFNEFNIRAPVHEI S 1, B 504805 |- —
T dN5b. F72, FEURSIH 7o TR
RETH L., FHEREWER L LTz, TR0
SR DA F ORRFIE T 713G GRS
FEIR) 25, AW SHEBEL ST H 6 b
B, E7z, WHFEMESHEOARHURE (THEGEE e )
BhobhbAZ bbb,

3. hRA VAT —+H]HEH

Irinotecamn hydrochloride (CPT-11)

CPT-114d, HEIFEDER (Camptothecaacu.
minuta) 2> SIHH ENHI T VA T A4 K90 (S)-
camptothecin (CPT) D E & W F kT H 2.
CPT-11DPUBIEANAS, topoisomerase T iEME%
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BIRMICHET A Z L0 Lo Th 26 85,
topoisomerase t&, DNA O/ EE D L % |2E
BhWMEERTEHTHY, ZDH b topoiso-
merase 1 t&, DNA O 1 ARFHIZ nick 2L &%
%. DNA OV YBEZIERE L, DNA Ok
RYNI AT NAEEZ I L, DNA HEATA L —
AVZATHONBE LA T AW A %74, CPT I3,
Z® DNA & toroisomerase 1 DA IEEIR(DNA
topoisomerase I cleavable complex) {ZF54 L,
DNA #8521 S & 5 T & THIFIIESE % 3081+
5. CPT-1LiZEHIRAH% 5% carboxylesterase 12
&0 TR SN-38I 28 S D, SN-38D%T 70%
(4, B T glucuronidation %54+ SN-38 glu-
curonide & 721, SN-38%° CPT-11¢& & & 1ZfHv
CHREIES
TR TH 5.

4, DFIERVEE

1) #1 VEGF #if& (Bevacizumab)

Bevacizumab i, VEGF(VEGF-A) |ZHF 21
WA T B MLIgGIE / 7 a—F WHifkT,
VEGF H3% D% HAR (VEGF-115 X UF VEGF-2)
VAEET A0 % LT A 2 LT VEGE O
m Il 5. VEGF o4& aanginvEi, i

N HINEYEGE, MR oM, R Pk
,ﬂ WaDHAF R & CHh B, RN 2 ~ 3-MTH
%.muwi@aﬂ@@#?,@&%htf%@
FARIPEAS I S 735 ¢ 5

PURIESE DRI FWERIZ HH(Q"’ LS ALK

&7 0 filfkaE @Aéwb&#m%ﬂfw%
Bevacizumab D&Mk LIS & S5 25,
BECZTHILAT2ESL - 19572 & DMIMAEIRDTA &
A, & I EE LB L Cid, flia ORI
D7 TS KBREICBVCT) A7 Hn e &
WCBY, N4 ) X7 ENIEE 2 WA B
TdhAHY

2 )ﬁ EGFR #iff(Cetuximab)

1z VEGH A TSR (EGFR) R %0 o
7 ”/fzinii, 2B A FBPEIE Z v Tk

A BWER & LT, BRI & E

BHfEF T BRI Nz, Cetuximab <™ 2 &
P gGIOF A FRIE ) 7 u—F Hk (v g5
%, XTA5%)THN, &b EGFR DMLk

A A NZEGE O 5 EOFFEE b - THSRY,
e L, WREOMIEN 7 CT&h 5 EGF % TGR-,

iy f’ﬂ =9 5. EGFR {3 Cetuximab & 544
B EHIRBPYZELD A F h(lnternallmtxon) T4

=L RS, AP OREEY 75
AT END., FOMWDAH =Xk LT, f5E
S A 4 L7- ADCC (anubody -dependent cellu-
lar cytotoxicity) R i f& % /i~ L 72 CDC (comple-
ment dependent cytotoxicity) 72 & DS AHE
SNTWwDE, T72EREIC L) KIEEDTs~
82% 2 EGFR OBHISEH A H 6 N5 = & sghis
ENTn5,

Cetuximab (IR A RINITE % &t B 74
AWEH 251 ST L) 720, &5 HIchie 24
I VAR AIREEST D e HTEE L,

