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Abstract

Purpose The current study was designed to identify
prognostic factors for long-term survival in patients with
advanced colorectal cancer in a consecutive cohort.
Methods A total of 123 patients were operated because of
T4 colorectal cancer between 1 January 2002 and 31
December 2008 in the Clinic of Surgery, UK-SH Campus
Luebeck.

Results A total of 78 patients underwent a multivisceral
resection. The postoperative morbidity was elevated in the
patient group with multivisceral resections (34.6% vs. 26.7%).
Nevertheless, we detected no significant differences
concerning 30 days mortality (7.7% vs. 8.9%; p=0.815). The
main prognostic factor that reached significance in the
multivariate analysis was the possibility to obtain a RO
resection (p<0.0001) resulting in a S-year survival rate of
55% for patients with curative resection. There were no
statistically significant differences in 5-year survival between
multivisceral and non-multivisceral resections (p=0.608).
Also we were not able to detect any significant differences
for cancer of colonic or rectal origin (p=0.839), for
laparoscopic vs. open procedures (p=0.610), and for emer-
gency vs. planned operations (p=0.674). Moreover, the
existence of lymph node metastases was not a predictive
factor concerning survival as there was no difference between
patients with and without lymph node metastases (p=0.658).
Conclusions Multivisceral resections are associated with
the same 5-year survival as standard resections. Therefore,
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the aim to perform a RO resection should always be the
main goal in surgery for colorectal cancer. In planned
operations, a laparoscopic approach is justified in selected
patients.
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Introduction

Because of its high prevalence and incidence, colorectal
cancer is the second most cancer associated cause of death
in Europe [1]. About 10% of all colorectal cancers are
adhesive to neighboring organs or are even invading them
[2]. The indication to perform a multivisceral resection
(MVR) is often made during the operation due to the lack
of preoperative exact data. Moreover, multivisceral resec-
tions are associated with a high perioperative mortality and
morbidity [2—6]. Therefore, these resections are challenging
even for an experienced colorectal surgeon.

The en bloc resection of the tumor is of pivotal
importance and was shown to be associated with a highly
significant improvement in 5-year survival [7]. The impact
of the existence of lymph node metastases [5, 8, 9] and
emergency surgery [5, 10] was discussed controversially in
earlier publications and was described to be associated with
an adverse outcome.

Preceding publications focusing on the comparison of
multivisceral and non-multivisceral resections in colorectal
cancer often had a high proportion of T3 and even T2
carcinomas in the patient cohort analyzed. Furthermore,
most publications had a high percentage of cancers of
colonic origin together with only few rectal cancers. The 5-
year survival rates for T2 and T3 patients were significantly
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better than those of patients with a T4 carcinoma [4, 5], and
rectal cancer was described to be associated with a
significantly worse prognosis compared to cancer of
colonic origin in some of these publications. In addition,
the 5-year survival rates for T4 patients were between 42%
and 89.5% [2, 5]. This wide range in patient survival might
be attributable to the fact that the patient collectives
analyzed were very heterogeneous. Potential differences
detected were in part related to a selection bias of the
patients by only analyzing short-term outcome of multi-
visceral resected patients omitting a comparison with the
standard non-multivisceral resections.

We therefore did a retrospective analysis of all patients
with T4 colorectal cancer operated between 2002 and 2008.
The type of operation, multivisceral vs. non-multivisceral
and laparoscopic vs. open resection, was analyzed for
potential differences concerning the most important factor
for the individual patient: long-term survival.

Patients and methods
Methods

Pathologic results and follow-up data of all patients treated
because of a colorectal carcinoma at the Surgical Clinic of
the University Clinic of Luebeck were entered in a
prospective database after obtaining informed consent.
Most patients had a preoperative chest X-ray and an
ultrasound of the abdomen. In elective patients, a colono-
scopy was done. Almost all patients except some emergen-
cy cases had a preoperative CT scan of the abdomen. The
tumors were operated following a standardized approach
with no touch technique of the tumor and high ligation of
the corresponding lymph vascular bundle. Moreover, if
infiltration into adjacent organs was possible, mobilization
or sharp dissection was objectionable, and a primary
multivisceral resection was performed. No carcinoma with
a suspected infiltration pre- or intraoperative was treated by
a standard resection. Standard resections were limited to
carcinomas without adhesions or infiltrations into neigh-
boring organs.

