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Abstract

AIM: To access the short-term outcomes of simultane-
ous laparoscopic surgery combined with resection for
synchronous lesions in patients with colorectal cancer.

METHODS: Between March 1996 and April 2010 pro-
spectively collected data were reviewed from 93 con-
secutive patients who had colorectal cancer and under-
went simultaneous multiple organ resection (combined
group) and 1090 patients who underwent conventional
laparoscopic right hemicolectomy or laparoscopic low/
anterior resection for colorectal cancer (non-combined
group). In the combined group, there were nine gastric
resections, three nephrectomies, nine adrenalectomies,
56 cholecystectomies, and 21 gynecologic resections.
In addition, five patients underwent simultaneous lapa-
roscopic resection for three organs. The patient demo-
graphics, intra-operative outcomes, surgical morbidity,
and short-term outcomes were compared between the
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two groups (the combined and non-combined groups).

RESULTS: There were no significant differences in the
clinicopathological variables between the two groups.
The operating time was significantly longer in the com-
bined group than in the non-combined group, regard-
less of tumor location (laparoscopic right hemicolec-
tomy and laparoscopic low/anterior resection groups; P
= 0.048 and P < 0.001, respectively). The other intra-
operative outcomes, such as the complications and
open conversion rate, were similar in both groups. The
rate of post-operative morbidity in the combined group
was similar to the non-combined group (combined vs
non-combined, 15.1% vs 13.5%, P = 0.667). Oncolog-
ical safety for the colon and synchronous lesions were
obtained in the combined group.

CONCLUSION: Simultaneous laparoscopic multiple
organ resection combined with colorectal cancer is a
safe and feasible option in selected patients.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

The laparoscopic approach for colorectal cancer was in-
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troduced during the last decade, and the oncological sa-
fety and short-term outcomes have been demonstrated
in randomized prospective trials" . As a result, the lapa-
roscopic approach has been increasingly used to treat
colorectal cancer, and this approach for other abdominal
organs has also been widely accepted and performedlb’gj.
The remarkable development of the laparoscopic ap-
proach is due to its unique benefits over open surgery,
such as less pain, shorter hospital stay, faster recovery
period, and better cosmetic results.

Simultaneous resection of synchronous abdominal
lesions requiring surgical intervention is likely to benefit
patients by reducing psychological and physiological
stress related to re-operation. Some patients with sporad-
ic colorectal cancer have one or more co-existing intra-
abdominal diseases that require simultaneous resection
with the primary colorectal cancer. This combined sut-
gery could result in increased tissue injury and morbidity
related to the longer operative time, as well as a larger or
more radical incision, especially when the target organ
is distant from the colorectal cancer. Fortunately, the
laparoscopic approach can be applied to almost all intra-
abdominal surgical procedures. Well-planned positioning
of trocars, and a common mini-incision for retrieval of
specimens, would maximize the advantages of laparo-
scopic surgery, even in cases with simultaneous multi-
organ resection. However, the laparoscopic approach
for greater than two co-existing abdominal disorders, es-
pecially colorectal cancer, is rarely performed and is the
subject of few case reports in the literature"™¥. Further-
more, no studies have compared laparoscopic combined
resection in colorectal cancer patients with conventional
laparoscopic colorectal resection. Therefore, it remains
unknown whether or not a laparoscopic approach is safe
and beneficial in patients with colorectal cancer under-
going simultaneous combined resection on synchronous
abdominal lesions.

In the present study, we clarified the feasibility of
simultaneous laparoscopic surgery combined with resec-
tion for synchronous lesions in patients with colorectal
cancer. The study will elucidate the oncological out-
comes in combined resection by comparing findings in
patients who underwent conventional laparoscopic non-
combined colorectal resection. We also described the
technical details related to laparoscopic multiple organ
resection combined with colorectal cancet.