5. * O fth

LV

AFETIE, KR LT LV otk o
HEERTH AV ROBRERDE LT A4 VEY >
(-LV) 2519994E \ZHGE & ALtz Syt IaEss© &
S LV ATt S 15, 10-CH2-FHA b2 4¢3
&, RO X 9 FAdUMP, TS & =#HiA4
I L TS OFEREA BIE S A, 5-FU o4l
WhRA TGRS 2,

IEEEEDL S A >

1. 5-FU/LV

5-FU R ES-FU/LV DAY « T+ 1) 20
KGR, FERDERIES-FU B 11%, 5-FU/LV T 21%
CHFRREOTERDFILAY 2 H5Td - 72 (P <0.0001) |
S B LR ]@'?’jiﬂ‘l (mean survival time ;
MST)IZBWTh, 5-FU HAEI0.5% H iz L
TSFL&V#FiMJwﬂéﬁﬁﬁ&ﬁH§@<
0.004) AR & 472,
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KBTS BCEHE, HTE0E 1969

MST TTP RR
(n=290) 10.8»H 4.75FB 8.6%

1009%, ——FOLFOX4+Bevacizumab(n=289) 12.9»8 7.358 22.7%

9 12 15 18 21 25 27 30 33 36(H)

(Bruce J, et al :J Clin Oncel : 25, 1539, 2007 1)

2 E3200 : FOLFOX4 vs FOLFOX4+Bevacizumab

2. IFL

Saltz 513, AT LV &5-FUbolus &5 % 9f
H9 % regimen |2 CPT-11 & #lAEhd, WM
KB 9 5 first line {EHEE L TORIRE%
LV/5-FU (Mayo regimen) & CPT-11HUM % H#g
MEt L7-455:, IFL @ RR 1339%, PFS HMhs
7R, MST#14.8% B & &b Thih o727,
Z O @ LV/5-FU+CPT-11 % Saltz regimen
(IFL) LRSS, ¥ 54460 H LI OIET-EEA%6.7%
Eni R SN FOH CPT-110# 5%
2 72 Modified IFL 2% { sk Cithoh, 7L
TEH.3% AT L bfES N L
L, fbFEEEL L CoEBEIEL S Ty
720,

3. FOLFOX regimen

LV &5-FU #H5ifE OBEH regimen 12 L-OHP
15595 regimen TH Y, de Gramont 512X -
T ASCO1994 THE S iz, FD%EL R regimen
DA ERESNTEITWA, Goldberg H i3,
WEEKECERTH o7z Saltz LV A (IFL) &
FOLFOX $ X UF CPT-11-+1-OHP 0 3 BEH e,
BT 72458, FOLFOX L ¥ XA v OEFhERY
BS02E <, RER O Do 727,

E320030#Cid, FOLFOX4HHHIZ Bevacizumab

IS S - BEE, FOLFOX4D AR D BE
AT, EEEEHEERA N THAIFETD) 2y
2% WL EEDH Z EDBHEE I 5TV B,
FOLFOX4 & Bevacizumab O H¥x S % 1) 7-
BEOFGEFINIZ13.09 AT, FOLFOX4H
W5 BED10.87 B £ HR_RTLE»-72(H2) 9.

T 7z, AL ORI T T AL B
VW CIFRERGRA & P & OBREIC I L A7
SNTWEY, KEBIIBW T —RiGliE LT
FOLFOX fHE & %3 7= R M KB By
T, RS B 2 FHTFIRTF L 22 2 &
DTN ENT VB,

4. FOLFIRI

FOLFOX it SHEEHERYL 2 A V' Cdh b, 5-FU
/LV (5-FU ¥t riBaie) 12 CPT-11 %0t $ 5
phaselI 274, RR, MST, TTP & |2 LV/
5-FU L W 7zgufgsi o n/:”. 2 HEos-
FU FHtHE+LV 12 CPT-11 26 % regimen
% FOLFIRI L #HFr& LT 5,

—RiBFE L LCD FOLFIRI 2% L T Cetuxi-
mab O LSRR A MES L7z CRYSTAL Higc
i3, Cetuximab FFIZ B\ CHEBFFATHIM OWs
Waoh, & B X 512 KRAS BFAE e
WZBWTHHL 2 g shinia b hr-(F2)Y.
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22 The CRYSTAL trial

