Autonomic nerve-preserving surgery for advanced rectal cancer

nerve system was preserved completely in 18 patients and
unilaterally in two; no recurrence was found in this region
by repeated follow-up CT and MRI. The overall survival
rate, estimated by the Kaplan—Meier method, of the 18
patients without micrometastases surrounding the pelvic
plexus was 94 per cent at 1 year and 88 per cent at 3 years.
Neither of the patients with micrometastases was alive at
1 year after surgery. :

Discussion

- The lateral ligament is still regarded as a pathway of

lymphatic vessels (middle lymphatic flow) from the lower .

rectum towards the lateral lymph nodes!!?. However,
in the present study micrometastases to the connective
tissues, including the lateral ligament, were identified by
highly sensitive RT-PCR analysis in only two patients with
distant metastases. Three of five patients with both upper
and lateral lymph node metastases had no micrometastases
in the connective tissues. A partial explanation for
the discrepancy between the presence of lymph node
metastases and the very low incidence of micrometastases
to the connective tissues might be that lateral lymph node
metastases developed via lower lymphatic flow rather than
via middle lymphatic flow through the lateral ligament!®.

The autonomic nerve system was completely preserved
in all but two padents in the present study, However,
no local recurrence in the region of the preserved nerve
system was observed by CT and MRI during follow-up.
Contrary to expectation, micrometastases to the connective
tissue surrounding the pelvic plexus were rare, verifying
the feasibility of nerve preservation without oncological
compromise in most patients.

Neither patient with micrometastases in the tissues
surrounding the pelvic plexus survived for 1year after
surgery. Ueno et al.}* performed complete dissection of
the autonomic nerve system and pelvic lymph nodes with
the aim of achieving local control in 61 patients with
rectal cancer. They reported spread of cancer cells to
the autonomic nerves in nine patients (15 per cent), six
with Dukes’ C and three with Dukes’ ‘D’ lesions. The
patients with Dukes’ C tumours underwent curative radical
- resection, but all developed recurrence within 1 year and
none survived for 4 years: The circumiferential resection
margin for TME is located inside the pelvic plexus whereas
the pelvic nerve plexus and the lateral tissue are situated
outside the margin. It has also been documented that TME
in patients with tumour involvement of circumferential
resection margin is associated with a poor prognosis2’.

The present results indicate that any patients with
micrometastases in the preserved pelvic plexus already have
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advanced cancer, so their prognosis is unlikely to be affected
by local recurrence that might develop if the autonomic
nerves are preserved. Management of such patients should
focus on maximizing the quality of remaining life.

The follow-up period in the present study was
relatively short (median 36-0 months). However, some
50-80 per cent of local recurrences occur within 2 years
after rectal cancer surgery, with a peak at 6—12 months?’.
The follow-up period should therefore have been sufficient
for the analysis.

Based on examination of micrometastases, these results
suggest that the autonomic nerve system should be
preserved wherever possible, even in surgery for advanced
rectal cancer. However, study of more patients positive for
micrometastases is needed.
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Summary
Colorectal cancer screening using PET

Shigeki Yamaguchi®*, Hiroyoshi Furukawa™**,
Hirofumi Morita*, Masayuki Ishii*
and Mitsuyoshi Ota*

FDG-PET is a new examination method using glu-
cose and cellular functions. The advantages of PET
screening are ; no pain, no prepar\ation, and not specific
to any organ. The disadvantages are ; high cost and
exposure to radiation. Colorectal cancer was one of the
most detectable diseases in Japanese PET screening
trials. However, one third of colorectal cancer was PET
negative. Also, the early cancer ratio is smaller than
that observed using fecal occult blood and colonoscopy.
In the Japanese advanced-aged society, PET may have
an important role in cancer screening. In the mean
time, we need to understand the characteristics of PET.

* Division of Colorectal Surgery, * * Divison of Radiology,
Shizuoka Cancer Center Hospital, 1007 Shimonagakubo,
Nagaizumi, Shizuoka 411-8777, Japan

Key words : cancer screening, colorectal cancer, PET
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ABSTRACT
Background/Aims: The present study evaluated
- the short- and middle-term surgical outcomes . of
laparoscopic surgery (LS) for rectal carcinoma in
comparison with a case-control series of open surgery
08). . .
‘Methodology:. Between February 1998 and Decem—
ber 2004, 47 patients.; w1th rectal carcinoma under-
went LS. These patients were compared with a con-
-ventional OS group matched for age, gender, location
of tumor, surgical procedure extent of resection and
pathological stage.
Results: The median follow-up. perlod for the LS
group. and the OS .group was 25 and 49 months,
, respectlvely In the LS group, median operative tlme

was significantly longer but median blood loss was
lower than those in the OS group. There was one.
requiring conversion to OS. Postoperative intervals
until liquid and solid intakes, and hospital stay were
significantly shorter in the LS group. Postoperative
complications rates are similar and anastomotic leak-
age occurred in one patient in each group. Inthe LS
group, the levels of white blood cell count on postop- -
erative day 1 and C-reactive protein on postoperative
days 1 and 2 were s1gmﬁcantly lower than those in
the OS group.

Conclusmns LS for rectal ca.rcmoma prov1des ben- .
efits during the early postoperative period without
mcrease in morbld.lty or. mortahty :
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INTRODUCTION

Since the first report of laparoscopic colectomy in
1991 by Jacobs et al. (1), laparoscopic surgery has been
tried and applied to a wide range of colorectal disease,
including colorectal carcinoma. Recently many studies
have demonstrated several advantages of laparoscopic
surgery (LS) over conventional open surgery (OS),
including reduced surgical blood loss, decreased post-
operative pain and ileus, shorter hospital stay and
favorable effects on immunologic status (2-5). With
regard to long-term oncological safety, which is the
most important concern for LS for malignancies, there
have been no reports indicating that LS is inferior to
conventional OS by randomized clinical trial (RCT) (6-
8).