The 6th edition of the Union for International Cancer
Control (UICC) classification from 2002 was used to
categorize colorectal carcinomas. Colorectal cancer stage
T4, NO is classified as stage IIb in this classification;
therefore, this apparently quite “low” staging also includes
T4 carcinomas. Rectal cancer was defined as carcinomas
with a distal margin of 15 cm from the anal verge measured
with a rigid endoscope. In rectal cancer, a neoadjuvant
radiochemotherapy was recommended in stage II carcino-
mas. Not all patients received a neoadjuvant therapy due to
palliative or emergency operations. Some patients also
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refused from the neoadjuvant radiochemotherapy due to
personal concerns. Chemotherapy was recommended to
patients with colon cancer beginning with stage III. Starting
initially in 1981, a standardized follow-up was imple-
mented, and all patients were included in the prospective
database in our clinic. When patients needed additional
treatment in the Surgical Clinic, these data were also
included in the database.

The data were evaluated using descriptive statistical
techniques. Patients with MVR were analyzed compared to
patients without multivisceral resections (nMVR). Differ-
ences and correlations between the groups were compared
using the U test and the chi-square test. Comparisons of
time to recurrence and survival time were made using the
Kaplan—Meier method and the log-rank test. Only data of
RO-resected patients were used to calculate the survival
curves and potential differences between subgroups. A p
value<0.05 was considered significant. Factors associated
independently with survival were identified using the Cox
model.

Patients

Between 1 January 2002 and 31 December 2008, a total of
128 patients were operated with a histological proven T4
colorectal carcinoma at the Surgical Clinic of the University
Clinic of Schleswig-Holstein Campus Luebeck. One hun-
dred twenty-three patients suffered from a single tumor
burden in the colorectum. In the remaining five patients,
additional carcinomas of different origins were detected,;
these five patients were excluded from data review. The
123 patients that were allocated to a T4 stage were analyzed
after division into two patient groups:

One patient group underwent MVR and one patient
group nMVR. Multivisceral resections were defined as the
resection of at least one adjacent organ or structure together
with the primary carcinoma. In the nMVR group, the
pathologic examination showed a penetration of the serosa
without invasion into neighboring organs. According to
current guidelines, these patients were treated without
multivisceral resection.

Results

The patients were assigned to two treatment groups:
patients that had MVR performed and patients without
nMVR. The exact allocation to the different stages is
presented in Table 1. One patient had synchronous cancer
of the colon and the rectum. Two patients had synchronous
tumors in different parts of the colon; two patients had
rectal cancer in different localizations of the rectum. Table 2
shows the localizations of the cancer in the patient groups
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Table 1 Tumor staging of the overall patient cohort

Stage nMVR MVR Total
IIb 11 17 28
24.4% 21.8% 22.8%
I b 6 10 16
13.3% 12.8% 13.0%
I ¢ 6 12 18
13.3% 15.4% 14.6%
v 22 38 60
48.9% 48.7% 48.8%
Not classified 0 1 1
0.0% 1.3% 0.8%
Total 45 78 123

evaluated. There were no statistically significant differences
between the groups.

In our patient cohort, 78 (63.4%) patients were operated
via a median laparotomy, and 45 (36.6%) patients were
operated via a laparoscopic approach. The nMVR cohort
comprised 45 patients. The median age was 70.4 years (40—
94 years). The male/female ratio was 30:15. A total of 78
patients were allocated to the MVR cohort. The median age
of this cohort was 69.0 years (41-92 years) accounting for a
non-statistically significant difference between the two
cohorts. The male/female ratio was 38:40 in the MVR
cohort.

