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Abstract

Nowadays we perform synchronous colorectal cancer resection along with synchronous liver
metastases. We investigated whether colon resection first is safer than liver resection first and if
simultaneous surgeries are in general safe.

Patients and Methods: Twenty patients were included in our multicenter study. In our study patients
had simultaneous laparoscopic resection of primary colorectal cancer and liver metastases. The patients
included were divided into two groups based on their first surgery. Group A had colon resection first (n
= 10) and group B had liver resection first (n = 10). All adverse effects and outcomes were compared
after the first day of hospitalization.

Results: The only difference between the two groups was the operative blood loss. It was observed to
be less in group B.

Conclusion: In our study we did not observe any significant difference regarding the order of the
operation.
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Introduction

Colorectal cancer is a very common type of
cancer. Colorectal liver metastases (CRLMs) are
observed upon diagnosis in up to 50% of patients with
colorectal [1, 2]. Nowadays we have the diagnostic
tools and treatment techniques to treat both liver
metastases (SLMs) and colon cancer. Liver metastases
is an independent prognostic factor for the survival of

colon cancer patients [3-5]. In the case of unresectable
liver metastases then we can use chemotherapy along
with local ablation techniques and then perform
hepatectomy with excellent results [6, 7]. It has been
previously published that simultaneous resection of
primary colon cancer and liver metastases is
associated with similar oncological outcomes [8]. In
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any case when unresectable liver matastasis are
diagnosed chemotherapy is administered first along
with local therapy when applicable. In the case were
both colon cancer and liver metastases are resectable
then silmutaneous surgical resection is an option.
Simultaneous resection is possible in a single
operation. Although it was considered until recently
that simultaneous resection might increase
postoperative complications, recent published data
elucidated that postoperative complications rates
were very low due to novel diagnostic and surgical
equipment [9],[10], and moreover the length of
hospital stay and cost was lower [11] (Figure 1). Until
recently the safety of simultaneous resection was
unclear. Moreover; the best surgical order regarding
complications (colon first or liver-first approach) was
not been evaluated. Simultaneous laparoscopic
resection of primary tumor and liver metastases is
definitely feasible and it has been previously
performed [12]. Furthermore; previously published
data reported fewer postoperative complications [12,
13]. However; we still need more studies to elucidate
the proper order in silmutaneous primary colon
cancer with liver metastasis.

Patients and Methods

In our multicenter retrospective study we
recruited twenty patients who had simultaneous
resection of primary colon cancer and liver metastasis.
We divided the patients into two groups, group A and
B based on the operative order. In group A; there was
Colon-first operation and in group B liver-first

Figure 1. ‘Antisel’ new laparoscopic equipment.

operation. All clinical, operative and postoperative
complications were recorded and compared. The
study was approved by the investigational review
board of 3rd Department of Surgery, “~AHEPA™
University Hospital, Aristotle University of
Thessaloniki, Medical School, Thessaloniki, Greece
study protocol (January 2020-March 2022) IRB
approval number 12/2019 and the study was carried
out in accordance with the Declaration of Helsinki.

We collected data regarding the: sex, age, body
mass index (BMI), primary tumor site (right/left/
rectal), primary tumor diameter, number of involved
hepatic segments American Society of Anesthetists-
physical status, number of metastatic liver lesions,
largest diameter of liver metastases. Moreover; we
recorded the presence or absence of preoperative
chemotherapy, and chemotherapy regimen along
with lobar surgical resection. The surgical approach
was categorized as; right colon, left colon and rectal
colon. The operative order was left to the surgeon’s
opinion.

Results

Main characteristics are presented in Table L. In
our study we had 10 patients in group A and 10 in
group B. No significant differences were observed in
demographics. The position of the primary colorectal
cancer was right/left/rectum in 8/8/4. We observed
in group B a significantly higher rates of rectal cancer
compared to that of the group A. The mean primary
tumor diameter was 39+13 mm.
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Table 1. Demographic, clinical, and surgical characteristics of study patients

APPROACH
Demographic Total (N=20) Primary first (N=10) Liver first (N=10) p-Value
Age, years Mean+SD 62+12 62+12 59+12 0.86
Gender, n Male/female 12/8 3/7 2/6 0.16
BMI kg/m2 Mean#SD 20243.6 247421 205423 0.12
ASA-PS, n (%) 1 11 (32.3%) 4(81%) 7 (45%) 0.156

2 7 (64.0%) 4(61.8%) 3 (45%)

3 2(2.7%) 2(9.1%) 0
Primary site, n (%) Right 9 6 3 0.025

Left 10 4 6

Rectum 1 0 1
Primary tumor diameter, mm MeantSD 40+12 49+11 38+12 0.056
SLM, n (%) Median no. (range) 2 (1-10) 2 (1-6) 2 (1-10) 0.85

1SLM 10 5 5

2SILM 4 2 2

>3SLM 6 2 4
Segments involved, n Median (range) 2 (1-5) 1(1-5) 2 (1-4)

Unilobar 10 5 5 0.53

Bilobar 10 5 5 0.52
Largest LM diameter, mm Mean+SD 2018 19+14 22421 0.20
Preoperative chemotherapy, n (%) FOLFOX +mAb 2 (11.8%) 3 (16.2%) 1(10.5%) 0.66