However, laparoscopic approach to rectal carcino-
ma is very difficult from a technical standpoint com-
pared for that of colon carcinoma. Following laparo-
scopic anterior resection for rectal carcinoma, anasto-
motic leakage has been reported to occur in 7.2-20%
(9-15), and as a result, some reports recommended
routine covering ileostomy with this procedure even
for patients who would not require ileostomy if they
selected open anterior resection (9). In fact, many
RCTs regarding laparoscopic resection for colorectal
carcinoma have excluded patients with middle and
lower rectal carcinoma (6-8). Due to the lack of com-

Hepato-Gastroenterology 2006; 53:531-535
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parative studies, it remains controversial as to
whether LS for rectal carcinoma can be regarded min-
imally invasive surgery.

Since our first laparoscopic surgery for colonic car-
cinoma in 1993, about 400 patients have undergone
laparoscopic resection for colorectal disease at our
institution. Because the safety of LS in cancer patients
remains to be established, candidates for radical
surgery were patients preoperatively diagnosed with
T1 or T2 disease. Additionally, LS cases also included
patients who were preoperatively diagnosed with T3
but who preferred to undergo LS, as well as those with
colon or upper rectal carcinoma for which palliative
resection was considered necessary. In June 2001, we

unified our. surgical and postoperative management

procedures, as a consequence, the complication rate
and mean length of hospitalization have been reduced
at our institution (16,17).

The aim of this study was to analyze the short-
term and the middle-term surgical outcomes of LS for
patients with rectal carcinoma and compare them
with a matched group of patients who underwent sim-
ilar conventional OS.

METHODOLOGY

Patients
Between February 1998 and December 2004, we
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Coloanal
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(ISR-CAA);
Abdominaperineal
Resection (APR);
Randomized
Clinical Trial
(RCT); White
Blood Cell (WBC);
C-Reactive Protein
(CRP)




532

Hepato-Gastroenterology 53 (2006)

K Uehara, S Yamamoto, S Fujita, et al.

TABLE 1 Patient Characteristics

LS group OS group P value
No. of patients 47 47
Sex ratio (male: female) 28: 19 28: 19 >0.999
Age (yr; mean and range) 60 (35-76) 60 (39-84) 0.551

Body mass index

23.0(17.3-32.4) 23.2(18.1-33.8) 0.934

(kg/m?2, mean and range)

Prior abdominal surgery (%) 13 (27.7) 15 (31.9) 0.823
Location Upper rectum 25 25
Middle rectum 10 10
Lower rectum 12 12
Surgical Anterior resection 43 43
procedure Abdominoperineal 1 1
resection
Anterior resection 3 3
with ISR-CAA
Covering ileostomy 11 9
Transverse-coloplasty pouch 4 4
Year of 1997-1999 1 16
surgery 2000-2002 20 21
2003- 26 10
Pathological UICC Stage 0 2 2
stage UICC Stage I 34 34
UICC Stage I1 1 1
UICC Stage III 10 10

Follow-up period (month)

24.6 (3.0-65.8) 49.2 (3.7-99.3) <0.001

ISR-CAA: intersphincteric rectal resection and handsewn coloanal

anastomosis.

TABLE 2 Intraoperative and Postoperative Results

LS group OS group P valve
Operative time (min.) 255 (117-472) 150 (94-475) <0.001
Blood loss (mL) 60 (5-477) 72 (10-945)  0.021
Conversion 1 - -
Liquid intake (days) 1(1-4) 4 (1-7) <0.001
Solid intake (days) 3(2-8) 5 (3-80) <0.001
Hospital stay (days) 8 (7-23) 15 (10-101) <0.001

Values are medians (range).

TABLE 3 Morbidities and Mortality

LS group OS group P valve
Mortality 0 0 >0.999
Morbidity Wound sepsis 3 3 >0.999
Bowel obstruction 1 7 0.059
Anastomotic leakage 1 1 >0.999
Anastomotic bleeding 1 0 0.500
Neurogenic bladder 0 1 0.500
Prneumonia 1 0 0.500
Pulmonary embolism 0 1 0.500
Total (No. of patients) 7 (14.9%) 12 (25.5%) 0.304

performed 47 curative laparoscopic resections for
patients with rectal carcinoma. All patients were eval-
uated before surgery by clinical investigation includ-
ing total colonoscopy, barium enema and computed
tomography. To evaluate co-morbid conditions, car-
diopulmonary function and renal function test were
performed. We excluded the following groups of
patients from LS: patients with tumors larger than
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7cm, patients with a history of extensive adhesions,
patients with intestinal obstruction, and patients with
severe obesity (body mass index >32kg/m2) and
patients who did not consent to LS.

The analyzed parameters included age, gender,
body mass index, prior abdominal surgery, operative
time, blood loss, days until resumption of diet and
length of postoperative hospital stay. Pathological
staging was performed according to TNM classifica-
tion. White blood cell (WBC) count and C-reactive pro-
tein (CRP) in serum were measured preoperatively
and on postoperative day 1 routinely, and on postop-
erative day 2, if necessary.

Each laparoscopic case was compared with the
control OS group of patients matched for age, gender,
location of tumor, surgical procedure, extent of resec-
tion and pathological stage.

Laparoscopic Technique

Techniques for laparoscopic resection have previ-
ously been described (16,17). Initial port placement
was performed using the open technique and pneu-
moperitoneum was induced using carbon dioxide. Two
5-mm ports were then inserted into the left lower mid-
abdominal and the left lower quadrant regions, and
two other 12-mm ports were inserted into the mid-
lower and right mid-abdominal regions under laparo-
scopic guidance.

