36 Peritoneal cytology in colorectal cancer

Table 4. Colorectal carcinoma: multivariate analysis of factors predictive of
cancer-specific survival

Variable Relative risk 95% Cl P value
Peritoneal cytology

Negative 1

Positive 2.733 1.130-6.608 0.0256
pN classification

pNO 1

pN| 1.341 0.616-2.919 0.4599

pN2 4.252 1.923-9.404 0.0004

CI = confidence interval,

INDEPENDENT PROGNOSTIC FACTORS FOR SURVIVAL

Univariate analysis demonstrated that the cancer-specific and
disease-free survivals of the patients investigated were
significantly related to microscopic peritoneal dissemination
and lymph node metastasis (Table 3). Multivariate analysis
revealed that lymph node metastasis (pN2: P = 0.0004)
followed by peritoneal cytology (positive: P = 0.0256) were
independent predictors of cancer-specific survival (Table 4).

DISCUSSION

Recently, several studies have demonstrated, in patients with
colorectal carcinoma, the incidence of free malignant cells in
the peritoneal cavity at the time of surgery and its prognostic
significance by means of conventional cytology and immuno-
cytology (7-12). On the other hand, Wind et al. (13) reported
that conventional cytology provides no prognostic information
in Dukes B and C patients and Voge! et al. (14) showed that
there was no significant influence of microscopic peritoneal
tumor cell dissemination on survival using conventional cytol-
ogy and immunocytology in patients with colorectal carcinoma
who underwent curative resection. However, the numbers of
patients registered in these studies (66 and 64, respectively) are
clearly limited and the follow-up period of, the latter (median
follow-up: 44.7 months) was not long enough to draw a
definite conclusion. The results of the current study clearly
demonstrated that conventional peritoneal cytology influences
disease-free and cancer-specific survival after curative
resection in patients with pT3/T4 colorectal carcinoma at the
median follow-up of 103 months and it appears to be a useful

diagnostic procedure to predict recurrence, especially perito-

neal recurrence.

In the present study, only conventional peritoneal cytology
was chosen as a means to detect cancer cells, because it is a
universal and inexpensive method that can be easily performed
at any institution worldwide (10). Moreover, the quality of the
imnmunocytological methods on colorectal carcinoma was not
fully established during the study period. However, one of the
pitfalls of conventional cytology is that peritoneal inflamma-
tion can hinder the distinction between malignant cells and

atypical or reactive mesothelial cells in body fluids (15,16). In
the present study, patients with suspicious morphological
evidence of malignancy by microscopy were included in the
positive cytology group and it may account for the 45.5%
(5/11) ‘false-positive’ rate on recurrence in the positive
cytology group. Recently, several studies have demonstrated
that immunocytology was more sensitive than conventional
cytology for the detection of malignant cells and that it has
greater specificity concerning prognosis (7,10,12). Technical
advances now permit molecular detection of micrometastasis
in lymph nodes and bone marrow in patients with colorectal
carcinoma (17-20). Clearly, utilization of these newly devel-
oped technologies is indispensable for further investigation.

In summary, this study demonstrated that conventional peri-
toneal cytology serves as a new prognostic marker after cura-
tive resection in patients with pT3/T4 colorectal carcinoma. It
appears to be a universal and inexpensive diagnostic procedure
to predict recurrence, especially peritoneal recurrence, and
would be useful for deciding adjuvant intraperitoneal and/or
systemic chemotherapy. However, the utilization of newly
developed methods, immunocytology and molecular technol-
ogy, is necessary in further investigations.
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Objective: To determine the antitumor activity and toxicity of weekly hepatic arterial infusion
(HAI) of 5-fluorouracil (5-FU) for liver metastases from colorectal cancer. In addition, the
present study also evaluated the efficacy of second-line chemotherapy after termination of HAI.
Methods: A retrospective study was designed to evaluate the clinical outcome-in patients
treated with HAI. Twenty-six-patients with liver metastases from colorectal cancer were treated
with 5-FU 1000 mg/m? over 5 h once per week on an outpatient basis. The treatment was
continued until disease progression, unacceptable toxicity or the patient’s refusal to continue
treatment occurred. One of three kinds of second-line systemic chemotherapy, irinotecan
alone, protracted venous infusion of 5-FU or methotrexate (MTX) and 5-FU, was chosen after
termination of HAI.

Results: An objective tumor response to HAIl was observed in 46% (95% confidence interval,
26.9-65.2%) of 26 patients. The most common adverse events were mild nausea and vomiting
(85%) and occurrence of gastroduodenal uicers (15%). Hematological toxicity was minimal. No
responder was observed to improve following second-line chemotherapy after termination of
HAI.

Conclusion: Weekly HAI of 5-FU is both active and well tolerated. However, extrahepatic
progression was observed in one-third of patients with termination of HAI and the efficacy of
second-line chemotherapy was not demonstrated. Regional treatment with systemic chemo-
therapy should be conducted to achieve good results in terms of survival.

Key words: hepatic arterial infusion — 5-fluorouracil — liver metastasis — colorectal cancer — second-
line treatment

INTRODUCTION

Hepatic metastases are the most common visceral metastases
from colorectal carcinoma and are observed in 18% of patients
on initial diagnosis of their primary tumor and will occur in
60% of patients who subsequently develop advanced disease
(1). Although hepatic resection is the only potentially curative
treatment, the value of which has been proven with a S-year
survival rate of 25-35% (2), curative resection of liver metas-
tases is possible in less than 25% (3).

For unresectable lesions, systemic 5-fluorouracil (5-FU)
therapy is marginally active in prolongation of survival. The
rationale for hepatic arterial infusion (HAI) is as follows. The
normal liver has a dual blood supply. Liver metastases obtain

For reprints and alt correspondence: Yasuhide Yamada, Gastrointesfinal
Oncology Division, National Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-
ku, Tokyo 104-0045, Japan. E-mail: yayamada@ncc.go.jp

most of their blood supply from the hepatic artery, whereas
normal liver cells derive most of their blood supply from the
portal vein (4). Hence direct hepatic arterial infusion increases
drug concentrations at the tumor site, and at the same time
decreases systemic drug exposure (5).

Prospective, randomized studies of patients with unresect-
able liver disease have reported response rates from 42 to 62%
in the group given HAI, compared with rates of 10-21% in the
groups treated with systemic chemotherapy (6-11). It is.
therefore common practice in Japan to perform continuous
arterial infusion of 5-FU, because the response rate of HAI is
significantly higher than that of systemic chemotherapy. An
encouraging result was obtained from a phase II clinical
trial of intermittent HAI with high-dose 5-FU (12), which
demonstrated a response rate of 78% and a survival time
of 25.8 months without any serious toxicities.

There have been few reports about the impact of second-line
systemic chemotherapy in patients refractory to HAI Hence
the role of second-line chemotherapy is still unclear.