MATERIALS AND METHODS

Patients

Between January 1996 and March 2010, 1657 patients
underwent laparoscopic resection for colorectal cancer
by one surgeon at the Kyungpook National University
Hospital in Daegu, South Korea. Three hundred fifteen
patients underwent laparoscopic right hemicolectomy
and 937 patients underwent laparoscopic antetior or low
anterior resection. Patients who had distant metastases,
including metastasis of the liver, en-bloc regional resec-
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Figure 1 Algorithm of enrolled patients (number of patients). 'Satisfied
with inclusion criteria; “Type of combined rection was explained in Figure 2.
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Figure 2 Type of simultaneous combined resection. 'One case was adrenal-
ectomy with cholecystectomy; “Two cases were cholecystectomies with adrenal-
ectomies, 1 case was gastric resection and 1 case was gynecologic resection.

tion due to T4 serosal invasive lesions, or patients who
underwent palliative resection or emergency operations
caused by perforation or obstruction of the colon and
rectum, were excluded. Patients who underwent trans-
verse colectomy or left hemicolectomy were also ex-
cluded because of the absence of simultaneous resection
during these surgical procedures. Therefore, 263 patients
who underwent laparoscopic right hemicolectomies were
matched to 26 patients who underwent combined organ
resections with right hemicolectomies. In addition, 827
patients who underwent single low/antetior resections
were matched to 67 patients who underwent simultane-
ous low/anterior resections and other intra-abdominal
organ procedures (Figure 1).

Figure 2 shows the type of simultaneous combined
resection according to the location of synchronous ab-
dominal lesions, distinguished between the primary
colorectal resections. Five gastric resections were lapa-
roscopically-assisted distal gastrectomies with more than
D1+q lymph node dissection for gastric cancer™ and
four were laparoscopic gastric wedge resections for sub-
mucosal tumors. Five patients underwent laparoscopic
simultaneous resection of three organs.

Data on patient demographics, medical co-morbid-
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ities, operative details related to laparoscopic combined
resections, short-term post-operative outcomes, and
pathological findings were collected prospectively and
entered into a database of colorectal malignancies.

The following tests and studies were performed pre-
operatively: tumor markers; colonoscopy; abdominal
computed tomography; and positron emission tomogra-
phy. Endocrine function tests, ultrasonography, and gas-
troduodenoscopy were also performed when synchro-
nous lesions were noted for surgical planning purposes.

Surgical techniques

All surgeries were performed with curative intent, irre-
spective of the location of the synchronous lesions. All
procedures were performed by one surgeon (Choi GS),
and the same surgeon performed the combined multiple
abdominal resections.

Laparoscopic right hemicolectomy: The patients were
placed in the supine or modified lithotomy position in
Trendelenburg slightly tilted to the left side. An 11-mm
infra-umbilical camera port was placed, two 5-mm tro-
cars were introduced into the right upper and lower
quadrants as operating ports, and two additional 5-mm
trocars were placed in the left as assistant ports. The sut-
gical technique for the laparoscopic right hemicolectomy
was described in a previous report'”. After D3 lymph
node dissection and full mobilization of the right colon,
the surgeon moved to the other abdominal lesions. No
additional trocars were required. The surgeon changed
his position to the right only when performing an opera-
tion on left-side lesions. During gastric resections the
heads of the patients were elevated, and during nephrec-
tomies the patients were changed to the lateral decubitus
position. Ileocolic anastomosis was performed intra- or
extra-corporeally, and the other abdominal organs were
resected using a routine approach, as described previ-
ouslylb’g’w’”’m. Mini-laparotomies were then performed
in the upper midline or midline, to extend the umbilical
port through which the specimens were extracted and
anastomoses were performed.

Laparoscopic low/antetior resection: Initially, the pa-
tient was placed in the modified lithotomy position in
Trendelenburg with a slight tilt to the right side. An
11-mm infra-umbilical camera port was placed, a 12-mm
trocar was placed in the right lower quadrant, and two ad-
ditional 5-mm trocars were placed in the right upper and
left lower quadrant as operating and assistant ports. The
surgical technique used at our institution for the lapa-
roscopic anterior and low anterior resections with total
mesorectal excision has been previously described"*'”.
Following transection of the rectum, the surgeon ap-
proached the other abdominal lesions. In gastric resec-
tions and right nephrectomies, an additional trocar was
required in the left upper quadrant. The positions of the
surgeon and patients were changed in the same way for
laparoscopic right hemicolectomies. Then, mini-laparot-
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omies were performed in the upper midline or midline
to extend the umbilical port, or the left lower quadrant
transversely. The specimen was extracted and an anasto-
mosis was performed.