SOX +mAb 0 0 0

FOLFIRT +mAb 1 0

XELOX +mAb 0 0 0

FOLFOXIRI +mAb 1 0 1

IRIS +mAb 1 0 1

FOLFOX +mAb 1 1 0
Table 2. Operative methods. advers.e effe.ct was observed within the next 30 days

for patients in both groups.
Total (N=20)  Primary first Liver first
(N=10) (N=10) . .
Primar Laparoscopic 20 10 10 DISCHSSIOH
Eve;LaP?rt"S“"Pic ;0 ;0 éo We reevaluated in our department the clinical
na- 1
H;bri:ss ° 6 4 9 impact of laparoscopic simultaneous resection for
Pure laparoscopic 20 10 SLMs with colon cancer. We observed again as in
E;’(l’i“etc‘::‘ryesecﬁon s ) ) previous studies that the operative order had no effect
Right hemicolectomy 5 3 2 on the perioperative outcome. In group B which was
Sigmoid colectomy 7 3 4 the liver-first approach we observed lower blood loss
Left hemicolectomy ! ! 0 as in previous studies. No significant difference in the
Partial colectomy 3 2 2 X
High anterior resection 5 0 5 anastomotic leakage was observed between the two
Low anterior resection 4 0 4 groups in our study. We believe that the main reason
Intersphincteric resection 2 0 2 . .
. for less blood loss in group B are technical and
Hepatectomy Anatomical 6 2 4
resection anatomical reasons of the procedure during
I;a:i“Chymal resection 17 ; ;" hepatectomy. A technical and anatomical aspect is the
0

In 11 patients we observed one silmutaneous
liver matastasis (SLMs), in 7 patients there were two
SLMs, and in 2 patients there were 22. The median
number of hepatic segments involved were 2.
Silmutaneous liver matastasis was unilobar in eleven
patients, and bilobar for nine. The largest diameter of
liver metastases was 19mm. In seven patients
chemotherapy was administered preoperatably (Table
2).

However; there was no significant between the
operative time, for the two groups. Postoperative
complications were observed in eight patients (Table
3). Furthermore; no difference was observed for both
groups regarding the nutrition status after surgery
and postoperative hospital stay. No fatal event or

low central venous pressure. This anatomy provides
easy control of the hepatic [14]. Laparoscopic
technique has improved in the past twelve years and
there is less blood loss. There was no statistical
difference between the two groups regarding the
operative time. Although in group B the operating
time was slightly less. Based on previously published
studies the positional difference of the patient’s body
between primary resection and during the resection of
metastatic lesions has an impact in the operating time.
All centers included in our multicenter study used
different positions such as; right upper limb elevation,
and semi-lateral decubitus position and use of the
intercostal ports where necessary [15]. In laparoscopic
colectomy we use the normal position such as a
supine or lithotomy position and therefore the
operating time is less.
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Table 3. Operative and postoperative results.

Parameter Total (N=20) Primary first (N=10)  Liver first (N=10) p-Value
Operative time, min Median (range) 560 (374-879) 542 (450-724) 593 (374-837) 0.21
Time in the operating room, Median (range) 686 (551-1,152) 841 (551-1,183) 731 (531-1,162) 0.24
min
Blood loss, ml Median (range) 435 (5-2,066) 490 (94-2,086) 154 (7-670) 0.04
Complications, n Surgical site infection

Abdominal abscess 1 1 0

Biloma 1 0 1

Biliary fistula 1 1 0

Anastomosis leakage 2 2 0

Paralytic ileus 0 0 0

Pneumothorax1 0 0 0

Pleuraleffusion/ascites 0 0 0

Pneumonia/urinary 1 0 1

Tract infection 0 0 0

None 20 6 5
Clavien-Dindo classification, n  2II 6 (15.5%) 2(24.2%) 1(11.3%) 0.33
(%)

2[11 4 (13.7%) 3(25.2%) 1(6.2%) 0.12
Start of oral intake, days Median (range) 3 (2-6) 3(2-6) 4(2-7) 0.24
Postoperative hospital stay, Median (range) 13 (10-50) 14 (10-50) 12 (10-25) 0.21
days
Re-operation within 30 days Yes 0 0 0
Death within 30 days Yes 0 0 0

In group B were hepatectomy is performed the .
Conclusion

rearrangement of the patient’s position takes less
time. We use the Pringle maneuver to control liver
inflow [16-21]. Although, sometimes lower volume
may is observed which causes circulatory disorders in
organs, and therefore performing the Pringle should
be used only when necessary. In our study no
significant difference in postoperative complication
rates were observed for group A and B. We were not
able to assess operative time and blood loss during
colectomy and hepatectomy separately. Moreover; the
long-term outcome has not been evaluated after 30
days. In previous studies when simultaneous
laparoscopic resection for CRLM, was correlated with
open surgery it the long-term outcomes observed
were similar [22, 23]. In these studies simultaneous
and staged resection for CRLM did not provide any
difference for [24] disease-free nor overall survival
[25, 26]. In our retrospective study there were
significant differences in the number of liver
metastases, surgical procedures for resection, the
number of affected hepatic segments, and the number
of patients were insufficient to compare two groups
with similar backgrounds. We do not have any
additional data whether local treatment plays any
significant role in the disease free or survival rates.
Major limitation of our study is the small number of
patients, which was mostly attributed to the fear of
the patients since simultaneous surgeries are not the
gold standard in these situations. Moreover; we
included in our study only patients that were fit to
undergo such a surgery either in group A, or B. A
larger study is needed to clarify several perioperative
issues such as blood loss, or the technical experience
that the operations much have.

In conclusion the order simultaneous resection
of primary and liver metastatic lesions, does not affect
the short-term surgical outcomes and adverse effects.
However; increased operative blood loss is observed
in colon-first resections. Based on previous
references-studies, our new equipment used, had
similar results to the other studies, similar adverse
effects and positive results with less than 5 days of
hospitilisation.
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