© 2003 Eoundation for Promotion of Cancer Research
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The objectives of this study were to evaluate the antitumor
activity and toxicity of weekly HAI of 5-FU for liver metas-
tases from colorectal cancer and the efficacy of second-line
chemotherapy-after HAL

PATIENTS AND METHODS

PATIENT ELIGIBILITY

Patients with liver metastases from colorectal carcinomas were
eligible for this retrospective study if they had histologically
confirmed and resected primary colorectal carcinoma, had at
least one measurable lesion, had not had prior chemotherapy
and had an Eastern Cooperative Oncology Group performance
status of 0-2. Further entry criteria were adequate hepatic
function (serum total bilirubin <2 mg/dl), adequate hemato-

logical function (white blood cells >4000/mm3, platelets

=100 000/mm?) and adequate renal function (serum creatinine
<1.5 mg/dl). Written informed consent was obtained from all
patients. '

TREATMENT

A catheter was inserted into the hepatic artery via the sub-
clavian artery for patients with metachronous metastases and
into the gastroduodenal artery at the time of resection of the
primary site for patients with synchronous metastases. The
proximal end of the catheter was connected to an implanted
~ port system. 5-FU was administered at a dose of 1000 mg/m?
- over 5 h once per week on an outpatient basis and this treat-
ment was continued until the occurrence of disease progression,
unacceptable toxicity or the patient’s refusal to continue treat-
ment. In all patients, gastrointestinal vessels were occluded
with steel coils or ligated to preclude gastrointestinal tract perfu-
sion. In addition, we confirmed the hepatic distribution of the
" drug and checked for the absence of extrahepatic perfusion
using angiography by the port before HAL

SECOND-LINE SYSTEMIC CHEMOTHERAPY

In 17 (74%) patients who terminated HAI, systemic chemo-
therapy was performed. For patients refractory to HAI, we
mainly administered irinotecan, and for patients who termi-
nated HAI due to complications of the catheter system and
gastroduodenal ulcer formation probably related to misdistri-
bution of 5-FU, we administered either protracted venous infu-
sion of 5-FU or MTX and 5-FU. Eleven patients were treated
with irinotecan, three patients received protracted venous
infusion of 5-FU and three patients MTX and 5-FU. The three
treatment schedules were as follows:

(1) irinotecan 100 mg/m? given as a 90 min intravenous

infusion weekly or irinotecan 150 mg/m? given as a 90 min

intravenous infusion once every 2 weeks;

(2) 5-FU given as a protracted venous 24 h infusion at 250
mg/m? per day;

(3)MTX 100 mg/m? followed by 5-FU 600 mg/m* 3 h after
MTX, each given every 2 weeks; all patients received

Jpn J Clin Oncol 2003,33(3) 133

Table 1. Patients’ characteristics (n = 26)

Characteristic Patient data

Age (years)
Median 56

Range 32-80
Gender

Male : 16

Female 10
Performance status

0 22

1 4
Location of primary tumor

Rectum 9

Colon 17
Metastases -

Synchronous ’ 15

Metachronous ‘ 11
Tumor differentiation

Well 10

Moderate ) 16

leucovorin rescue, 10 mg/m? orally every 6 h for six doses,
24 h after MTX injection,

RESPONSE AND TOXICITY CRITERIA

Response to measurable and evaluable sites of disease was
assessed by computed tomography (CT) before the beginning
of HAI and every 4 weeks during treatment. Response and
toxicity were evaluated according to the World Health Orga-
nization guidelines (13).

STATISTICAL ANALYSIS

Overall survival was measured from the start of HAI to the
date of death. The Kaplan—-Meier method was used to estimate
the overall survival.curves (14). Survival time was censored at
the close out date if the patients were alive.

RESULTS

PATIENTS’ CHARACTERISTICS

Twenty-six patients with liver metastases from colorectal
cancer were entered in this study between October 1995 and
October 1999 at the National Cancer Center Hospital. All 26
patients had either unresectable liver metastases or recurrent
liver metastases after surgery for primary tumor or liver metas-
tases. Patients’ characteristics before HAI are summarized in
Table 1. Eleven patients had undergone previous surgery and
15 patients had unresectable liver metastases. They had no
metastases other than liver metastases. None of them had
received previous chemotherapy.
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Table 2. Response to hepatic arterial infusion

"Table 4. Toxicity of hepatic arterial infusion (n = 26)

No. of patients Y%

Complete response 2 8
Partial response 10 38
Stable disease 9 35
Progressive disease 5 19
Total 26 100

Table 3. Reasons tor termination of hepatic arterial infusion

No. of patients (%)

Total No. of patients 23
Tumor progression 14 (61%)
Hepatic 7
Extrahepatic 4
Hepatic and extrahepatic 3
Complications of catheter system 4 (17%)
Gastrointestinal complication 3(13%)
, Hepatectomy 1 (4%)
Patient refusal 1 (4%)

Toxicity Grade
1 2 3 4

Leukocytopenia 1
Thrombocytopenia 2 |
Nausea/vomiting 4 5

Gastroduodenal ulcer 3 1
Stomatitis 2 1

Diarrhea 2 1

Hand—foot syndrome

NN

Gastritis/duodenitis

Esophagitis 1

Table 5. Response to second-line systemic chemotherapy

CR PR SD PD
Irinotecan (n = 11) 0 0 5 6
PVI5-FU* (n=13) 0 0 0 3
MTX +5-FU (n=3) 0 0 1 2
Total ' 0 0 6 11

RESPONSE AND DURATION OF HAI

A summary of tumor response is shown in Table 2. An objec-
tive response was seen in 12 of 26 (46%; 95% confidence
interval, 26.9-65.2%) patients, including two (8%) complete
responses.

The median number of treatment cycles given was 21 (range
7-75) and the median duration of treatment was 5.6 months.
Discontinuation of the treatment was necessary in 23 patients.
The reasons for termination are summarized in Table 3. Extra-
hepatic progression was observed in seven of 23 patients
(30%). These included lung in four patients, lung and abdomi-
nal lymph node in one patient, abdominal lymph node in one
patient and bone in one patient. Although 14 patients continued
HAI until tumor progression occurred, other patients termi-
nated HAI because of technical complications and clinical con-
ditions. In four patients, the treatment was discontinued owing
to complications related to the catheter system, hepatic artery
thrombosis in three patients and arterial-portal shunt in one
patient. Three patients stopped HAI because of gastroduodenal
ulcer formation probably related to misdistribution -of the
drugs. In one patient who was a responder, hepatectomy was
performed, and one patient refused to continue the treatment
after 30 injections.

ToxiCiTy IN HAI

The toxicity observed in this study is summarized in Table 4.
No treatment-related death was observed. Hematological tox-
icity was minimal, with one patient developing grade 3 leuko-

-

cytopenia and another patient grade 3 thrombocytopenia.

*Protracted venous infusion of 5-FU.

Nausea and vomiting were the most common adverse reactions
in nine of 26 patients (35%), followed by gastroduodenal
ulcers in four patients (15%). Stomatitis, diarrhea and hand-
foot syndrome were minor problems. No chemlcal hepatms or
sclerosing cholangitis were observed.

Among four patients with gastroduodenal ulcers, one patient
developed a severe complication, perforation of the duodenum
and he was operated on. The other three patients recovered
with only medical treatment.

RESULTS OF SECOND-LINE SYSTEMIC CHEMOTHERAPY

Results of the second-line systemic chemotherapy are shown
in Table'5. No clinical response was observed in any of the 17
evaluable patients.