Statistical analysis

Data analysis was performed using SPSS 17.0 (SPSS, Inc.,
Chicago, IL, United States). Clinicopathological variables
between the groups were compared using the Fisher’s
exact test for categorical data and the Student’s 7 test for
continuous vatiables. A P value < 0.05 was considered
statistically significant.

RESULTS

Laparoscopic right hemicolectomy

The clinical charactetistics of the patients are summarized
in Table 1. All 293 patients underwent elective laparoscop-
ic right hemicolectomy. The two groups (non-combined
and combined) were similar with respect to the distribu-
tion of age, gender, body mass index and American So-
ciety of Anesthesiologists score. Fifty-three (20%) and
five patients (19.2%) had a history of previous abdomi-
nal surgery in the non-combined and combined groups,
respectively (P = 0.911).

Table 2 presents data on the surgical aspects and
pathological results of primary colon cancer. The mean
operating time was significantly longer in the combined
group than in the non-combined group [189.6 min
(range, 65-397 min) »s 166.9 min (range, 210-320 min),
P = 0.048]. Intra-operative complications and conver-
sion to open surgery were similar in both groups. In the
combined group, bile leakage due to gallbladder perfo-
ration occurred during cholecystectomy in one patient.
Conversion to open surgery was required in one patient
to remove common bile duct stones noted during intra-
operative cholangiography. In this case, we converted
to open surgery followed by choledocolithotomy with
T-tube insertion. However, we used a right subcostal in-
cision for biliary surgery as well for retrieval of the spec-
imen and performing an anastomosis. There were no
significant differences between the groups in the mean
post-operative hospital stay (7.8 d in the non-combined
group s 8.6 d in the combined group, P = 0.363) or in
the overall and major post-operative complications (P =
0.513 and P = 0.910, respectively).

There were no significant differences between the
groups in colon tumor size, proximal and distal margins

(all cases had clear resection margins), number of re-
trieved lymph nodes and American Joint Committee on
Cancer stage (6th edition).

Laparoscopic low/anterior resection

The non-combined and combined groups were similar
with respect to clinical characteristics of patients who
underwent laparoscopic low/anterior resections (Table 1).

In laparoscopic resection for primary colorectal cancer,
350 (42.3%) and 29 patients (43.3%) underwent anterior
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Table 1 Clinical characteristics of patients

Right hemicolectomy

Low/anterior resection

NC group C group P value NC group C group P value
(n = 263) (n = 26) (n = 827) (n = 67)
Age at surgery (yr)' 62.7 (28-87) 65.1 (39-87) 0.314 62.4 (21-92) 62.3 (38-85) 0.980
Gender (%) 0.893 0.053
Male 125 (47.5) 12 (46.2) 495 (59.9) 32 (47.8)
Female 138 (52.5) 14 (53.8) 332 (40.1) 35 (52.2)
BMI (kg/m?)' 23.9 (14-22.9) 23.1 (18.6-30.3) 0.731 23.5(14.4-40.5)  24.1 (16.8-31.9) 0.105
ASA score (%) 0.510 0.666
I 153 (58.2) 15 (57.7) 469 (56.7) 40 (59.7)
II 97 (36.9) 10 (38.5) 313 (37.8) 25 (37.3)
Jiig 13 (4.9) 1(3.8) 45 (5.4) 2(3)
History of abdominal surgery (%) 53 (20.2) 5(19.2) 0.911 187 (22.6) 16 (23.9) 0.812
Type of resection 0.602
Right hemicolectomy 268 (100) 26 (100)
Anterior resection 350 (42.3) 29 (43.3)
Low anterior resection 397 (48) 34 (50.7)
Colo-anal anastomosis 80 (9.7) 4 (6)

'Values are expressed as the mean (range). NC: Non-combined; C: Combined; BMI: Body mass index; ASA: American Society of Anesthesiologists.