A total of 137 organs were resected together with the
primary carcinomas. In most patients, we resected only one
organ that was potentially infiltrated by the carcinoma (41
patients, 52.6%). Tumor adherence leading to resection of
two adjacent organs was detected in 21 patients (26.9%). In
12 patients, we found an infiltration of three organs
(15.4%), and one patient was resected on six different
organs and compartments of the body (1.3%). Tumor
growth in the lower abdomen led most often to an
infiltration of the abdominal or pelvic wall as well as to
infiltration of parts of the small bowel. In carcinomas of the
sigmoid colon and the cecum, an infiltration of the bladder
was also common. In women, the inner genital organs were
most often infiltrated by carcinomas; moreover, infiltration
of parts of the small intestine was detected often during the

Table 2 Localization of the primary carcinomas in the two patient
groups

Localization nMVR MVR Total
Colon 33 52 85
Rectum 11 26 37
Colon and rectum 1 0 1
Total 45 78 123

pathological examination. Figure 1 shows the organs that
were resected in relation to the patients’ sex.

Of the 78 multivisceral resections performed, 52 were
done because of cancer of colonic origin (66.7%); the
remaining 26 carcinomas (33.3%) were localized in the
rectum. Table 3 shows the distribution of the cancers in
relationship to the distance from the anal verge.

The 123 operative interventions were analyzed for the
method of resection. The majority of resections were
accomplished as resections with primary anastomosis. No
significant differences could be detected between the two
patient cohorts.

The majority of the operative interventions when
performing a multivisceral resection under curative inten-
tion were done via a median laparotomy. A total of 17.9%
of the curative resections were done via a laparoscopic
approach (details see Table 4). Neither in the overall patient
group (p=0.435) nor in the patients with treatment under
curative intentions (p=0.610) we detected a statistically
significant difference between the two groups concerning
open vs. laparoscopic access.

In 96 of 123 patients (78%), planned operative inter-
ventions were done. The remaining 27 patients (22%)
presented as emergency cases. There were no statistically
significant differences between the groups concerning
planned vs. emergency operations (p=0.674). Emergency
operations were all done via a median laparotomy.

Neoadjuvant therapy MVR vs. nMVR

Neoadjuvant therapy was limited to patients with rectal
cancer treated with curative intention. Of the total 123
patients, only 13 received a neoadjuvant therapy. Four
patients were in the nMVR cohort, and nine patients were
allocated to the MVR cohort. The therapies administered
were very heterogeneous so a statistical analysis has not
been done.

Morbidity and mortality

Postoperative complications were observed in 39 patients;
these were 31.7% of the total patient population. The
overall complication rate for the MVR cohort was 34.6%
(27 of 67 patients) while it was 26.7% (12 of 45 patients)
for the nMVR cohort. The most common complications
were impairments in the local healing of the wounds of the
operative access or drainage sites (11 patients, 8.9%). There
were no statistically significant differences between the two
groups. An anastomotic leakage was detected in 8 of 85
patients (9.4%). Four patients were associated to each of the
two groups which accounts for no statistical significance
(»=0.599). Major hemorrhage was detected in a total of
five patients (4.1%). Three patients (3.8%) were from the

@ Springer



78

Langenbecks Arch Surg (2012) 397:75-84

Fig. 1 Resected organs in
relation to the patients’ sex
(male/female)

stomach 3/0
hollow viscus small bowel 15/10
gallbladder  3/1

appendix 4/3

MVR group while two patients were from the nMVR
group (p=0.468); 21 patients (7.1%) underwent a redo
operation. Of these 21 patients, 15 (71.4%) were from the
MVR and six (28.6%) from the nMVR cohort. Figure 2
shows the complications in the two groups.

Due to the small number of the individual complications,
a statistical evaluation is not justified. Nevertheless, the
tables show a strong tendency toward less complications in
the nMVR group.