SURvVIVAL

With a 16.5-month median follow-up, the median survival time
of all 26 patients after the first treatment was 19.4 months
(Fig. 1). '

DISCUSSION

Prospective, randomized studies of patients with unresectable
liver metastases from colorectal cancer have shown signifi-
cantly higher response rates for HAI than for systemic chemo-
therapy without impact on the overall survival. In Japan, HAI
of 5-FU for liver metastases from colorectal caricer has been
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Figure 1. Overall survival curve (n = 26).

widely performed. It has been reported that weekly HAI of 5-
" FU has demonstrated a high response rate of 78% and a median
survival duration of 25.8 months in 32 patients. Furthermore, it
caused no serious toxicities and no decrease in the patients’
quality of life (12). The current study demonstrated a response
rate of 46% (consisting of two complete responses and 12
partial responses among 26 cases) similar to most other ran-
domized HAI studies (6-11). Although direct comparison of
results from this study with the phase Il study reported by Arai
et al. (12) is difficult, given that the studies differ with respect
to population characteristics, our study failed to reproduce the
response rate to weekly HAI of 5-FU reported by Arai et al.
One of the reasons for this might be complications associated
with the HAI catheter system. Great care should be taken to
prevent or quickly detect any disorders resulting from techni-
cal factors and if necessary, an adequate countermeasure
should be taken as described by Arai et al. :

No definite survival advantage due to the development of -

extrahepatic progression has been demonstrated. In this study,
extrahepatic progression was observed in one-third of the
patients with termination of HAL Further attempts, such as a
combination with systemic chemotherapy to prevent extra-
hepatic progression, are needed to prolong overail survival.

There have been few reports about the impact of second-line
systemic chemotherapy in patients refractory to HAL In the
present study, the efficacy of second-line chemotherapy after
termination of HAI was evaluated. Irinotecan is active in
patients with advanced colorectal cancer as second-line
therapy after failure of first-line 5-FU-based treatment (15).
We reported previously that an MTX plus 5-FU regimen and
protracted venous infusion of 5-FU produced relatively high
response rates, 25% in both regimens, in pretreated patients
with advanced colorectal cancer (16,17). However, in the
present study, 17 cases with liver metastases or extrahepatic
metastases failed to respond to second-line systemic chemo-
therapy. including irinotecan. This might be due to prior expo-
sure to the intensive treatment with high-dose 5-FU. The small
number of patients, however, precludes any further conclu-
sions as far as second-line chemotherapy is concerned.

In conclusion, this study showed an average response rate
similar to those in most other randomized HAI studies and a

Jpn J Clin Oncol 2003.33(3) 133

median survival time of 19.4 months, which appears to be
better than that of regional therapies reported previously.
However, extrahepatic progression was observed in one-third
of patients on termination of HAI and a response to second-line
chemotherapy was not demonstrated. Regional treatment with
systemic chemotherapy should be conducted to achieve good
results in terms of survival. To this end, the Japan Clinical
Oncology Group (JCOG) is now preparing a phase I/I1 study of
weekly HAI of 5-FU with concurrent: systemic irinotecan in
patients with liver metastases from colorectal cancer.
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Abstract

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

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

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

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

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

Correspondence to: S. Yamamoto

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

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

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

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

 Patients

Between June 2001 and December 2003, we performed 15! continuous
laparoscopic resections for selected patients with colorectal carcinoma.
Because the safety of laparoscopic surgery patients with cancer re-
mains to be established, candidates for radical surgery were patients
who had a preoperative diagnosis of T1 or T2. Additionally, laparo-
scopic surgery cases also included patients with a preoperative diag-
nosis of T3 who nevertheless wished to undergo laparoscopic surgery
and those with colon or upper rectal carcinoma for which palliative
resection was considered necessary. We excluded the following groups
of patients from laparoscopic resection: patients.with tumors larger
than 6 cm, patients with a history of extensive adhesions, patients with
severe obesity (body mass index exceeding 32 kg/m2), patients with
intestinal obstruction, and patients who did not consent to laparo-
scopic surgery.

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

Laparoscopic technigue

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

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

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

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

Study parameters

The parameters analyzed included gender, age, body mass index
(BMI), prior abdominal surgery, operative time, operative blood loss,
conversion rate, days to resume diet, length of postoperative hospital
stay, and both intraoperative and postoperative complications within
30 days of surgery. Pathologic staging was performed according to
Dukes’ stage. White blood cell (WBC) count and C-reactive protein
(CRP) in serum were measured preoperatively and on postoperative
day 1 routinely, and on-postoperative days 2, 3, and 4, if necessary.

Statistical analysis

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

Results

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

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

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

Number of patients 120 31

Sex ratio (male:female) 71:49 18:13 1.0000
Age(years) n (range) 61 (30-88) 59 (37-76) 0.3693
Body mass.index (kg/m2) n (range) 22.7 (14.9-29.6) 23.8 (17.5-32.4) 0.0438
Prior abdominal surgery n (%) 28 (23.3) 14 (45.1) 0.3545
Dukes’ stage (1) :

A 94 23 0.5248
B : 5 0
C 16 6

D 5 2

Follow-up (months) » (range) _ 13 (2-33) 14 (2-33) 0.8472
Location (x) :

Cecum 15

Ascending colon | 21

Transverse colon 16

Descending colon 12

Sigmoid colon 56

Rectosigmoid/upper rectum 6

Middle recturn 6

Lower rectum 19

Laparoscopic colorectal procedures (i)

Ileocecal resection 15

Right hemicolectomy 27

Transverse colectomy 5

Left hemicolectomy 2

Descending colectomy 10

Sigmoid colectomy 49

Partial resection 12 -

Anterior resection with DST 29

Anterior resection with ISR-CAA 2

Transverse coloplasty pouch 2

Covering ileostomy 6

Values are means (range)

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

coloanal anastomosis

Table 2. Operative and postoperative results

Table 3. Morbidities and mortality

Lap-colectomy  Lap-LAR Lap-colectomy Lap-LAR
n (range) n (range) p Value (n) o p value
Operative time (min) 200 (115-348) 250 (190~472)  <0.0001 Mortality 0 0
Blood loss (ml) 32 (5-248) 60 (10-265) 0.0011 Morbidity
Conversion 0 0 Wound sepsis 4 2 0.4007
Liquid intake (days) -1 (1-3) 1(1-3) 0.9562 Bowel obstruction 6 I 1.0000
Solid food (days) 3 (2-5) 3 (2-4) 0.8291 Urinary tract infection 3 0 1.0000
Hospital stay (days) 8 (7-20) 8 (7-17) 0.2520 Anastomotic leakage 0 0 1.0000
Abscess 0 1 1.0000
Values are medians (range) Pneumonia 1 0 1.0000
Lap, laparoscopic; LAR, low anterior resection Pneumothorax I . 0 1.0000
Pulmonay embolism 1 0 1.0000
Enterocolitis 1 0 1.0000
colectomy group experienced a’ recurrence (hepatic %Igt:logemc bladder (1)7(1 ) ; g._z/gﬁ

metastases).

Discussion

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

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

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

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

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

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

which is not required for open surgery cases, becomes
indispensable for Lap-LAR cases, the patient’s burden
will increase. Currently, with regard to LAR, patients
are required to make a choice themselves as to whether
they will undergo open or laparoscopic surgery afte1
they have been given sufficient information.