Table 2 Intraoperative and postoperative outcomes

Right hemicolectomy

Low/anterior resection

NC group C group P value NC group C group P value
(n = 263) (n = 26) (n = 827) (n = 67)
Operation time (min)' 166.9 (65-397)  189.6 (120-320) 0.048 178 (60-430) 228.1 (80-480) <0.001
Intraoperative complication (%) 6(2.3) 1(3.8) 0.621 43 (5.2) 5(7.5) 0.429
Conversion to open surgery (%) 2(0.8) 1(3.8) 0.139 4(0.5) 1(1.5) 0.287
Diverting stoma formation (%) 0 0 18 (2.2) 0 0.282
Postoperative hospital stay (d)' 7.8 (4-41) 8.6 (5-22) 0.363 7.9 (4-34) 8.8 (5-31) 0.104
Postoperative complication (%)
Overall 38 (14.4) 5(19.2) 0.513 109 (13.2) 9 (13.4) 0.953
Major 9(34) 13.8) 0.910 30 (3.6) 4(6) 0.335
Colon pathology’
Tumor size (cm) 5.3 (1-15) 5.5 (2-12) 0.803 4.0 (0.5-17) 4.2 (0.5-8) 0.468
Proximal margin (cm) 18.8 (2-72) 16.8 (5-45) 0.394 14.1 (1-54.5) 14 (5.5-30) 0.943
Distal margin (cm) 16.9 (1-60) 18 (3-37) 0.598 4.4 (1-30) 4.4 (1-14) 0.945
Retrieved LN 32.5 (2-93) 27.4 (7-62) 0.157 16.5 (1-80) 17.9 (5-65) 0.264
AJCC stage (%) 0.352 0.803
I 63 (24) 3 (11.5) 277 (33.5) 20 (29.9)
II 119 (45.2) 14 (53.8) 282 (34.1) 25 (37.3)
Jiig 81 (30.8) 9 (34.6) 268 (32.4) 22 (32.8)

'Values are expressed as the mean (range). NC: Non-combined; C: Combined; LN: Lymph node; AJCC: American Joint Committee on Cancer stage (6th

edition).

resections, 397 (48%) and 34 patients (50.7%) underwent
low anterior resections, and the remaining 80 (9.7%) and
four patients (6%) underwent low anterior resections
with colo-anal anastomoses, respectively. No significant
differences existed between the two groups (P = 0.602).
The mean operating time was significantly longer in
the combined group than in the non-combined group
[228.1 min (range, 80-480 min) »s 178 min (range, 60-430
min), P < 0.001]. The rate of intra-operative complica-
tions and conversion to open surgery was similar in both
groups. In the combined group, one patient was con-
verted to open surgery because of massive intra-abdom-
inal adhesions associated with two previous operations.
There were no cases requiring protective diverting stoma
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in the combined group. In contrast, 18 patients in the
non-combined group required protective diverting sto-
mas (P = 0.282). There were no significant differences
between the groups in the mean post-operative hospital
stay (7.9 d in the non-combined group »s 8.8 d in the
combined group, P = 0.104) or in the overall and major
post-operative complications (P = 0.953 and P = 0.335,
respectively).

The two groups were similar regarding primary colo-
rectal pathology. All cases wete performed safely in terms
of oncological outcomes.