The left colon was initially mobilized laterally to
medially until the left ureter and superior hypogastric
nerve plexus were identified. The mobilization of
splenic flexure was performed if necessary. Then, a
window was made between the mesocolon containing
the arch of the inferior mesenteric vessels and the
superior hypogastric nerve plexus, starting at the
bifurcation, with support from an assistant holding
the sigmoid mesocolon ventrally under traction and to
the left using a 5-mm bowel grasper through the left
lower quadrant port. After the dissection proceeding
to the origin of the inferior mesenteric artery, taking
care not to injure the superior hypogastric nerve
plexus and the roots of the sympathetic nerves, intra-
corporeal high ligation of the inferior mesenteric
artery was performed. After cutting the inferior
mesenteric vein and left colic artery, mobilization of
the rectum and mesorectum was performed. The avas-
cular plane between the intact mesorectum anteriorly,
and the superior hypogastric nerve plexus, right and
left hypogastric nerves, and Waldeyer’s fascia posteri-
orly was entered by sharp dissection, and extended
down to the level of the levator muscle for middle and
lower rectal carcinomas, taking care to protect the
pelvic nerves. For upper rectal lesions, mesorectal tis-
sue extending down to 5cm below the tumor was
excised routinely using ultrasonic shears (Laparoscop-
ic Coagulating Shears, Ethicon Endo-Surgery Inc,
Cincinnati, OH). Middle and lower rectal tumors were
treated by total mesorectal excision. Immediately
before rectal transection, laparoscopic rectal clamping
was performed just above the anticipated point of rec-
tal transection, using a bowel clamping device intro-
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duced through the 12-mm mid-lower port. Rectal
washout was performed routinely using 1,000mL of a
5 percent povidone-iodine solution. Rectal transection
was then performed by multiple firing technique,
using Endo GIA Universal staples, introduced
through the 12-mm right mid-abdominal port. A 4- to
5-cm incision was then made over the mid-lower 12-
mm port site, and the bowel was exteriorized under
wound protection and divided with appropriate proxi-
mal clearance. After inserting the anvil head of the cir-
cular stapler into the end of the proximal colon, the
proximal colon was internalized and the incision was
closed. Intracorporeal anastomosis under laparoscopic
view was performed by the double-stapling technique
(DST) using a circular stapler (ECS 29mm or 33mm,
Ethicon Endo-Surgery Inc, Cincinnati, OH). Patients
with low anastomosis within lem from the dentate
line and mcomplete "doughnuts” underwent covering
ileostomy.

For patients with lesions located within 5cm of the
dentate line with more than 2cm of the distal free
margin to the dentate line (with no evidence of carci-
noma invasion into the sphincters or pelvic floor),
laparoscopic intersphincteric rectal resection and
handsewn coloanal anastomosis (ISR-CAA) was per-
formed. This surgical technique was described previ-
ously (18). For patients undergoing abdominoperineal
resection (APR), laparoscopic procedures were fol-
lowed by perineal dissection in the standard fashion,
and end colostomy. creation using the left lower

abdominal port site.

Statistical Analysis

Statistical analysis was performed using Student’s
¢t test, the Mann-Whitney U test, and the Fisher’s
exact test as appropriate. A P valve of less than 0.05
was considered significant.

RESULTS

Patient demographic characteristics are summa-
rized in Table 1. Cases and controls were well
matched for gender, age, tumor site, surgical proce-
dure, extent of resection and TNM stage; however, the
follow-up period in the OS group was significantly
longer than that in the LS group. There were no sig-
nificant differences in the patient’s characteristics,
including BMI and rate of prior abdominal surgery,
between the two groups. In both groups, three
patients underwent ISR-CAA and a transverse-colo-
plasty pouch was created in 4 patients. Overall, cover-
ing ileostomy was required for 11 patients in the LS
group, and 9 patients in the OS group. All the patients
with covering ileostomy underwent subsequent
ileostomy closure.

Surgical and postoperative results are demonstrat-
ed in Table 2. In the LS group, operative time was sig-
nificantly longer but blood loss was significantly lower.
There was one case requiring conversion to OS
because of severe adhesion after repeated cesarean
section. Liquid and solid intakes were started on medi-
an postoperative days 1 and 3 in the LS group, which

‘WBC Uad
10000

Pre OP POD1 POD2 Pre CP POD1

NS P=0.028 Ns. Ns. *P=0.001

FIGURE 1 The level of white blood cell (WBC) count (a) on postoperative day (POD) 1 and the
level of serum C-reactive protein (CRP) (b) on POD 1and 2 were significantly lower in LS group

(@) than OS group (M). Each bar represents the mean standard error.

was significantly shorter than that in the OS group.
Similarly, the median postoperative hospital stay was
8 days in the LS group, which was significantly short-
er than 15 days in the OS group. All patients were dis-
charged to home.

The postoperative complications are listed in
Table 3. There were no perioperative mortalities in
either group. The rate of postoperative bowel obstruc-
tion was 2.1% (1/47) in the LS group and 14.9 % (7/47)
in the OS group (P=0.059). An anastomotic leakage
occurred in one patient in each group. In the LS group,
one patient, who had covering ileostomy during the
initial operation, experienced anastomotic leakage
that was conservatively managed. In the OS group, a
patient with an anastomotic leakage required emer-
gency operation for abdominal drainage and diverting
ileostomy. Another patient in the LS group experi-
enced anastomotic bleeding, that was conservatively
managed. There was no significant difference i in total
complication rates between the two groups.

Preoperative and postoperative levels of WBC and
CRP in serum are presented in Figure 1. In the LS
group, the level of WBC on postoperative day 1 and the
level of CRP on postoperative day 1 and 2 were signif-
icantly lower than those in the OS group.

At the end of the study period, there were no
patients who had developed a recurrence or died in
this series.

DISCUSSION ‘

To date, there are few studies comparing surgical
outcomes between LS versus OS for rectal carcinoma
(11,19). In this study, we were able to demonstrate
that the minimal invasiveness of LS, which has been
demonstrated for colon carcinoma, can be preserved in
LS for rectal carcinoma as well. Needless to say, the
quality of surgery during LS for rectal carcinoma is
important. If the rate of conversion to OS increases,
outcomes of LS will be shifted to outcomes of OS, thus
making it difficult to detect differences between the
two groups. In addition, if the complication rate
increases, hospitalization after surgery can be pro-
longed, resulting in a loss of the advantages of LS. In
this study, there was only one case requiring conver-
sion to OS, and the anastomotic leakage rate was
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lower (2.1%, 1/47) than the rates previously reported.
We consider that these facts contributed greatly to
demonstrating the minimal invasiveness of LS for rec-
tal carcinoma. And the fact that WBC on postopera-
tive day 1 and CRP values on postoperative day 1 and
2 were significantly lower in the LS group can be
regarded as objective data suggesting the minimal
invasiveness of LS.