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

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

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

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

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

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

Safety of Laparoscopic Intracorporeal Rectal Transection
‘With Double-Stapling Technique Anastomosis

Seiichiro Yamamoto, MD, PhD, Shin Fujita, MD, PhD,
Takayuki Akasu,” MD, PhD, and Yoshihiro Moriya, MD, PhD

Abstract: To assess the feasibility and analyze the short-term out-
comes of laparoscopic intracorporeal rectal transection with double-
stapling technique anastomosis, a review was performed of a prospective
registry of 67 patients who underwent laparoscopic sigmoidectomy and
anterior resection with intracorporeal rectal transection and double-
stapling technique anastomosis between July 2001 and January 2004,
Patients were divided into 3 groups: sigmoid colon/rectosigmoid car-

. cinoma, upper rectal carcinoma, and middle/lower rectal carcinoma.
A comparison was made of the short-term outcomes among the
groups. The number of cartridges required in bowel transection was
significantly increased in patients with middle/lower rectal carcinoma,
and significant differences were observed in the length of the first
stapler cartridge fired for rectal transection. Furthermore, mean op-
erative time and blood loss were also significantly greater in the
middle/lower rectum group; however, complication rates and post-
operative course were similar among the 3 groups. No anastomotic
leakage was observed. Laparoscopic intracorporeal rectal transection
with double-stapling technique anastomosis can be performed safely
without increased morbidity or mortality.

Key Words: laparoscopic low anterior resection, rectal transection,
double-stapling technique, complication, colorectal carcinoma

(Surg Laparosc Endosc Percutan Tech 2005;15:70-74)

ore than 10 years have passed since the first report of
laparoscopic colectomy by Jacobs et al' in 1991. With
regard to long-term oncological safety, which is the most im-

portant concern for laparoscopic surgery (LS) for malignan-

cies, there have been no reports indicating that LS is inferior to
conventional open surgery (0S).2~* On the other hand, because
LS requires surgical techniques that are different from those of
OS, even a surgeon with considerable experience in OS cannot

. readily perform LS.
In particular, LS for rectal carcinoma is very difficult
surgery from a technical standpoint, and consequently many

randomized, controlled trials have excluded patients with

middle/lower rectal carcinoma. This is because of concerns
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over the safety of the procedure, ie, the risk of complications
associated with the laparoscopic procedure and the risk of
tumor cell spillage because of traumatic manipulation of the
tumor. Previous studies have reported an anastomotic leakage
rate of 5.7% to 21% in patients who underwent laparoscopic
low anterior resection (Lap-LAR), and some authors have
recommended a covering ileostomy as a routine in Lap-LAR
cases,%'2 It remains uncértain which cases of rectal carcinoma
are appropriate for laparoscopic surgery. ‘

Since our first laparoscopic colectomy for colorectal
carcinoma in 1993, approximately 280 laparoscopic resections
for colorectal malignancies have been carried out at our in-
stitution. Most of our-early experience was confined to early
(Tis or T1) colorectal cancer located at the cecum, ascending
colon, sigmoid colen, or rectosigmoid due to technical prob-
lems and concerns regarding port site and peritoneal recur-
rences. In June 2001, we unified our surgical and postoperative
management procedures and expanded our indications for
laparoscopic colectomy to include advanced colorectal cancers
(ie, T2 lesions and beyond) located anywhere in the colon
and/or rectum.

- In 1980, Knight and Griffen'?® described the double-
stapling technique (DST), which offered great advantages in
that it permitted low rectal anastomoses to be performed with
great ease. The aim of the present study was to assess the
feasibility and analyze the short-term outcomes of laparo-
scopic intracorporeal rectal transection with DST anastomosis,
one of the most demanding and stressful techniques in lapa-
roscopic colorectal surgery, in selected patients with sigmoid
colon and rectal carcinoma, who all underwent LS at our
hospital after June 2001.

PATIENTS AND- METHODS

Patients :

At the Division of Colorectal Surgery of the National
Cancer Center Hospital in Japan, 156 nonrandomized consec-
utive patients underwent laparoscopic colorectal resections
between July 2001 and January 2004. During this period, 67
patients were treated by laparoscopic sigmoidectomy and an-
terior resection with DST anastomosis. Because the safety of
LS in cancer patients remains to be established, candidates for
laparoscopic surgery were patients who were preoperatively
diagnosed with T1 or T2. Additionally, LS cases also included
patients with sigmoid colon or upper rectal carcinoma who
were preoperatively diagnosed with T3 but wished to undergo
LS, as well as those for which palliative resection was
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considered necessary. Exclusion criteria for LS were tumors
larger than 6 cm, a history of extensive adhesions, severe
obesity (body mass index >32 kg/m?), intestinal obstruction,
and refusal to undergo LS. The preoperative workup consisted

of a clinical investigation, barium enema, total colonoscopy,
chest x-ray, abdominal ultrasonography, and computed
temography.

LS was contraindicated for patients with preoperative
diagnoses-of T3 and T4 tumors in the middle and lower rectum
because, with the current instrumentation, it was difficult to
perform laparoscopic procedures without grasping and manip-
ulating the bowel or mesorectum near the tumor; our concern
was that this would result in accidental tumor spillage. Further-
more, lateral lymph node dissection combined with total
mesorectal excision remains the standard surgical procedure
for patients with T3 and T4 lower rectal carcinoma in Japan,
and lateral lymph node dissection by laparoscopy is still. an
unexplored frontier."~'® As a result, some patients were found
to have T3 cancer only after histopathological examination of

the surgical specimens. Preoperative or postoperative radiation -

‘therapy was not performed in this series because of the low
local recurrence rate in patients with T1-T3 lower rectal
carcinoma without preoperative radiation.!*'%

Patients were divided into 3 groups: sigmoid colon/recto-
sigmoid carcinoma, upper rectal carcinoma, and middie/lower
rectal carcinoma. For the patients with rectal carcinoma, a
primary rectal carcinoma was defined according to its distance
from the anal verge as determined by colonoscopy. The tumors
were grouped into lower rectum (0-7 cm), middle rectum
(7.1-12 em), and upper rectum (12.1-17 cm). We combined
patients with middle and lower rectal carcinoma as a group
because laparoscopic techniques for rectal transection and
DST anastomosis were almost same: anastomosis located
below peritoneal reflection.” Patients with lesions located
within 2 cm of the dentate line who underwent laparoscopic
intersphincteric rectal resection and hand-sewn coloanal anas-
tomosis were excluded from the present study. This surgical
technique has been described previously.'” Conversion to open
surgery was defined as any incision greater than 7 cm, ex-

cluding cases in which the incision was enlarged due to a large

specimen size that could not be removed with a 7-cm incision.