Post-operative morbidity
The post-operative complications in both groups are
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Table 3 Perioperative complications

Table 4 Pathological findings of synchronous lesion

Non-combined ~ Combined p
group group value
(n = 1090) (n = 93)
Postoperative complication (%) 147 (13.5) 14 (15.1) 0.667
Bleeding 7 0
Anastomosis leakage 27 3
Intra-abdominal abscess 9 1
Ascites 8 1
Wound problem 15 4
Delayed bowel movement 29 2
Bile leakage 0 1
Urinary retention 10 0
Respiratory problem 25 1
Phlebitis in injection site 13 0
Cerebral infarction 1 1
Deep vein thrombosis 1 0
Acute renal failure 1 0
Urinary tract infection 1 0

shown in Table 3. There were no significant differences
between the groups (P = 0.667). In the combined group,
post-operative complications developed in 14 patients
(15.1%). Three patients had anastomosis leakages that
were controlled by conservative management without
the need to perform a temporary stoma. Two patients
underwent percutaneous drainage to resolve pelvic fluid
collections or intra-abdominal abscesses. One patient
had bile leakage related to combined procedures on
post-operative 1 d, but this resolved with a Jackson-Pratt
(JP) drainage for 1 d without other surgical interven-
tions. Two patients experienced dietary delay because of
post-operative ileus controlled by an nasogastric tube.
The remaining patient developed a cerebral infarction
without post-operative sequelae. There were no 30-d op-
erative mortalities.

Pathological findings of synchronous lesions

The pathological data of synchronous lesions are summa-
rized in Table 4. Five early gastric cancers (EGCs) were
detected in the stomach; three gastrointestinal stromal
tumors and one schwannoma were also discovered. In
the five EGC cases, the entitre tumor was confined to the
mucosa with 45, 31, 17, 17 and 16 lymph nodes retrieved,
respectively. There were no lymph node metastases. The
other synchronous lesions also had clear resection mat-
gins. Two patients who underwent nephrectomies were
diagnosed with renal cell carcinomas (RCCs) and one le-
sion, which was diagnosed with RCC pre-operatively, was
a leiomyoma. Eight lesions were adrenal adenomas, and
the remaining lesion was diagnosed with adrenal metas-
tasis. Fifty-five cholecystectomies involved cholelithiases,
and one cholecystectomy was a primary gallbladder can-
cer confined to the mucosa with a clear resection margin,
which did not require additional resection. In 21 gyne-
cological resections, two lesions were leiomyomas of the
uterus and four wete serous cystadenomas; seven lesions
were endometriomas, six were ovatian cysts, one was a
teratoma, and one was an ovatian abscess.
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Synchronous lesion pathology (7 = 98)
Stomach (n =9) Gall bladder (1 = 56)

EGC 5 Primary malignancy 1
GIST 3 Stone 55
Schwannoma 1 Gynecologic resection (n = 21)
Kidney (n = 3) Uterine leiomyoma 2
RCC 2 Serous cystadenoma 4
Leiomyoma 1 Endometriosis 7
Adrenal gland (n =9) Cyst 6
Adrenal metastasis 1 Teratoma 1
Adenoma 8 Abscess 1

EGC: Early gastric cancer; GIST: Gastrointestinal stromal tumor; RCC: Re-
nal cell carcinoma.

DISCUSSION

In the present study, we report on the laparoscopic ap-
proach for synchronous multiple abdominal lesions in
colorectal cancer patients. Our data showed that this ap-
proach is feasible and safe in terms of peri-operative and
oncological outcomes.

Minimally invasive lapatoscopic surgery has been in-
troduced as an option for patients with colorectal cancet,
and many advantages of this surgery have been reported.
Attenuated surgical trauma offers faster bowel recovery
compared with open sutgery, thus reducing post-opera-
tive ileus related to decreased expression of inflammatory
cytokines' **". Furthermore, this approach offers good
cosmetic results, reduced post-operative pain and short-
term morbidity, and improved quality of life. Combined
surgery for synchronous lesions also has potential ad-
vantages' "', The patients may minimize the length
of hospital stay and have a single, rather than multiple,
hospital admission. Cardiac and pulmonary burden re-
lated to multiple anesthetic exposures wetre reduced by
combining surgery. Thus, combined surgery reduces the
cost related to the hospital stay. If combined surgery for
synchronous lesions is performed with a laparoscopic
approach, there are also potential advantages over open
combined surgery. This approach is available in multi-
quadrant abdominal operations with better visualiza-
tion of the operative field and without additional skin
incisions. Furthermore, this approach may reduce the
number of trocar incisions by reusing the ports and im-
proving cosmesis. Therefore, there are reduced concerns
about delaying the post-operative recovery and impairing
post-operative quality of life according to open com-
bined resections.