Table 3 Primary localization of the carcinoma in multivisceral
resections

Localization Percentage
Sigmoid colon 3 3.8
Transverse colon 4 5.1
Descending colon 2 2.6
Sigmoid colon 14 17.9
Cecum 11 14.1
Appendix vermiformis 2 2.6
Ascending colon 11 14.1
Splenic flexure 5 6.4
Rectosigmoid junction 2 2.6
Low rectum 12 154
Middle rectum 7 9.0
Upper rectum 5 6.4
Total 78 100.0

Gastrointestinal vermiformis
parenchymal pancreas  3/2
organs liver 211
spleen 4/1
kidney 1/2
ureter 2/2
urinary bladder  6/8
Resectad Urogenital — seminal vesicle 4
organs prostate 1
uterus 8
vagina 8
ovary 13
abdominal wall  4/0
larger omentum 10/0
F (R peritoneum 3/0
E—) pelvic wall 11
diaphragm 0/1
umbilicus 0/1

Corresponding to the higher rate of complications, the
median length of hospital stay was much longer in the
MVR group with 21.7 days (12—124 days). The median
length of stay was 15.2 days (11-59) in the nMVR group.

Mortality

The 30-day mortality of the overall patient cohort was
8.1%. Four of 45 patients from the nMVR group (8.9%)
and six of 78 patients from the MVR group (7.7%) died.
There was no statistically significant difference between the
two treatment groups (p=0.815). In patients operated under
curative intentions (55 of 123), the overall mortality was
lower with a total of 5.5%. Again there was no statistically
significant difference between the two patient groups. Two
patients died from the nMVR, and one patient was from the
MVR cohort.

Table 4 Distribution of laparoscopic and open approach in the MVR
and nMVR patients

Operative access nMVR MVR Total
Conventional 32 69 101
71.1% 88.5% 82.1%
Laparoscopic 13 9 22
28.9% 11.5% 17.9%
Total 45 78 123
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Fig. 2 Complications MVR/nMVR

Follow-up

After discharge from the hospital, 71 patients were treated
in multimodal therapy concepts. A total of 45 patients were
from the MVR group; the remaining 26 patients were from
the nMVR group. Among the therapies administered were
adjuvant chemotherapy protocols in 65 of 71 patients, 16
patients underwent a radiation therapy, and two patients
received an immunotherapy. There were no significant
differences between the groups. The therapies administered
were very heterogeneous; we therefore did no statistical
evaluation of this variable.

Disease relapse MVR vs. nMVR patients

The possible infiltration into neighboring organs does not
per se exclude an operation with curative intention. Among
the 123 T4 carcinomas, a total of 55 were operated under
curative intentions. Thirty-three of the patients were
allocated to the MVR group. A palliative indication for
the conduction of the operation was apparent in more than
half of the patients. There was no statistically significant
difference between the MVR and nMVR patients.

We were able to achieve a local RO situation in 101 of
123 patients with T4 colorectal cancer. Of the RO resected
MVR patients, we detected a true tumorous invasion into
adjacent organs or structures in 63% of the patients. In the
remaining patients, only inflammatory adhesions were
detected. Sixteen patients had a R1 resection while 1.6%
had a R2 situation after resection. No statistically signifi-
cant differences were detected. In the patients resected
under curative intentions, the proportion of RO resections
was much higher with 93.9% in the MVR and 95.5% in the
nMVR group.

The patients were followed up on a regular basis by a
specialized unit of our clinic (E.O., C.K.). The progression
rates discussed hereafter only refer to the patients operated
under curative intentions after excluding the patients
deceased in the early postoperative course (52 patients to

be analyzed). There was no statistically significant differ-
ence between the two groups as 5 of 20 patients in the
nMVR and 8 of 24 patients in the MVR group suffered
from disease progression. If possible, a local recurrence or
distant metastases were resected.

Table 5 shows the relapse rates in relation to the UICC
staging of the disease. No statistically significant differ-
ences between the tumor stages were detected. Progressive
disease was divided into distant metastasation and local
recurrences. The results presented in Table 6 clearly show
the very low local recurrence rate of 1.9% in the patients
operated under curative intentions although a tumor stage
T4 was the cause of the initial operation.