At our institution, there has been much considera-
tion given to the technical safety of LS, and surgeons
with a thorough expertise in OS had accumulated
enough experience in LS for colon carcinoma, which is
technically relatively easy to perform. Thereafter, the
indications were expanded to include rectal carcino-
ma. As a result, LS for rectal carcinoma has been suc-
cessfully performed with significantly reduced blood
loss, earlier start of oral intake and shortened postop-
erative hospital stay, as compared to OS. At present,
the long-term oncological outcome of LS for rectal car-
cinoma remains unclear and hence the indications for
LS for rectal carcinoma remain limited, but it may be
technically possible to gradually reduce those limits
and expand our indications.

One of the advantages of LS for rectal carcinoma is
that by inserting a flexible scope into the narrow
pelvis to magnify the operative field, the surgeon can
safely mobilize the rectum because of easy identifica-
tion of the loose connective tissue between the
mesorectum and the surrounding tissues such as the
hypogastric nerves and the pelvic nerve plexuses,
which is not always easy to recognize under direct
vision during OS. Another advantage of LS is that
everyone participating in the operation can have the
same field of view. However, there are several techni-
cal limitations in LS. It is often very difficult to occlude
and transect the bowel in LS, especially when the
tumor is located in the lower rectum. Furthermore,
lateral lymph node dissection combined with total
mesorectal excision remains the standard surgical pro-
cedure for patients with T3 and T4 lower rectal carci-
noma in Japan, and lateral lymph node dissection by
laparoscopy remain an unexplored frontier (16,20). In
particular, previous studies have reported an anasto-
motic leakage rate of 7.2 to 20% in patients who
underwent laparoscopic low anterior resection (9-15),
and some authors have recommended covering
ileostomy as a routine in this procedure (9). However,
this can deteriorate the short-term quality of life of the
patient and can also promote local recurrence in the
long term (21). Therefore, the utmost effort should be
made to avoid this complication.

At our institution, patients with low anastomosis
within lcm from the dentate line, incomplete dough-
nuts with DST, and laparoscopic intersphincteric rec-
tal resection and handsewn coloanal anastomosis
underwent covering ileostomy. However, the decision
to perform protective ileostomy in this series was
based on much looser criteria than those used in OS in
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order to avoid major anastomosis complications that
could lead to permanent stoma or fatal outcome, espe-
cially in the early LS cases involving lower rectal car-
cinoma. In the future, it may be appropriate to set the
same indications for ileostomy as in OS.

In sphincter-preserving surgery for rectal carcino-
ma, whether performed by LS or by OS, the procedure
for dissection and anastomosis is the phase with the
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located more than 2cm of the distal free margin to the
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ed to perform the dissection. In such cases, it is impor-
tant to securely penetrate the first and second cross-
ing points using a circular stapler to prevent anasto-
motic leakage (17).

One of the distinctive points of the present study is
that only one patient underwent laparoscopic APR.
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patients with lesions located in the lower rectum with
greater than 2cm of distal free margin to the dentate
line (18). This technique allows a sufficient distal mar-
gin to be obtained under direct vision in order to pre-

-serve the sphincter and avoid APR. As a consequence,

only one patient underwent laparoscopic APR.

" Although we considered that laparoscopic ISR-CAA

was possible in that case, the patient’s choice was
laparoscopic APR.

With regard to the oncological outcome which is
the most important factor in terms of a carcinoma
surgery, recently reported results of three RCTs in
patients with colon carcinoma or upper rectal carcino-
ma indicating that the treatment outcome of LS is
equal to or better than that of OS (6-8). However,
many RCTs have excluded patients with middle and
lower rectal carcinoma because of great technical dif-
ficulties, and there has been only case series reporting
experiences of a single or multiple institutions (2,9-
14). Further investigations based on multicenter RCT
are necessary for middle and lower rectal carcinoma
cases as well.

In conclusion, the findings of the present study
demonstrated that LS for rectal carcinoma could be
performed safely compared to OS without increased
morbidity or mortality. The radical resection of middle
and lower rectal carcinoma 'is a procedure that
requires advanced technical skills in OS, to say noth-
ing of LS. With improvements in technology and sur-
gical experience, the indications for this procedure are
expected to expand. However, at present, as the onco-
logical outcome remains unclear, expansion of the
indications to include advanced lower rectal carcino-
ma should proceed cautiously.
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Background: Although adjuvant radiotherapy was proved to be effective for local control of
rectal cancer even after standardized mesorectal excision, the role of adjuvant chemotherapy
after such standardized surgery remains to be clarified. We aimed to assess the efficacy of a
combination of uracil and tegafur for pathological stage I!l rectal cancer treated by standardized
mesorectal excision with selective lateral pelvic lymphadenectomy.

Methods: We randomiy assigned patients with completely resected stage | rectal cancer, who
underwent standardized mesorectal excision with selective lateral pelvic lymphadenectomy, to
receive either oral uracil-tegafur (400 mg/m? tegafur per day) for one year or no treatment.
Standardization and quality control of the surgery and pathological techniques were ensured
by use of the guidelines of the Japanese Society for Gancer of the Colon and Rectum. The primary
endpoint was relapse-free survival. The secondary endpoint was overall survival.

Results: We enrolled and randomized 276 patients. Excluding two ineligible patients, 274 were
included in the analysis. Planned interim analysis 2 years after accrual termination revealed
significant prolongation of relapse-free survival (P = 0.001) and overall survival (P = 0.005) in
the uracil-tegafur group. The 3-year relapse-free survival and overall survival rates were 78
and 91% in the chemotherapy group and 60 and 81% in the surgery-alone group, respectively.
Local recurrence rates were low in both groups. Grade 3 events occurred in 17% of the
chemotherapy patients, but no grade 4 or more events occurred.

Conclusion: Adjuvant chemotherapy with uracil-tegafur improves survival of patients with
stage 11l rectal cancer after standardized mesorectal excision with selective lateral pelvic
lymphadenectomy. ’

Key words: adjuvant chemotherapy — uracil-tegafur — rectal cancer — surgery

INTRODUCTION

The quality of surgical procedures has prognostic significance
for local control and survival in rectal cancer (1,2). However,
the lack of standardization for surgery and limitations of
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surgical information in previous adjuvant trials is well docu-
mented (3). The Dutch Colorectal Cancer Group was the
first to adopt standardized mesorectal excision (4,5) in a
rectal cancer adjuvant study (6). Mesorectal excision
involves complete resection of the mesorectum by precise,
sharp dissection under direct visualization (4,5) and is
recommended in the Guidelines 2000 for Colon and Rectal
Cancer Surgery (5).