Laparoscopic Technique

Laparoscopic resection techniques have previously been
described, with minor modifications.”!” Initial port placement
was performed using the open technique, and pneumoperito-
neum was induced using carbon dioxide. Two 5-mm ports
were then inserted in the left lower midabdominal and the left

- lower quadrant regions, and 2 other 12-mm ports were inserted

in the mid-lower and the right midabdominal regions under
laparoscopic guidance. '

The left colon was initially mobilized laterally to medi-
ally until the left ureter and superior hypogastric nerve plexus
were identified. The mobilization of splenic flexure was per-
formed if necessary. Usually, Japanese patients have a long
sigmoid colon, and if the surgeon preserves 1 or 2 arcades of
marginal vessels of sigmoid colon by division of sigmoidal
arteries between superior rectal artery and marginal vessels,
mobilization of splenic flexure becomes unnecessary; thus,

© 2005 Lippincott Williams & Willins

splenic mobilization was performed in only about 20% of our
patients. 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 dis-
section, proceeding to the origin of inferior mesenteric artery,
taking care not to injure the superior hypogastric nerve plexus
and the roots of the sympathetic nerves, intracorporeal high
ligation of the inferior mesenteric artery was performed. A fter
cutting the inferior mesenteric vein and left colic artery, mobi-
lization of the rectum and mesorectum was performed. The

. avascular plane between the intact mesorectum anteriorly and

the superior hypogastric nerve plexus, right and left hypo-
gastric nerves, and Waldeyer fascia posteriorly 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 proximal sigmoid colon car-
cinoma, the mesentery at the promontory was excised rou-
tinely using ultrasonic shears (laparoscopic coagulating shears
{LCS], Ethicon Endo-Surgery Inc, Cincinnati, OH) or an
endolinear stapler (Endo GIA Universal, Tyco Healthcare,
Auto Suture Co, US Surgical Corp, Norwalk, CT). For recto-
sigmoidal and upper rectal lesions, mesorectal tissue extend-
ing down to 5 cm below the tumor was excised routinely using
LCS. Middle and lower rectal tumors were treated by total
mesorecta] excision. Immediately before rectal transection,
laparoscopic rectal clamping was performed just above the
anticipated point of rectal transection, using a bowel clamping
device (Fig. 1) introduced through the 12-mm mid-lower port.
A distinct advantage of this device is that the bowel clamp at
the head of the device can be easily bent intraabdominally
without reducing the grasping strength. Rectal washout was
performed routinely using 1000 mL of a 5% povidone-iodine
solution. Rectal transection was then performed by a multiple-
firing technique, using Endo GIA Universal staples, intro-
duced through the 12-mm right midabdominal port.'® If the
rectal transection was not completed after the first cartridge,
the stapler line for the second cariridge was carefully posi-
tioned on the anal side stapler line of the first cartridge. The
third and fourth firings were performed in the same way. A
4- to 5-cm incision was then made over the mid-lower 12-mm
port site, and the bowel was exteriorized under wound protec-
tion and divided with appropriate proximal clearance. After
inserting the anvil head of the circular stapler into the end of
the proximal colon, the proximal colon was internalized and
the incision was closed. Intracorporeal anastomosis under a
laparoscopic view was performed by means of the DST, using
a circular stapler (ECS 29 or 33 mm, Ethicon Endo-Surgery
Inc). After the insertion of the body of the circular stapler into
the anus, the puncturing cone was pushed through the mid-
point of the linear staple line. In patients in whom 2 or more
linear stapler cartridges were used for rectal transection, the
puncturing cone was pushed near the crossing point of the first
and second stapler lines. :

The anastomotic air leakage test was performed if the
“doughnuts” were incomplete. Patients with a low anastomo-
sis within 1 cm from the dentate line and incomplete doughnuts
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FIGURE 1. Bowel clamping device. A distinct advantage of this
device is that the bowel clamp at the head of the device can be
easily bent intraabdominally without reducing the graspmg
strength.

underwent a covering ileostomy. However, the decision to
perform a protective ‘ileostomy in this series was based on
much looser criteria than those used in OS to avoid major
anastomosis complications that could lead to a permanent

‘stoma or a fatal outcome, especially in the early LS cases of

lower rectal carcinoma.

Study Parameters
The parameters analyzed included gender, age, body
mass index, prior abdominal surgery, operative time, operative
blood loss, number of stapler cartridges fired and the length of
the first stapler cartridge for rectal transection, conversion rate,
- days to resume diet, length of postoperative hospital stay, and
both intraoperative and postoperative complications within 30
days of surgery. Pathologic staging was performed according
to Duke’s stage.

Statistical Analysis

Statistical analysis was performed using the x* test,
Kruskal-Wallis test with Bonferroni correction, and repeated-
measure analysis of variance (ANOVA) with the Scheffe
method when appropriate. A P value of <0.05 was considered
significant,

72

RESULTS

The patient demographics are summarized in Table 1.
No significant differences were observed in baseline character-
istics among the 3 groups. In the iniddle/lower rectum group,
anastomosis was performed <3 cm from the dentate line in-
7 patients and >3 cm but below the peritoneal reflection in.3
patients. We. performed an anastomotic air leakage test in 2
patients with lower rectal carcinoma and did not find any sign
of air leakage; however, both patients underwent a protective
ileostomy, Overall, a protective ileostomy was required in 4
patients, and a transverse .coloplasty pouch was created in 1
patient.

The number of patients in relation to the number of

‘stapler cartridges used for rectal transection in each group is

shown in Table 2. The number of cartridges required during
bowel transection was significantly increased in patients with
middle/lower rectal carcinomas compared with the other groups.
Similarly, significant differences were observed in the length
of the first stapler cartridge fired for rectal transection (Table 3).
In patients with middle/lower rectal carcinomas, the length of
the first stapler cartridge was 45 or 30 mm, and it was 45 or 60
min for proximal lesions.

Operative and postoperative results are shown in Table
4. Mean operative time and blood loss were significantly

- greater in the middle/lower rectum group. All the operations

were completed laparoscopically. We did not experierice any
accidental intestinal perforations at or near the tumor site.
Liquid and solid food was started at a median of 1 and 3
postoperative days in all groups. The median length of post-
operative hospitalization was 8-9 days. No significant differ-

" ences were observed in the postoperative course among the 3 -

groups. All patients were discharged home.

The postoperative complications are listed in Table 5.
There were no perioperative mortality and no anastomotic
leakage. Reoperation of a laparoscopic division of an adhesive
band for a postoperative small bowel obstruction was nec-
essary in 1 patient with sigmoid colon carcinoma. No signif-
icant differences were observed in complication rates among
the 3 -groups.

TABLE 1. Patient’s Characteristics*

Sigmoid
_ Colon/ - Middle/Lower
Rectosigmoid Upper Rectuim Rectum
No. of patients 36 21 10
Sex ratio -
(male:female) 22:14 10:11 8:2
Age (y) 59 (30-79) 59 (37-73) - 60 (47-76)
Body mass index l
(kg/m?) 23.5(18.9-29.0) 24.1(17.5-32.4) 23.8 (19.5-26.4)
Prior abdominal -
surgery (%) 6(17) 5(24) 5 (50)
Duke’s stage
A 27 16 7
B 1 0 0
C ’ 7 3 3
D 1 2 -0

*Values are means (range), P > 0.05.