Overall survival

The patients operated under curative intentions had a much
better prognosis concerning long-term survival. The
Kaplan—Meier curves were only calculated for these
patients. The 5-year survival rate for the curatively operated
patients with colorectal cancer was 55%. A total of 33
patients were operated because of cancer of colonic origin;
18 patients suffered from rectal cancer. There were no
differences in overall survival in the curatively operated
patients (p=0.495). Moreover, we also detected no statis-
tically significant differences analyzing our results for the
MVR and nMVR patients with colon and rectal cancer
(log-rank: p=0.839). Therefore, the patients are analyzed as
the whole cohort of curatively operated patients concerning
multivisceral vs. non-multivisceral resections.

The 5-year survival for the 52 patients treated curatively
was 55%. In contrast, the cumulative 5-year survival of the
61 patients treated with palliative intentions was 6%.
This accounts for a highly significant statistical difference
(»<0.0001) (see Fig. 3 and Table 7).

Taking the difference in postoperative complications
between the two groups into consideration described above,
we detected no statistical significant differences between
the MVR and nMVR groups concerning 5-year survival
(54% vs. 57%, p=0.608). Comparing the 3- and 5-year
survival rates of the two groups interestingly, the 3-year

Table 5 Tumor progression in relation to the UICC staging

UICC stage Progress No progress Total
I 4 21 25
30.8% 53.8% 48.1%
I 7 17 24
53.8% 43.6% 46.2%
v 2 1 3
15.4% 2.6% 5.8%
Total 13 39 52
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Table 6 Disease progression

UICC stage Progress No progress Total
I 4 21 25
30.8% 53.8% 48.1%
I 7 17 24
53.8% 43.6% 46.2%
v 2 1 3
15.4% 2.6% 5.8%
Total 13 39 52

survival rate is much better with 70% in the MVR group
compared to 57% in the nMVR group (see Fig. 4 and
Table 7).

The quality and the adequate radicalness of the operation
are influenced in a profound manner by the extent and the
completeness of a regional adenectomy. We detected no
significant differences concerning the incidence of lymph
node metastases in the nMVR vs. the MVR group. The
median number of lymph nodes resected during colonic
operative procedures was 17.76+6.04. A median of 5.76+
6.37 lymph nodes was infiltrated by carcinoma cells. In
rectal cancers, we resected a mean of 17.2+6.02 lymph
nodes. Of these resected specimens, a mean of 5.6+5.93
was infiltrated by metastases. The likelihood of lymph node
metastases and the mean number of lymph node metastases
were independent from the treatment group (p=0.613);
besides, we were not able to detect any statistically
significant differences between the open and the laparoscopic
approach (p=0.547).

In the overall collective, 44 of 123 patients (45.8%) were
classified as NO according to the tumor—node—metastasis
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years after primary
operation

Fig. 3 Cumulative survival curative vs. palliative operations
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staging. This accounts for 63.4% of all patients with lymph
node metastases at the time of operation.

A potential influence on the long-term survival could be
attributed to the existence of lymph node metastases. Our
patient cohort comprised 34 patients with lymph node but
without any distant metastases. Twenty-eight patients had
neither lymph node nor distant metastasation. Figure 5 and
Table 7 show the survival rates of these patients resected
under curative intentions (n=49). We were not able to
detect any statistically significant differences between these
subgroups (p=0.658). After 5 years, the patients with NO
status have a strong tendency toward improved long-time
survival.

As mentioned above, we also calculated for potential
differences between elective and emergency operations. We
were not able to show any significant differences (p=0.674)
between the two subgroups as shown in Fig. 6 and Table 7.