The Dutch group clearly showed that preoperative radio-
therapy is effective for local control even when standardized
mesorectal excision is performed (6). Previous studies
evaluating adjuvant radiotherapy, but not using standardized
surgery, also showed its advantages in local control and
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survival (7,8). Therefore adjuvant radiotherapy has been
recommended as the standard treatment. However, this
approach was challenged by the results of a randomized
trial which revealed no additional survival benefit from
radiotherapy when chemotherapy was administered (9).
Furthermore, radiotherapy entails risks of morbidity and
mortality (6,7,10-12).

We started the Nationdl Surgical Adjuvant Study of
Colorectal Cancer 01 randomized trial at the same time as
the Dutch trial started (6). The aim of our trial was to evaluate
the efficacy of postoperative adjuvant chemotherapy with a
combination of uracil and tegafur (a prodrug of fluorouracil)
taken orally after standardized mesorectal excision with
selective lateral pelvic lymphadenectomy in stage HI rectal
cancer. Selective lateral pelvic lymphadenectomy is defined
as selective application of extended lateral pelvic lymph
node dissection, to resect the iliac and obturator lymph
nodes when lateral pelvic lymph node involvement is clinically
suspected (5,13-15).

We adopted mesorectal excision with selective lateral pelvic
lymphadenectomy alone as the control treatment because it
was the standard for stage III rectal cancer in Japan (13-
15). We did not choose adjuvant radiotherapy because, in
addition to the reasons mentioned above, local recurrence
rate after mesorectal excision with selective lateral pelvic
lymphadenectomy in Japan had been 7-15% in high-volume
centers (14,15). Instead, we used oral uracil-tegafur, which
was reported to be effective as adjuvant therapy for lung cancer
in recent studies (16), because previous studies suggested effi-
cacy of uracil-tegafur for prolonging disease-free survival in
rectal cancer (17,18). Bolus fluorouracil and folinic acid, the
present world standard for stage III colon cancer, was not used,
because folinic acid was not approved in Japan until 1999. We
present the results of the planned interim analysis at a median
follow-up of 3 years. ‘

METHODS
PATIENTS AND STUDY DESIGN

Enrollment began in October 1996. Eligible patients had
undergone a microscopically verified complete resection of
pathological stage IIl adenocarcinoma of the rectum according
to the 1992 Tumour Node Metastasis (TNM) Classification of
Malignant Tumours (International Union Against Cancer)
(19), by standardized mesorectal excision with selective lateral
pelvic lymphadenectomy. Other inclusion criteria were the
center of the tumor being located between the levels of the
first sacral bone and the anal canal; an age of 20-75 years;
the absence of preoperative anticancer treatment, previous
cancer and synchronous multiple cancers; an Eastern Cooper-
ative Oncology Group performance status of 0, 1 or 2; a
leukocyte count of at least 4000/mm>; a platelet count of at
least 100 000/mm’; serum aspartate aminotransferase and
alanine aminotransferase levels that were no more than
twice the upper limit of the normal range; a serum total

bilirubin level of at most 1.2 mg/di; a blood urea nitrogen
level of at most 25 mg/dl; a serum creatinine level of at
most 1.5 mg/dl; normal electrocardiogram; and an absence
of severe postoperative complications uncontrolled by the
time of registration.

An open-label study design was used. After written informed
consent had been obtained, we randomly assigned the
patients to postoperative adjuvant treatment with uracil-
tegafur or to surgery alone. Randomization was performed
by telephone or fax at the central trial office within 42 days
after operation. Patients were allocated by the minimization
method with Zelen’s adjustment for inter-institutional
imbalance. The factors used for balancing weré the site of
the primary tumor (above versus below the rectovesical
fossa or rectouterine fossa), primary tumor stage (pT! or
pT2 versus pT3 or pT4) and N stage (pN1 or pN2 versus
pN3). The primary endpoint was relapse-free survival and
the secondary endpoint was overall survival. The trial was
approved by the institutional review board of each participat-
ing center.

TREATMENT
QUALITY CONTROL FOR SURGERY AND PATHOLOGY -

All of the 28 participating centers are the high-volume centers
which treated more than 100 colorectal cancer patients per year
and institutional members of the Japanese Society for Cancer
of the Colon and Rectum (JSCCR) (13). The JSCCR has held a
general assembly and sessions intended to improve treatment
of colorectal cancer twice every year, and has standardized
treatment. The JSCCR has provided guidelines for standard-
ized surgical treatment and pathological evaluation (13).
All procedures and pathological evaluations were in accord-
ance with the fifth edition of the guidelines published in
1994 (13).

Mesorectal excision was the baseline procedure for all
patients. The definitions of the mesorectum and mesorectal
excision were the same as those from the Guidelines 2000
(5,13-15). In addition, extended lateral pelvic lymph node
dissection (5,13-15) was performed in cases with clinically
suspected lateral lymph node disease, as recommended by the
JSCCR guidelines (13-15).

The quality of surgery was monitored by the surgeon’s report
on the location and clinical stage; extent of the resection of
the bowel; mesorectum; and lymph nodes, and the patholo-
gist’s documentation of the pathological stage; number of
resected and positive lymph nodes in each lymph node
group; extent of bowel resection; and anal, oral and radial
margin status (13). :

ADJUVANT CHEMOTHERAPY

In the treatment group, uracil-tegafur (UFT®, Taiho
Pharmaceutical Co., Tokyo, Japan; 400 mg/m? tegafur per
day) in the form of 100 mg units (100 mg of tegafur plus
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224 mg of uracil) was given orally twice daily for 5 consec-
utive days every weekday for 1 year, starting 6 weeks post-
operatively. The dose was rounded up or down to the nearest
100 mg. All patients but one received 3 units of uracil-tegafur
(300 mg of tegafur and 672 mg of uracil) twice daily.
The patients were asked at each follow-up visit whether
they had taken the units as prescribed.