ITT KRAS U410 KRAS Z: £
FOLFIRI Cetuximah FOLFIR] Cetuximab FOLFIRI Cetuximab
+FOLFIRI +FOLFIR] +FOLFIRI
(n=599) (n=599) (n=176) (n=172) (n=87) (n=105)
(%) 39 47 43 59 40 36

HR™* 0.85 p=0.048

p =0.0038 p =0.0025 p =0.46
mPFS* (8) 8.0 8.9 8.7 9.9 8.1 7.6

0.68 p=0.017

1.07 p=0.75

*median progression free survival

THRERICEIT 2 BR s
5545[8] Annual Meeting of the American Soci-
ety of Clinical Oncology (ASCO 2009, 5/29-6/2)
EBWT, T F 7203 I ofks i) VI 2 il
BRILE LT, mFOLFOX6#EE X mFOLFOX6+
Bevacizumab Bf Itk & % Foicd 2 8 4Rt
(NSABP C-083KER) OFEFAMRE S I, i)
HEik & LT Bevacizumab DERAMIIEE SR
1o L LAds, A EORBRTSH 5 AVANT
BOIT920D4ERMEII F 25 M TB LT, = ot
BROMER G MK L TR0 51 2
Bevacizumah ORI % Hf 4+~ X 721 Ebh s,
72, RIGR OB KGR 35 2
Capecitabine+L-OHP “+Bevacizumab % Cetuxim
ab JRE & OBHRET L 724520, KRAS BpAk -
BYTD Cetuximab @ w7 513305 57z
Dol ZOXHIIERIER TS EEbh
L TARINERRIC BT ), BIERER & 25 i)
D AE R4 MR B B0 2 EEz
Hilh.

RIS J LR

BANT ) AFRICZEA L, M2 - kL~

COMMTORENDFRMENTE s, 20
—Bl& LT K-ras 2552 & TGN B 2 Bk
RS A S 2
—RiGHEE LT, FOLFIRI £cetuximab J4f%%
VS TR ISR B O KRAS WUEFR

**hazard ratio

BRI 2 B PMC Y 5t (The CRYs.
TAL trial) TH2, 1,1986100 3 54080 BFc
KRAS OFHii 4T N7z KRAS OB 51, 13540
BIF348%0(64.4%), KRAS 28I 13540619192
BU(35.6%) TERao & 7>, BrEH » LRI TS,
FOLFIRI IZ cetuximab % fif M % & FOLFIR|
HpRe <, BF T C IR BT A 77 ).
997 HE8. 75 A FOLFIRI+Cetuximab 7
B L (0=0.0167), 758y 599 ms%“c‘
FOLFIRI +Cetuximahb THE(p=0.0025) | 214
L7z ZE8TITIE, Cetuximal M L“C{).f:
FANIRNITID & N2 o 129 L CDE K-
ras ZEEOATIANS cetuximab DRNRF R F =
& B A HEVA I o 3y - TRES T v, -
DIER%E 1T ASCO | t&, Clinical opinion & LT
Cetuximab FGFEREBNZ BTl KRAS 7548
DHIEERFTNETHY, KRAS Z5Ff,- B
VT Cetuximab 54~ & 13 7 W & HERS
fHrTwnaw,

7z, ASCO 200012 B CGEITHES A~ 5
7% KRAS EiNA 4 =— % — 21 ERCE: v
¥fe 7, KRAS BFAEBIC Epiregulin (EREG)
* Amphiregulin (AREG) 575 SERBETIL Cetux
imab DEIRHFENT & %2 BRAF BESEGIC
KRAS BPAHITH - TH Cetuximah DEHHE 75‘(&
5595 2 EAST s g