‘© 2005 Lippincott Williams & Willins
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TABLE 2. Number of Patients in Relation to the Number of
Stapler Cartridges Fired for Rectal Transection* )

No. of
Stapler Cartridges Sigmoid Upper ° Middle/Lower
" Fired Colon/Rectosigmoidt Rectumt Rectum
1 25 8 0
2 9 12 2
3 2 1 6
4 0 0 2

*P < 0.01 between groups, Kruskal-Wallis test.
TP < 0.01 versus middle, lower rectum/Boneferroni test,

~

DISCUSSION

_ In the present study, short-term outcomes were com-
pared among different tumor sites in patients who underwent
laparoscopic intracorporeal rectal transection with double-
stapling technique anastomosis. The closer the tumor site was
to the anus, the more the number of stapler cartridges needed
for rectal transection increased and the use of a longer Endo
GIA Universal stapler cartridge was significantly restricted,
suggesting that rectal transection for Lap-LAR in patients with
middle/lower rectal carcinomas may be a difficult and stressful
procedure. In the present study, however, the complication rate
did not increase despite lower anastomotic sites. With thor-
ough and careful intracorporeal rectal transection and DST
anastomosis, the safety of Lap-LAR may be established.
Minimum invasiveness is often noted as one of the
merits of LS in comparison with OS for colorectal cancer.'*-2
But even recently, some studies have reported that minimal or
no short-term benefits were found with LS -compared with
standard OS.?*?¢ Reviewing these reports raises a question
about the conversion rate. Even granting that LS has a lower
surgical invasiveness than OS, there is a possibility that the
treatment outcomes_of LS will be contaminated by the treat-
ment outcomes of OS, when the conversion cases are included

in the LS group, based on the intention-to-treat principle. In

the study by Weeks et al,2® who reported a conversion rate of
25%, LS showed only minimal shori-term quality-of-life ben-
efits compared with OS in an intention-to-treat analysis, prob-
ably due to the high conversion rate. Moreover, they pointed
out that patients assigned to laparoscopy-assisted colectomy
who required intraoperative conversion to open colectority had
slightly poorer quality-of-life outcomes than patients who

TABLE 4. Operative and Postoperative Results
© Sigmoid
Colon/Rectosigmoid

Middle/Lower
Rectum

Upper
Rectum

Operative time,*
min (range):
Blood loss,* mL

221 (135-348)t 244 (190-328)% 315 (190~392)

(range) 29 (6-161)t 24 (10-198)t 124 (17-265)
Conversion 0 0 0
Liquid intake, .

d (range) 1 (1-4) 1 €1-3) 1(1)
Solid food, ) _

d (range) 3 (2-5) 3(3-49) 3 (2-4)
Hospital stay, )

d (range) 8 (7-12) 8 (7-1D) 9 (7-17)

*P < (.01 between groups, repeated-measure analysis of variance,
TP < 0.01 versus middle/lower rectum, Scheffe test. - -
1P < 0.05 middle/lower rectum, Scheffe test.

successfully underwent minimally invasive resection, and that
the length of postoperative hospital stay in the LS group re-
quiring conversion was.longer than that in patients assigned to
OS (7.4 vs. 6.4 days), although statistical analysis was not
performed regarding these points. If the conversion patients
did not show a worse outcome than those undergoing OS,
patients who might benefit from LS should be considered as
candidates for LS. Further studies are necessary to evaluate
postoperative and oncological outcomes of patients assigned
to laparoscopy-assisted colectomy who then require intra-
operative conversion. \ ‘

The results of the current study suggested that laparo-
scopic approaches to middle/lower rectal carcinoma do not
compromise early postoperative recovery, such as days to q{ral
feeding and length of hospitalization. Previous studies reported
an anastomotic leakage rate of 5.7% to 21% in patients
undergoing Lap-LAR.*"? Some authors have recommended
a -covering ileostomy as a routine step in Lap-LAR.%1%%
At present, patients with a preoperative diagnosis of T1-T2,
middle/lower rectal carcinoma are required to decide whether
they prefer to undergo OS or LS, after being given full in-
formation at our institution.

TABLE 5. Morbidity and Mortality™

Sigmoid .
Colon/ Upper- Middle/Lower
" Rectosigmoid Rectum Rectum
TABLE 3. Length of the First Stapler Cartridge Fired for xm‘“_hfy 0 o 0
Rectal Transection* orbidity
Length of the Wound. sepsis 2 1 0
First Stapler Sigmoid Upper Middle/Lower Bo.wel obstruction 1 0 1
Cartridge (mm)  Colon/Rectosigmoid?  Rectumf Recium Urinary tract infection 1 0 0
60 34 16 0 Abscess 0 0 1
45 : 2 s 7 Neurrogenic bladder 0 i 0
20 0 0 3 Anastomotic leakage 0 0 0
Total 4 2 2
*P < 0.01 between groups, Kruskal-Wallis test.
TP < 0.01 versus middle/lower rectum, Boneferroni test, *P > 0.05.
© 2005 Lippincott Williams & Wilkins 73
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In this study, the authors evaluated the safety of laparo-
scopic rectal transection using an endolinear stapler, which is
one of the most technically difficult procedures in Lap-LAR.
To date, we have not observed serious complications, such as
anastomotic leakage. However, this surgical procedure remains
" technically difficult. We consider that this method should not
be attempted if it is not performed by a laparoscopic surgical
team with sufficient experience in LS. Regarding a surgical
procedure that can be placed between OS and Lap-LAR,
Vithiananthan et al?® reported a hybrid method. In their pro-
cedure, they mobilized the left-sided colon and completed
high ligation of the inferior mesenteric vessels with the use of
the pneumoperitoneum, and then, from the inferior midline
incision measuring 8 cm or longer, they performed rectal
mobilization, mesorectal division, rectal transection, and anas-
tomosis by DST using the OS tools. They noted that the mean

incision length was 11.1 em, which is longer than in Lap-LAR’

- but shorter than in OS and that the patients treated with this
method showed a significantly faster postoperative recovery
than those treated with OS. Hand-assisted laparoscopic sur-
gery may also be another treatment option.”® However, com-
pared with the standard Lap-LAR technique evaluated in this

study, both of these methods may need a larger incision. With

the surgeon’s proficiency in the surgical procedure and the
improvement in and development of instruments, the safety of
standard Lap-LAR will probably be established; however, it is
important to remember that this surgical technique cannot be
employed at an early stage of the learning curve of laparo-
scopic surgery.

In conclusion, the findings of the present study demon-
strate that laparoscopic intracorporeal rectal transection with
DST anastomosis can be performed safely without increased
morbidity or mortality. Even at present, there are few pro-
spective, randomized trials investigating the short-term and
oncological outcomes in patients with middle/lower rectal
carcinoma, perhaps. mainly because Lap-LAR has not been
‘widely performed compared with LS for colon/upper rectal
carcinoma due to the technical difficulties. The radical resec-
tion of middle/lower rectal cancers is a procedure that requires
advanced technical skills in OS, to say nothing of Lap-LAR;
however, we believe that use of Lap-LAR for middle/lower
rectal carcinoma will expand with improvements in technology
and surgeons’ experience in the near future.

REFERENCES

1. Jacobs M, Verdeja JC, Goldstein HS. Minimally invasive colon resection
(laparoscopic colectomy). Sirg Laparosc Endosc. 1991;1:144-150,

2. Leung KL, Kwok SPY, Lam SCW, et al. Laparoscopic resection of

rectosigmoid carcinoma: prospective randomized trial. Lancer. 2004;363:
1187-1192.

3. The clinical outcomes of surgical therapy study group. A comparison of
laparoscopically assisted and open colectomy for colon cancer. N Engl J
Med. 2004;350:2050-2059.

4, Lacy AM, Garcia-Valdecasas JC, Delgado S, et al. Laparoscopic-assisted

colectomy versus open colectomy for treatment of non-metastatic colon

cancer: a randomized trial. Lancet. 2002;359:2224-2229.