Adverse events were graded according to the toxicity
grading criteria of the Japan Clinical Oncology Group,
which consist of the Common Toxicity Criteria of the National
Cancer Institute with minor modifications (20). Grades range
from O (none) to.5 (fatal) (20). If a moderate (grade 2) adverse
event occurred, the dose of uracil-tegafur was reduced to
250 mg/m® per day of tegafur. Treatment was stopped if,
despite dose reduction, there was anything of the following:
a grade 2 or higher adverse event, a leukocyte count of
<3000/mm?, an aspartate aminotransferase or alanine amino-
transferase level of more than 2.6 times the upper limit of
the normal range, a total bilirubin level of more than two
times the upper limit of the normal range, moderate or severe
anorexia, one or more vomitings per day or four or more bowel
movements per day.

FoLLow-up

All the patients were evaluated every 4 months for the first
2 years after surgery and every 6 months for the next 3 years.
The evaluation included a physical examination, a complete
blood count, blood chemical tests, serum tumor markers, chest
roentgenography, and abdominal ultrasonography or computed
tomography. A pelvic computed tomography was performed
every 6 months. In addition, patients receiving uracil-tegafur
had a physical examination, a complete blood count and blood
chemical tests every month during the first year.

STATISTICAL ANALYSIS

The sample size was calculated by the method of Schoenfeld
and Richter. The study was designed to detect a hazard ratio for
relapse or death of 0.67 in the uracil-tegafur group compared
with the control group with 80% power at a two-sided o-level

of 0.05. Assuming a 5-year relapse-free survival rate of 50% in -

the surgery-alone group, a 2-year accrual period and a 5-year
follow-up, the targeted sample size was 400. In April 2000, the
accrual period was extended to 5 years based on the actual
accrual rate. .

Interim analysis was planned 2 years after accrual termina-
tion. Early termination would be considered at the time of the
interim analysis if the one-sided P-value of the log-rank test
for the primary endpoint was below 0.005, according to the
Lan-DeMets spending function method.

Relapse-free survival was defined as the time from surgery
until the appearance of the first recurrence of cancer, or
death from any cause, and overall survival was defined as
the time from surgery until death from any cause. All com-
parisons between the treatment groups were made on the
intention-to-treat principle. Survival curves were estimated
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by the Kaplan-Meier method, and differences in survival
were evaluated with the log-rank test.

RESULTS
ACCRUAL AND INTERIM ANALYSIS

From October 1996 to April 2001, 276 patients were enrolled
and randomly assigned to one of the two treatment groups
(Fig. 1). The study group decided to stop recruitment in
April 2001, because a rapid, further enrollment could not be
expected and evaluation of the treatment would be possible
through a meta-analysis including the data obtained from
this study and existing data (17,18,21). Planned interim
analysis was conducted by the data and safety monitoring
committee on 13 December 2003. Sufficient results favoring
the treatment arm caused the committee to recommend a
prompt disclosure of the results. This report is based on
the results presented to the data and safety monitoring
comimittee.

PATIENT POPULATION

Of the 276 enrolled patients 2 (one in each group) proved to
be ineligible so that data from 274 patients (139 in the uracil—
tegafur group and 135 in the surgery-alone group) were
included in the analysis (Fig. 1). The characteristics of the
patients are shown in Table 1 and were well balanced in the
two groups.

QUALITY OF SURGERY

The quality of the surgical procedures (Table 2) was similar
in both groups. All patients underwent at least mesorectal
excision. Extended lateral pelvic lymph node dissection was
added in 38% of the patients, most of whom had a tumor

l 276 patients randomized I

I 136 assigned surgery I
1 excluded (ineligible 1 excluded (inefigible
due to double cancers) due to double cancers),

|' 135 received surgery I

| 140 assigned uracil-(egafur—l

137 received uraciktegafur
2 did not receive uracil-tegafur

139 followed up
139 analyzed

Figure 1. Study profile.

135 followed up

135 analyzed
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Table 1. Characteristics of the patients

Table 3. Adverse events

Uracil-tegafur

Surgery alone

Number of patients 139 135
Age (years, mean {range]) 58 (32-79) 57 (30-75)
Sex

Female 56 53

Male 83 82
Location of the center of the tumor

Below the promontrium 43 39

Below the lower edge of the 39 43

second sacral bone .
Below the rectouterine fossa or 57 53
rectovesical fossa

Pathological tumor stage*

Ti 8 11

T2 21 ‘16

T3 : 94 : 90

T4 16 18
Pathological nodal stage*

N1 88 89

N2 ) o2

N3 29 24

Positive lateral pelvic lymph node It 7
Type of resection

Anterior resection 13 109

Hartmann operation 1 0

Abdominoperineal resection 24 25

Other 1 1

*The 1997 TNM Classification of malignant tumors (International Union
Against Cancer).

Table 2. Quality of surgery

Uracil-tegafur Surgery alone

Number of patients 139 135
Lymph node dissection

Mesorectal excision 89 81

Mesotectal excision plus extended 50 54

lateral pelvic lymphadenectomy

Distal margin of the mesorectum

2-4cm 7 2

24 cm or total mesorectal excision 132 133
Distal margin of the bowel (cm)

Median (range) 3 (0.3-10.5) 3.5 (0.5-8)
Number of resected lymph nodes

Median (range) 21 (1-80) 20 (2-108)
locating below the rectovesical fossa or rectouterine

fossa. Distal margins of the mesorectum and rectum were suff-
icient in both groups. Anal, oral and radial margins were
microscopically negative in all the patients. More than

Adverse event Uracil- Surgery
. tegafur alone Grade
Grade of of Toxicity*
Toxicity*

2 3 4 2 3 4

% of patients

Leukopenia 5 0 0 L 0 0
Thrombocytopenia I T B 0 0 0
Anemia 4 0 O 2 0 0
Increase in bilirubin st 9 0 17 2 0
[ncrease in aspartate aminotransferase 4 2 0 2 0 0
Increase in alanine aminotransferase 0 3 0 6 | 0
Anorexia 7 1 0 { 1 0
Nausea or vomiting 3 1 0 1 1 0
Diarrhea 5 t+ 0 1 1 1
Skin eruption S 6 1 0 0o 0 0
Alopecia 0o 0 0 0 0 o

*Adverse events were graded according to the toxicity criteria of the Japan
Clinical Oncology Group, which consists of the Common Toxicity Criteria
of the National Cancer Institute with minor modifications. Grades range
from 0 (none) to 5 (fatal).