Discussion

The focus of our analysis of the data of the Luebeck
registry for patients treated because of a colorectal
carcinoma was on possible differences between patients
stage T4 that underwent multivisceral or non-multivisceral
resections. The complete resection of the carcinoma is of
pivotal importance for the long-term outcome of the patient.
During the resection procedure, it is mandatory to resect the
carcinoma without dissecting it or leaving carcinoma
remnants behind. The results of different meta-analysis
and single-center studies published all together demonstrated
a significantly reduced overall survival for patients in whom a
transection of the tumor from adhesive structures was
attempted [2, 3, 11, 12].

A strong argument against the performance of multi-
visceral resections is the severely elevated morbidity
compared to standard surgical resections. Preceding studies
demonstrated morbidity rates between 11% and 49% [2, 3,
5, 6, 13]. This elevated proportion of complications in the
MVR group was confirmed by the results of the current
study with a morbidity rate of 34.6% compared to 26.4% in
the nMVR group. Nevertheless, we were able to show that
the patients treated with multivisceral resections have the
same S5-year survival compared with the patients with non-
multivisceral resections. From our point of view, this
important detection might be explainable by specific
circumstances in our clinic.

First we perform a mandatory en bloc resection of the
tumor without dissecting them from surrounding tissue.
This is also true for the abandonment of intraoperative
instantaneous sections for the detection of possible organ
invasions. This approach led to a very high proportion of
RO resections of 93.9% and 95.5% in the two groups. Afore
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Table 7 Survival in relation to

different prognostic factors Factor analyzed n 3 years 5 years (%) Median survival
Curative (R0) 52 65 55 n.c.
Palliative 61 20 6 17 months
MVR 32 70 54 n.c.
nMVR 20 57 57 n.c.
NO 25 59 59 n.c.
N+ 24 67 49 43 months
Planned operations 40 65 56 n.c.

n.c. not calculable due to 5-year  Bmergency operations 12 66 49 43 months

survival of more than 50%

this background, our operative approach seems to be
justified although a real tumorigenic invasion was shown
in the histopathology examination in only 63% of all
patients.

Secondly, our patients were all treated on a specialized
surgical intensive care ward in the early postoperative
course. Earlier publications described differences in long-
term survival to be associated with a high early postoper-
ative mortality [3]. In our cohort, the patients had no
significant differences concerning 30-day mortality. Hence,
an experienced intensive care unit should not be under-
estimated concerning perioperative patient management and
is mandatory for such operations together with highly
experienced surgeons. The perioperative mortality in the
multivisceral resected patients under curative intention
(5.5%) is absolutely comparable to preceding publications
[2-6]. A direct comparison to the other studies is difficult
because of the inclusion of emergency patients into our
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Fig. 4 Survival after RO resection MVR vs. nMVR

analysis and the high proportion of rectal cancer. This
might also be an explanation for the relatively high
mortality in the overall cohort because of the inclusion of
palliative and emergency resections in the analysis. The
value of a specialized surgical intensive care unit is also
supported by the lack of a survival difference in patients
undergoing emergency operations that were associated with
reduced S-year survival in earlier publications.

All emergency procedures were performed as open
surgery. We detected no significant differences for multi-
visceral and standard resections. These results are some-
what contrary to the results of preceding trials as they
described emergency procedures to be associated with a
higher perioperative morbidity and mortality [14—17]. Some
studies even excluded emergency patients from the statis-
tical analysis [4]. An indirect sign concerning emergency
procedures might also be attributed to the demonstrated
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Fig. 5 Survival curves NO (n=25) vs. N+ (n=24)

@ Springer



82

Langenbecks Arch Surg (2012) 397:75-84

1.0 1 —planned
—I"lemergency

0.8
©
2
S 0.6
> B T ]
%]
]
=
kS|
S 0.4
2 0
3
o

0.2

0.0 1

T T T T T T T T
0 1 2 3 4 5 6 7
years after primary
operation

Fig. 6 Survival after planned and emergency operative procedures

highly significant correlation between intraoperative blood
loss and survival [3]. The group described this influencing
variable to be unrecognized before but did not provide data
concerning the proportion of emergency surgery [3]. A

multivisceral resection is therefore from our point of view
always justified in the setting of optimal intra- and
postoperative patient care.