74

12

13.

14,

15.

18.

19,

20.

21.
22

23.

24.
25.

26.

217.

28,

29.

. Scheidbach H, Schneider C, Hiigel O, et al. Oncological quality and

preliminary long-term results in laparoscopic colorectal surgery. Surg
Endosc. 2003;17:903-910.

. Hartley JE, Mehigan BJ, Qureshi AE, et al. Total mesorectal excision:

assessment of the laparoscopic approach. Dis Colon Rectumi. 2001;44:
315-321.

. Yamamoto S, Watanabe M, Hasegawa H, et al. Prospective evaluation of

laparoscopic surgery for rectosigmoidal and rectal carcinoma. Dis Colon
Rectum, 2002;45:1648-1654.

. Poulin EC, Schlachta CM, Grégoire R, et al. Local recurrence and survival

after laparoscopic mesorectal resection for rectal adenocarcinoma. Surg
Endosc, 2002;16:989-995.

. Morino M, Parini U, Giraudo G, et al. Laparoscopic total mesorectal

excision: a consecutive series of 100 patients. Arn Surg. 2003;237:
335-342.

. Anthuber M, Fuerst A, Elser F, et al. Outcome of laparoscopic surgery for

rectal cancer in 101 patients. Dis Colon Rectum. 2003;46:1047-1053.

. Feliciotti K Guerrieri M, Paganini AM, et al. Long-term results of

laparoscopic vs open resections for rectal cancer for 124 unselected
patients. Surg Endosc. 2003;17:1530-1535.

Kockerling F, Rose J, Schneider C, et al. Laparoscopic colorectal
anastomosis: risk of postoperative leakage: results of a multicenter study.
Surg Endosc. 1999;13:639-644.

Knight CD, Griffen FD. An improved technique for low anterior resection
of the rectum using the EEA stapler. Surgery. 1980;88:710-714,
Moriya Y, Sugihara K, Akasu T, et al. Importance of extended
lymphadenectomy with lateral node dissection for advanced lower rectal
cancer. World J Surg. 1997;21:728-732.

Takahashi T, Ueno M, Azekura K, et al. Lateral node dissection and total
mesorectal excision for rectal cancer. Dis Colon Rectum. 2000;43(suppl):
$59-568. i

. Fujita S, Yamamoto S, Akasu T, et al. Lateral pelvic lymph node dissection '

for advanced lower rectal cancer. Br J Surg. 2003;90:1580-1585.

. Watanabe M, Teramoto T, Hasegawa H, et al. Laparoscopic ultralow

anterior resection combined with .per anum intersphincteric rectal
dissection for lower rectal cancer. Dis Colon Rectum. 2000;43:594-897.
Franklin ME Jr. Laparoscopic low anterior resection and abdomino-
perineal resections. Semin Colon Rectal Surg. 1994;5:258-266.

Lacy AM, Garcia-Valdecasas JC, Piqué JM, et al. Short-term oufcome
analysis of a randomized study comparing laparoscopic vs open
colectomy for colon cancer. Surg Endosc. 1995;9:1101-1105,

Milsom JW, Bohm B, Hammerhofer KA, et al. A prospective, randomized
trial comparing laparoscopic versus conventional techniques in colorectal
cancer surgery: a preliminary report. J Am Coll Surg. 1998;187:46-57.
Psaila J, Bulley SH, Ewings P, et al. Outcome following laparoscopic
resection for colorectal cancer. Br J Surg. 1998;85:662—664.

Schwenk W, Béhm B, Miiller JM. Postoperative pain and fatigue after
laparoscopic or conventional colorectal resections: a8 prospective ran-
domized trial. Surg Endosc. 1998;12:1131-1136.

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

Bokey EL, Moore JWE, Keating JF, et al. Laparoscopic resection of the
colon and rectum for cancer. Br J Surg. 1997;84:822-825.

Khalili TM, Fleshner PR, Hiatt JR, et al. Colorectal cancer: comparison of
laparoscopic with open approaches. Dis Colon Rectum. 1998;41:832-838.
Weeks JC, Nelson H, Gelber S, et al. Short-term guality-of-life outcomes
following laparoscopic-assisted colectomy vs open colectomy for colon
cancer. JAMA. 2002;287:321-328.

Kockerling F, Rose J, Schneider C, et al. Laparoscopic colorectal
anastomosis: risk of postoperative leakage: results of a multicenter study.
Surg Endosc. 1999;13:639-644. .
Vithiananthan S, Cooper Z, Betien K, et al. Hybrid laparoscopic flexure
takedown and open procedure for rectal resection is associated with
significantly shorter length of stay than equivalent open resection, Dis
Colon Rectum. 2001;44:927--935. T
Pietrabissa A, Moretto C, Carobbi A,.et al. Hand-assisted laparoscopic
low anterior resection: initial experience with a new procedure. Surg
Endosc. 2002;16:431-435.

© 2005 Lippincott Williams & Wilkins

— 293 —



KIGEZ BT 2ERTFHOEG L RR 755

KIGEIZE

¥ 2 Bt Tl

Laparoscopic-assisted resection for colorectal cancer

I 2 B

B’ A Bz # m

ENOMOTO Masayuki PAKU Sonjin
AY
7 /)
MR REEFE O OEBE OB —
KOBAYASHI Hirotoshi SUGIHARA Kenichi

k%ﬁkﬁ@éf@??ﬁ@ FATHVSESR PF MBS DRRZE, RRICKY
BB EERIEFMEBKICT O CENTER LD > TEIL, BHY N
BB, BRRROUBHIRIER, WHRSHELEEFMEANTENRL, 8
%C%%%?ﬁtﬁﬁ?@étUOF%ﬁTéﬂTUé.it.E%QOL
s B EARAE, QP RLEDTGOD, RCT OBRAG WO BED
BRE L TORR T FMOUB I D H—SNTORVOHIRIR THS.

B oS T FMIZ1001FICRE SN, Y7
FRESLRAKEE I L TITbh T
B, FUMHIR ORI, A PHAT AR b
WA EEAYA L, FEAE TR L
CTAFTbNB LD ko TwE, LiL, B
& BRI 5 AR T AT C LB RG 72 Rl
BIZT TR F o ENSRL 5, BibESR
1 QOL, BHEREITHTHS. LihoT,
—RUCHE R L7 TR L 1L B 1
ERBIBELC, WoNBRTTbRTVY 202
BURTH 5. 4L RCT (Randomized Control
- Study) I & BRI T HOB RN S & HHE
EEZoN, KBEOBEE LCEE T FEHE

THZHEI DL I REG ROV TIRE

L TERRAHIT 0,

EE

KGEOWGE L L COSERTFROMEDTIC
H— L RENE LN TV W, FHo#EE
D ERREAVRB IR LB EZ oW TiThh
TWADPHEKTH L., LirL, —RRaIHmiz
ﬁkf@ﬁ%&ﬂ,ﬁ%&ﬁ%,%ﬁ%&?@%
TR S BES L LTV B RS .
2= 23S 5 85E 13 en bloc 2D surgical
margin ZFERL CURT L Z X HWEETH S =
v, BERED 10 cm < b b DK E IR
HOPFICh 52 &%, BE IR HI) H
TEORBURIKEL L5 -OBEFRDORA) v
PRV &, AR EFTIEOMBEE DL
BDSH ) RBFOWHTIZ D LA THAL, F
72, EETFMERAATGETHOHEORSE, B
HOWIE, BEOMHE EOERIZ LY L