Simultaneous laparoscopic resection for co-existing
abdominal lesions has been reported in several case
seties, the benefits of which have been previously de-
scribed !

cancer patients, laparoscopic resection for synchronous

. Most recently, in relation to colorectal

gastric cancer was reported in seven patients with syn-
chronous double primary cancers''. All of these re-
ports suggest that simultaneous laparoscopic combined
resection is the best choice in patients with co-existing
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abdominal lesions, in terms of technical feasibility and
oncological safety. However, the previous studies em-
phasized the need for large-scale studies related to si-
multancous laparoscopic combined resection owing to
the study limitations that prevented a demonstration of
actual benefit'""’. This present study overcomes these
limitations by including 93 patients who underwent lapa-
roscopic combined resection with colorectal cancer and
1090 patients who underwent conventional laparoscopic
colorectal resections at our institution. The number of
patients included thus enables a comparison of peti-op-
erative and oncological outcomes, including the presence
of synchronous cancer and the multiple locations of co-
existing abdominal lesions.

In relation to the technical aspects of the procedure,
an additional port was inserted in cases of gastric resec-
tion and right renal cell carcinoma only in patients with
left colon cancer. We shared the trocars in resection of
synchronous multiple organs. It is very important to
plan the position of ports and mini-incisions appro-
priately to share the trocars and incisions, not only for
exposure and removal of synchronous lesions, but also
for colorectal cancer to minimize the number of unnec-
essary trocars. We modified the number and location of
the ports so that we could accomplish multiple surgeries
with 2 minimum number of trocars, but with the same
ease. For example, in the case of a cholecystectomy with
left colon cancer, the left trocar as an assistant port was
placed at a higher level than in standard cases.

In the present study, the mean operative time in the
combined group was significantly longer than in the
non-combined group. However, the mean operative
times were only 20 and 40 min, respectively, compared
to the non-combined conventional laparoscopic right
hemicolectomy and laparoscopic low/antetior resection.
This time is acceptable, as surgeries for more than two
lesions were performed, thus avoiding the need for ad-
ditional operations at a later stage.

Intra-operative complications occurred in six patients;
in two of the cases, conversion to open surgery was nec-
essaty because of a common bile duct stone discovered
intra-operatively and a massive adhesion due to previous
abdominal surgery. Although complications developed
post-operatively in 14 patients, none required surgical
intervention. Anastomotic leakage, which occurred in
three patients, was treated by conservative management
with bowel rest, percutaneous drainage insertion, and
rectal tube insertion. Anastomotic leakage was reported
to occur in 0.5%-27% of patients in published seties™;
in the current study, anastomotic leakage occurred in
2.5% of patients in the non-combined group and 3.2%
of the patients in the combined group. Furthermore,
there was only one complication associated with the
combined resection; specifically, bile leakage occurring
on postoperative 1 d in the combined group, which
was resolved through JP drainage for 1 d without other
surgical interventions. Our data, therefore, show that
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laparoscopic combined resection does not increase peri-
operative complications in selected patients.

The results of histopathological examinations of the
mean number of retrieved lymph nodes and the length
of the distal margins in the combined group were similar
to the non-combined group, suggesting that oncological
safety for colorectal cancer was obtained in both groups.
Furthermore, nine patients with synchronous malignan-
cies had clear resection margins. The median follow-up
of these patients was 36.6 mo; there was one recurrence
in a patient undergoing adrenalectomy for adrenal metas-
tasis that metastasized to the brain in nine months. For
primary colorectal cancer, the recurrence rate between the
both groups was not significantly different in both laparo-
scopic right hemicolectomy (combined »s non-combined,
11.5% vs 8.7%, P = 0.716) and laparoscopic low/antetior
resection (combined #s. non-combined, 10.2% vs 7.2%, P
= 0.289). The five-year overall survival was also similar in
both groups, regardless of tumor location (laparoscopic
right hemicolectomy; combined »s non-combined, 93.3%
s 86.5%, P = 0.665, laparoscopic low/anterior resection
groups; combined #s non-combined, 96.6% »s 96.4%, P
= 0.565). Our study showed oncological safety for both
colorectal and synchronous cancets.