A remarkable result of our study is the absolutely
comparable long-term mortality in the two treatment
groups. Long-term survival thus seems to be independent
from the extent of surgical interventions in patients with
colorectal cancer in experienced centers. The results are
even more interesting as our patient cohort comprised a
high percentage of patients with rectal cancer.

Other study groups described rectal cancer to be associated
with an adverse outcome for the patients [18]. These
observations are not supported by our data as there were no
survival differences between patients with cancers of colonic
or rectal origin. When carefully reviewing the respective
results of the published studies, it seemed apparent that the
negative prognostic implications of rectal cancer seemed to
be associated with a significantly higher likelihood of the
development of local recurrence postoperatively and a higher
perioperative mortality [3, 18]. Our results of only 1.9%
local recurrences in the curatively operated patients were
independent from the primary localization of the cancer.

Croner et al. described patients with N2 metastases to be
associated with a higher probability of the development of
local recurrences [5]. Our data do not support these results.
After radical surgical resection and the implementation of a
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close patient monitoring in short intervals together with
adjuvant (radio-) chemotherapy protocols, the S5-year
survival of the patients after curative resection is independent
from the prevalence of lymph node metastases.

We detected late lymph node metastases as a cause of
disease recurrence in 5.8% of all patients. As a result,
adjuvant (radio-) chemotherapy in N+ patients seems to be
without alternative if the patient is able to endure the
additional stress from the adjuvant therapy.

Our 5-year survival rate of 55% is comparable to the
published data [2—6]. Limitations in the comparison with
other studies are constituted by the relatively high
proportion of patients with rectal cancer in our study
cohort. These patients are often underrepresented in other
studies. Besides, we only analyzed the data of T4 patients
which per se have a worse prognosis compared to T3
patients that constitute a large part of the patients of other
studies.

Laparoscopic procedures are established therapeutic
approaches for the treatment of cancer of colorectal origin.
The oncological results of the procedures are comparable to
the open operations as demonstrated in several meta-analyses
[19]. In our surgical clinic, the laparoscopic resection of
cancer of colorectal origin is the operative standard. We
therefore did also planned laparoscopic resections in patients
with a T4 carcinoma of the colorectum.

Preceding publications and discussions on national and
international summits often questioned the adequate onco-
logic radicalism of such an approach and state, for example,
a putative inadequate lymph node yield by the laparoscopic
procedures although several publications clearly illustrated
the point of a non-inferiority and absolute comparability of
this operative approach even in patients with T4 colorectal
cancer [19-21].

The results presented afore clearly argue against these
concerns as there were no differences in long-term survival,
numbers of lymph nodes harvested, and the risk of a local
recurrence of the tumor. We even detected a tendency
toward higher long-term survival in laparoscopic proce-
dures. This apparent effect is induced by a survival of 100%
after 4 years in the six multivisceral resected patients. A
bias because of the small number of patients or even a
selection bias choosing “better” patients for the laparoscopic
approach might be subject to discussion.

Thus, we consider the planned laparoscopic resection of
T4 colorectal carcinomas as feasible (Fig. 7; Table 7). Our
results are supported by studies recently published [19-21].
The working groups also detected no differences
concerning long-term survival, local recurrence, and the
proportion of RO resections. What is different in our patient
cohort from the published data is the relatively high rate of
conversion of about 18% in the preceding studies. All
patients that were operated via a primary laparoscopic

approach had their operation completed without converting
to a laparotomy.

Conclusion

Multivisceral resections offer the possibility to obtain a RO
situation in patients with advanced colorectal cancer. A
postoperative RO status is the only prognostic factor that
reached significance in our study. These resections should
be performed by experienced colorectal surgeons afore the
background of a specialized intensive care unit. Our
preliminary data provided evidence for the possibility and
comparability of laparoscopic multivisceral colorectal
resections.
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