-iﬁ‘IE?‘Pﬁﬂjtikiﬂz‘EEﬁ%%“‘*ﬁf”ﬁﬂ(ﬁﬂsﬁénuﬁ@%ﬁﬂf_ ‘wﬁﬁfﬁ HE

: Key words KIHE /ST T4/ s

0433-2644/03/¥50/ H/JCLS

— 294 —



756 SFiGHE Vol 88 No.4 (2003 4)

v & B baim s BEE 22
FTHREENE L, TNODEGEREITLHERT
BETIHBETE LW L b H 5O THidHETT
FIETFMCEBETRETHLEEZ LD,
LR OB, HEE, Rs ERECRREHES
K UBREES0% T TOMITHE, Ra EHEILEH
#2, Rb EBEILEIGA E LTwa (R1)., §E
oW TiE, CO, # ADIEEIZAT 5 BB
R L T2 &R, RIS L OFlEE
FUIEE A F-oMEAL AL T L & ) WREdEDs
BH7zw, FURTIRIEERE ss 3 TAMK L E L
Twa, Lo, WaiEESCTSS & SE
R EHCET A L IREETH L. 2T, U
FHIBIT 2 BEONRFETRERET L2 s 25,

BRREAR50% T TTHIUIRER se DREFIAh

o7zl kb, NSRRI R CREES0% F ¢
TENELTWAE (1), SETORMBHBTS
CBONTHERIZBWTITObNL T 52, HIEZ
HEOBERB X OEIRIZOWTIBEFMRII BN T
Fm SN TOTELRHERIH TR WD, Y4
AT Ra #1798 & Rb BEREZ HEH T FilfoE
INYSY ) N G RP

. F i

1. FiOReM

3 Y b= i ohn v iR AR O HEED
HEOWEFNL 0~ 26ITH Y, HB DM
L7 Z & BT REERI L U & 5 Fil
WERORBUE L T LY, ERTFRRFOoRLeHE
BT o TV, BIEFH L i LT learning
curve IRV, #TFRELR KO ZRFH R FH
DFIE &b A LBHRTNE, fIBRD K 5 ITHEF
BENZWEFHICEREZ U CHifTLRw2 XD,
HM RS OBEFIXIT L A LR,

2. HIBEEEE

FROFNEIHM T 7o —F 47 7 a—
FHEH BA, FMFMEIIFERT P D FHEFH D
M= REEEZTEY, BRTEBIETFH &
BOSNMAT 70 —FTfTo T b, EBOEE)II,
PR RS % R L CEIRATE 2 R BT
1248, BEFM L RBICEBRA A8 X USInE
BEDOATHIMZ {ATH & TE A, HiiL725

®1 HHETFHROERD

100%
80%
60% & si
Ose
[ ss
10% ——
20%
0%

T T e
<1/3 1/3<<1/2 1/2<=2/3 = 2/3<

I ARSIRAR ORER (HIBE+ Rs EiBE)

— 295 —



7
/

WSEBRE 75

B HEARTFMH

KGR

BT RS s —

FHRBE T s — )

(]

foTwnd

IEERRIERIRED

E3 T

W
=
&R
o
¥
#
-

ElEIEENIRA EHIR O FIHE & AT

— 296 —



758 B Vol.88 No.4 (2003 : 4)

BAENI EPE VO TEEINETH S, T/,
BB B & 08 S IRATH L AT 2 B 29 ¢
BEVWEBIZAD 2T WO T, HREEOEE)IIFE
HhEfh 6, ARBOEENI TITHEBOILMMEY
A7) EELWREICAY 29w, Higkogpc
R R BFfR, RELR SPEMCRFESNS
EEDHENE 2 b, BRNOFEHREL, FEE
fit & FARICERGREE, MIBE, RIEEONRICHEETS
S, BRI R AIZ LR L 72 5.,
T, PN Lo TIELRTER LI
YRS RMEALTYA(E2). Z0Y LT
75—k, ERIERSINWIRECHIBAR
IZHEF[TE 57018, 25 EES COHEIES
AZTES.

EHROEEICONTIE, TRTOEBMLOREIC
BOWTEIHOY Y 3EiE COREITHETH S
(B3~5). U EEBEEER D H 50T,
pedicle ZBFT LD Tay Z#fF i & afE
AL, WERARZEETEL T izl ss
WEBSUETH D, ERENRABIEEOBROHE
A, T RIS EE A TSI H
L, %IBEL7-48:% LCS TWHEET 22 & Th 2.
INZRRYET L THILR S BRITH) 2 Lt
T&5. No. 223 BHFITZRLREMTH BT, B o
DM Z 0 CEEIT ZEREIATH) 2 &8
TE 5,

3. EEOUE

BT ICERE RS 5356, 45R Rl aE7s
ENDO GIA UNIVERSAL™ #Hw5, ##E$
HA—1MFJ v V45 mm & 60 mm BHESH
TWBH, BEREV TOBEDEEIRER - &8

D2 91£69 124+71 p=0.15
(6-21) - (7-33)

D3 139%66 16.1+93 p=061
(7-28) (7-39)

Mann-Whitney’s U test

Hh. T7z, UEETEZEATY 1 HTEET
5PN, A— MY v VR 2mb B3 EEML
TWEL 2 TSR O w I E 5% n, i,
PIEERERORERL I A M LA THETH L L
BB, GHRT CEB%EICEE L5,
AR L THEB L UGB 2 4 5E T 2 &
SRV YITNN—=T b0, RIEICH L5
DVEEYRE 4cm ThHB. —F, HEETTE
FEHRT TR R CIT o 72354, Hokcss
ﬁ?é%%ﬁﬁf»w—fﬁ&%t@&%@%m
5~6cm BEERD, ¥ TV —TORE L4k
PHCHELS, ST S A & UEET SR T
BT YN EEE L THBERICRT E Y v o
V=T L7 DRI L e B, BIEFW GRS
B8, EAMT, TL30 & & OBERLIEC LT,
SEAMERTREE 22 5, UBCldy — AL o —
ATHOGT TR B, 1 ~2cm OB
KEEDBVICZ DS 2ITNE, BEFNCE
HLTVBHRER HITA b VA% EROYEE
BT ZLHTED, ¥, IR FOTETHERE
BEHNTI) SENNTEZAY v 1 5h 5,

4. FfD quality

FAD quality Z77§ 723020004 1 A ~20024F
1 5 ¥ COEFICOV T Y ¥ SEiEg & HS
FEOLIEEMTIR AR B L C SR T BT & BT
FHBMRE L, ZORE, HEEER CERT
FHAEOFR L LTI ANS WD WS 5
LTwa(ER2, 3). I/, Mot EAgED
HEEEL S TnEY,

®3 EEE | PR E

AR

Bv == AN ¢
(1.545)

 (1732)

LAR 18%08(n=8)
0.7-3.2)

AR : anterior resection

19+10(ni=16)
(0342

LAR: low anterior resection

Mann-Whitney’s U test

p=092

— 297 —