12 lymph nodes were resected in 80% of the patients. The
rate of positive lateral pelvic lymph node metastasis was
17% (18/104) in the patients who underwent extended lateral
pelvic lymph node dissection.

ADVERSE EVENTS AND COMPLIANCE

Of the 139 patients assigned to the uracil-tegafur group,
137 actually took uracil-tegafur and two withdrew from the
trial before drug administration (Fig. 1). Moderate (grade 2)
and severe (grade 3) events were observed in 65 and 17% of
the patients in the uracil-tegafur group and in 39 and 4% of the
patients in the surgery-alone group, respectively. Observed
adverse events are listed in Table 3. A life-threatening
(grade 4) event occurred only in one patient in the surgery-
alone group. There was no fatal event.

Compliance with instructions to take uracil-tegafur was cal-
culated on the basis of the number of patients who actually
took uracil-tegafur and the number of patients who were
assigned to it, excluding those with a recurrence and those
who died. The rate of compliance, with or without dose reduc-
tion, was 93% at 3 months, 88% at 6 months, 83% at 9 months
and 80% at 12 months. The reasons for discontinuation of
uracil-tegafur were a cancer recurrence (18 patients), an
adverse event (8 patients), patient withdrawal due to adverse
events (10 patients) and patient withdrawal due to other causes
(4 patients).

RELAPSE-FREE SURVIVAL

The median follow-up among surviving patients was 3.0 years.
At the last follow-up, 32 patients in the uracil-tegafur group
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and 53 in the surgery-alone group had recurrence or had died  Table 4. Pattern of the first recurrence
(Table 4). The 3-year estimate.of relapse-free survival for the

uracil-tegafur group was 78% (95% CI 71-86%). That for the Uraciltegafur Surgery alone
surgery-alone group was 60% (95% CI 51-69%) (Fig. 2).  Number of patients 139 135
Patients receiving uracil-tegafur had significantly better  Local alone 6 (4%) 9 (%)
relapse-free survival than those undergoing surgery alone Anastomotic recurrence 3 4
(P = 0.0014). The hazard ratio for any recurrence in the Pelvic recurrence 3 s
uracil-tegafur group as compared with the surgery-alone  pigant alone 23 (17%) 39 (29%)
group was 0. 52 (95% CI 0. 33-0. 81). Liver metastasis 1 21
Lung metastasis 7 15
OVERALL SURVIVAL Liver and lung metastases 1 0
At the last follow-up, 12 patients in the uracil—<tegafur group Others 4 3
and 27 in the surgery-alone group had died. The 3-year estim-  Local plus distant recurrences 2 4
ate of overall survival for the uracil-tegafur group was 91%  Death from other diseases 1 1
(95% CI 86-97%). That for the surgery-alone group was 81%  Overall events 32 (23%) 53 (39%)
(95% CI 73-88%) (Fig. 2). Thus patients with uracil-tegafur :
A 100
g
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é Surgery alone
s; 40
a.
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Numbers at risk Years after surgery
Uracil-tegafur 139 123 93 60 34 11
Surgery alone 135 104 74 47 30 9
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z Surgery alone
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Years after surgery
Numbers at risk

Uraciltegafur 139 137 107 70 46 14
Surgery alone 135 131 104 64 40 11

Figure 2. (A) Kaplan—Meier estimates of relapse-free survival. (B) Kaplan-Meier Estimates of overall Survival, At 3 years, the rate of relapse-free survival was

78% in the uracil~tegafur group and 60% in the surgery-alone group (P = 0.0014). The rate of overall survival was 91% in the uraciltegafur group and 81% in
the surgery-alone group (P = 0.0048).
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had significantly better overall survival than those with surgery
alone (P = 0.0048). The hazard ratio for death in the uracil-
tegafur group compared with the control group was 0.42 (95%
CI 0. 21-0.83).

PATTERN OF RECURRENCE

Details of the pattern of first recurrence are shown in Table 4.
At the last follow-up, the rates of overall local recurrence were
5.8% (8/139) for the uracil-tegafur group and 9.6% (13/135)
for the surgery-alone group. Adjuvant uracil-tegafur reduced
the rates of distant metastases. The rates of overall distant
metastases were 18% (25/139) for the uracil-tegafur group
and 32% (43/135) for the surgery-alone group. Liver and/or
lung metastases composed the majority of distant metastases in
both treatment groups.

DISCUSSION

This trial demonstrated the efficacy of postoperative adjuvant
chemotherapy with uracil-tegafur after standardized mesorec-
tal excision with selective lateral pelvic lymphadenectomy in
pathological stage III rectal cancer. At the planned interim
analysis, we found that the 3-year estimate of both relapse-
free survival (78%) and overall survival (91%) of the uracil-
tegafur group were significantly better than the surgery-alone
group (60 and 81%, respectively). The data and safety mon-
itoring committee concluded that the results confirmed the
findings of previous studies (17,18) and a recent meta-analysis
(21) which showed the effectiveness of uracil-tegafur for
rectal cancer.

Rates of local recurrence have been reported to be 20-36% in
series of non-standardized, conventional surgery for stage III
rectal cancer, with a follow-up of 5 years (3,7,8). For experi-
enced surgeons in mesorectal excision, however, they are 7.5-
12% (22,23). At a median follow-up of 3 years, the local
recurrence rate was 9.6% in the surgery-alone group of our
trial. Although comparisons of such figures should be inter-
preted cautiously, this shows that a standardized mesorectal
excision with selective lateral pelvic lymphadenectomy may
achieve good results even in a multicenter setting. Moreover, it
may possibly be better than the 2-year local recurrence rate
of 8.2% in the mesorectal-excision-alone group of the Dutch
trial (6), considering that 56% of patients of the Dutch trial
had stage 0-II tumors (6).