The retrospective nature of our study posed some
limitations. It is uncertain whether or not the longer
operative time in the combined group accounts for the
reason why the combined resection was difficult or why
the primary tumor resection was technically difficult.
The time required for colorectal and synchronous le-
sion resections was not shown; therefore, we did not
estimate the results according to conventional resections
of other abdominal lesions. Thus, a comparison of the
time required for conventional resection of other organs
is needed with the time required for combined laparo-
scopic resection of synchronous lesions.

Following the recent introduction of the Da Vinci
system, robotic surgery has been attempted in various
fields. Colorectal surgery has been considered one indi-
cation for robotic surgery because of advantages such as
a magnified three-dimensional visual field and articulat-
ing instruments”*’. However, various disadvantages
have also been reported, one of which is motion limita-
tion in multi-quadrant operations. Our study included 10
cases of robotic-assisted laparoscopic combined resec-
tions. Although seven patients in our study underwent a
hybrid-surgical technique that involved colectomies and
a laparoscopic approach for combined resection, the
remaining three patients underwent complete robotic-
assisted combined resection for synchronous lesions,
low anterior resection with left nephrectomy and ante-
rior resection with aderenalectomy, and right hemicolec-
tomy with cholecystectomy. During nephrectomy, we re-
docked after the position change, but the total operating
time (340 min) and peri-operative outcomes were accept-
able. Therefore, we sought to determine the possibility
of using the robotic system in multi-quadrant surgery.
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In conclusion, we have demonstrated that simulta-
neous laparoscopic resection for multiple synchronous
abdominal lesions in colorectal cancer patients is safe
and feasible. The advantages of this approach with co-
existing abdominal lesions include a reduced number of
sequential operations and a reduction in hospital stay
and overall morbidity. Compared to conventional non-
combined colorectal resection, the combined approach
has acceptable peri-operative outcomes. Based on these
findings, we suggest that simultaneous laparoscopic
resection is the best choice for managing co-existing ab-
dominal lesions in colorectal cancer patients.

COMMENTS

Background

The laparoscopic approach is now routinely employed for colorectal cancer on
basis of its unique benefits over open surgery and can be applied to almost all
intra-abdominal surgical procedures. Simultaneous resection of synchronous
abdominal lesions requiring surgical intervention is likely to benefit patients by
reducing psychological and physiological stress related to re-operation. If so,
when patients with colorectal cancer have co-existing abdominal lesions, is a
laparoscopic combined resection safe and beneficial?

Research frontiers

The laparoscopic approach for synchronous multiple abdominal lesions in
colorectal cancer patients laparoscopic combined resection does not increase
peri-operative complications and secures the oncological safety for both
colorectal and synchronous cancers. Therefore, in selected patients, laparo-
scopic combined resection is feasible and safe.

Innovations and breakthroughs

Simultaneous laparoscopic resection for co-existing abdominal lesions has
been reported in several case series, the benefits of which have been previ-
ously described. However, the previous studies emphasized the need for large-
scale studies related to simultaneous laparoscopic combined resection owing
to the study limitations that prevented a demonstration of actual benefit. This
present study overcame these limitations by including 93 patients who under-
went laparoscopic combined resection with colorectal cancer and 1090 patients
who underwent conventional laparoscopic colorectal resections at the institu-
tion. This enabled a comparison of peri-operative and oncological outcomes,
including the presence of synchronous cancer and the multiple locations of co-
existing abdominal lesions.

Applications

Simultaneous laparoscopic resection is the best choice for managing co-
existing abdominal lesions in colorectal cancer patients.

Peer review

This is a comparative study on retrospective data on a topic of current interest,
although studies to date have suggested more complications with combined
procedures that have been done as open surgery.
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