¥ b oc
AN ,ﬁ%¢£mfi%&r&ﬁ%ibm
PN A T O BIIEE t*&%ﬂ(h%#
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5FU/LV, CPT-11, Oxaliplatin OFFEFIMICL o FEEOHL LA ESALNTE WL, KIS
TIFEREDP VL ODWBERL 7L a v L LAES  HABREICED 2 EMCERREL, e b5
TEND X927 ) ZRIBEREERA 2 /2, EENBH LWIGENRE - BWERIER % %1 85
FND 513 E7  Bevacizumab % Cetuximab @ L, BT up to date RIGEL BT RITR S
£ o FIEREEDES L, AR 2 1A BVEFZA.
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1) RERARZERZEESNFEBEHACBIR, 2) UM RSAREHIE 25T 5 F IR s

PrECREERY, A FRY, BEO
KEF JEREY, BIA

Py v, mE

. ABREE

BTN T A MRS L EERNETET S
DTIE 2L, EBHRELYF T 2B & BEA
REEZA L2VHIIZICX I TE 5 & v ) Bl iR
RSN, TIHEEFHIR TS, BBERIZED
RERHFOA DA LBRICERELREZRBLZTT
Z <, AMFHIBRIERITE D U W PUR A 1 SAT R R
ERTOIE - \mBe 2T REE LT, BB
FRAEDPECMWBRLTHE EEZOR, BEROEDE
B E LCIEESND X)Wk o7z BOICEIMLR
TR OFIESTRE S8, KIBE, RS,
HEHREAG 7 E0ALEHRG © b REMRE S L ik hicEw
WIZ b oL &5 TIC (tumor initiating cells) 7f
FZE SN TW5A, MBEE TS mEES & o m
AABTEE 500 F 7R W% mH% R 2T
PHED SN THBIELRTH L. T2, BERAOBEH
TADW NS (= v F) PBOBEBERICERTH S
CEHEWEINS LT h o7 HILBRESRIARZE
DR IRRICERKRIG AT 570121, [ ERSH
FADHEIEDFEH & 5L A 7 = X 2 OB 72 & 3RER 4
Retmic&REL, BMET & L Toiismi s
TEEMRERF & LCOMMNEE (v F) OWED
M ny - BIZFHERRE WSS 5 2 &8
PLETHBEEZONS. 5%, BEMIBRL 0N

EARY, =&
B, Ll —aRY, #&

Dhit?, me TP
1EAY

W2 X B2 BB D LB R R O
PRI NS.

I 1EC®ic

FEALRR L B KM (heterogeneity) Db 2L &
MTH 5. 3k Bt T CICHCERES DY,
TORRELTEREOD WA T, BT 2 L%
AONTELY., T LT, BEAERT 28k
BELEERERELETADOTIE A, BEFKE
AT AR S EREERAEZ A L Wl XA
TE5 &) BBEMIRIRHIRBEIN, & 2 HERH
ENTwab, EEliLdEOENE 29kl mz
BETEREE H DY L OV BOMIT, EEHEGTH
GBI L MRS, BBl ETESE LCRBNICS
b 52 Lk, MIEEER - MliEEm IS
BHOD 2 FABELETLEVIELHTHL (
D.

COBEMRBIE, 3T 1960 E 412428 X 1
TW7eh?, ThrEBRWICERT 22 xR
otz Lrl, HEOHNMEESRE LT, Ju—
T4 P MY — (FACS : fluorescence activated cell
sorting) DFHTREEHNH L LEZOMER 58
PREE 2ozl &, MMARSIEIARR sz
FRERZASEA 722 &, NOD/SCID (nonobese diabetic/
severe combined immunodeficient) <% X O T

PERSPECTIVES ON CURRENT STATUS AND FUTURE DIRECTIONS FOR CANCER STEM CELLS THEORY IN

GASTROINTESTINAL CANCER

Ichiro Takemasa', Hideshi Ishii', Naotsugu Haraguchi', Koshi Mimori%, Fumiaki Tanaka? Hiroaki Nagano', Mitsugu Seki-

moto!, Yuichiro Doki' and Masaki Mori!

Division of Gastroenterological Surgery, Department of Surgery, Graduate School of Medicine, Osaka University’, De-
partment of Molecular & Surgical Oncology, Medical Institute of Bioregulation, Kyushu University?
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ERs ) )b L bEHINT S, 2007 4,
Yamanaka b 7 V—71, Y7 A MR Oct3/
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