Lateral pelvic lymph node metastases from rectal cancer
occur outside the mesorectum and appear to account for a
major cause of local recurrence. The incidence of lateral pelvic
lymph node metastases was reported to be 9-14% (14,15). If
the patients have such metastases and undergo only mesorectal
excision, the patients have apparent residual tumor in case of
recognizable metastases or develop local recurrence after
seemingly curative surgery in unrecognizable metastasis
cases. Extended lateral pelvic lymph node dissection is a sur-
gical procedure to resect such macroscopic or microscopic
metastases (5,14,15). Therefore, this procedure potentially

has a similar local-control effect to adjuvant radiotherapy.
Whether lateral dissection can be an alternative to radiotherapy
should be tested in a randomized controlled trial assessing
local control, survival, mortality and morbidity. To conduct
such trials, accuracy for detection of lateral pelvic metastases
may be a problem. Indeed, in our trial, only 17% of the patients
who underwent lateral dissection actually had lateral meta-
stases. To avoid such over-treatment, an accurate diagnostic
modality detecting metastasis is necessary.

Between 1990 and 1994, the JSCCR registered 25224
patients with colorectal cancer. (24) Among them, 2789
patients had curative resection of stage I rectal cancer and
their 3-year overall survival rate was 75% (24). In the surgery-
alone group of our trial, the 3-year overall survival was 81%.
Introduction of revised guidelines, standardized surgical pro-
cedures assured by precise documentation and participation
of colorectal specialists from high-volume centers may have
contributed to this improvement. Quality of surgery is already
known as an independent prognostic factor for survival in rectal
cancer (1,2), and case volume per surgeon also influences the
outcome (3,25).

However, the quality of surgery has no influence on the
initial occurrence of distant metastases (1). Even when
better-quality surgery reduces local recurrence, occult distant
metastases necessitate further treatment to improve survival.
We found that, in addition to the efficacy of mesorectal
excision with selective lateral pelvic lymphadenectomy,
uracil-tegafur further decreased the rate of local recurrence
from 9.6 to 5.8%. The rate of distant metastasis.was almost
halved from 32 to 18%, including a substantial reduction in
the rates of liver and lung metastases. Uracil-tegafur appears
to improve survival mainly through reduction of distant
metastases when applied along with such operations.

The recent meta-analysis assessing randomized controlled
trials using oral fluorouracii-based adjuvant chemotherapy for
stage I-II colorectal cancer revealed that 1-year chemotherapy
reduced the risk of death by 11% (P = 0.04) and the risk of
recurrence or death by 15% (P < 0.001) as compared with
surgery alone (21). However, of the three previous randomized
trials that compared uracil-tegafur adjuvant therapy with sur-
gery alone in rectal cancer, two revealed significantly
improved relapse-free survivals, but none demonstrated an
advantage in overall survival (17,18). In these trials, eligible
stages were [-I11, the dosage of tegafur was 400 mg per day, the
compliance was 48-70% and local recurrence rates in surgery-
alone group were 19-34% (17,18,21). The significantly better
relapse-free and overall survivals in our uracil-tegafur group
may be attributable to a selection of stage III patients, a higher
dosage of 600 mg per day; better compliance and better quality
of surgery. In the meta-analysis, hazard reduction was more
marked in early-stage disease (21). In contrast, our results
show that a higher dosage may also be effective for

. advanced-stage disease.

We found that 1-year treatment with uracil-tegafur was safe
and well tolerated. Grade 3 events occurred in 16.5% of
the -patients and consisted mainly of increases in bilirubin
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and aminotransferases. No grade 4 or grade 5 events were
"observed. Previous colon cancer adjuvant trials showed that
the overall incidences of grade 3 or more events in patients
treated with different regimens were 38% or more for fluor-
ouracil plus folinic acid (26,27), 38% for uracil-tegafur plus
folinic acid (27), 30% for capecitabine (26) and more than 41%
for oxaliplatin with fluorouracil plus folinic acid (28). The
most frequent events included neutropenia, diarrhea, vomiting
and hand-foot syndrome. Therefore, the safety profile of
uracil—tegafur compares favorably with those of the previous
regimens. Consequently, 80% of our patients completed 1 year
of treatment, including dose modification.- A study using a
therapy preference questionnaire demonstrated that, after
having experienced both oral and intravenous fluorouracil
regimens, most patients preferred an oral regimen (29). The
most important reasons for their preference included the con-
venience of taking the medication at home, less stomatitis and
diarrhea, and preference of pills over injections (29). In addi-
tion, we should mention that uracil-tegafur is less expensive
than the other regimens in this country, where medical costs
are becoming an increasingly important issue.

Thus the most significant findings of our trial can be sum-
marized as follows. Peroral monotherapy using uracil—tegafur
achieved survival prolongation of stage II rectal cancer
patients, without an addition of any other active agents, includ-
ing folinic acid. This makes it possible to provide less toxic,
yet effective, and convenient adjuvant chemotherapy for such
patients.

However, several issues may limit the wider applicability of
our findings. The numbers of patients recruited were smaller
than those of recent rectal cancer adjuvant trials (6,7), although
our trial was aimed solely at stage III tumor. The median
follow-up time of our study was only 3 years, though dis-
ease-free survival with 3-year follow-up is suggested to be
an appropriate primary endpoint to replace overall survival
with 5-year follow-up (30). We used mesorectal excision
with selective lateral pelvic lymphadenectomy that is a stand-
ard treatment only in Japan, and did not use mesorectal
excision with radiotherapy, a world-standard combination.
We could not use fluorouracil plus folinic acid, a standard
adjuvant chemotherapy for stage III colon cancer, and neither
the recently reported effective regimens including capecitabine
and oxaliplatin (26-28). While the standard adjuvant chemo-
therapy course for colorectal cancer is 6 months (26-28), we
opted for chemotherapy of 1 year. Therefore, the appropriate-
ness of our approach should be tested further through com-
parison with recent standard adjuvant radiotherapy and
chemotherapy.

In conclusion, radiotherapy has been considered to be stand-
ard adjuvant therapy worldwide for stage Il rectal cancer. The
present study indicates that uracil-tegafur treatment improves
relapse-free survival and -overall survival after mesorectal
excision with selective lateral pelvic lymphadenectomy.
This approach may become one of the treatment options for
stage HI rectal cancer and may deserve comparison with other
treatment approaches.
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