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Abstract

Background: The purpose of this study is to compare the
laparoscopic techniques for the management of colorectal
cancer with synchronous liver metastases:

Simultaneous laparoscopic liver and colon cancer resec-
tion.

Simultaneous colon resection and Radiofrequency Ablation
(RFA) of liver metastases.

Methods: Convenient sample of about 30 patients expected
to attend the Oncology Center, Mansoura University (OCMU)
Gastro-Enterology Center (GEC) during study period of 3
years (2014-2017) with adenocarcinoma of the colon and
rectum with Synchronous Colorectal Liver Metastases
(SCRLM) will be considered.

Results: Mean operative time was 205 minutes for LLR,
in comparison with the resection group, mean operative time
for RFA was 185 minutes. Though shorter in time, this did
not appear to be statistically significant (p-value=4.41). Mean
blood loss for the resection group was 350ml, and mean blood
transfusion was 0.89L. On the other hand, mean blood loss
for the RFA group was 90ml and mean blood transfusion was
0.76L. This difference between the two groups appeared to
be statistically different (p-value=0.01). For the LLA group
mean hospital stay 8.4 days and mean recovery time per case
was 4.1 days. This was a bit shorter for the RFA group were
mean hospital was 8.3 days while mean recovery time per
case was 3.6 days. Although shorter, this difference appear
to be insignificant statistically. (p-value=0.95/p-value=0.79
respectively).

Conclusions: Treatment of hepatic metastasis especially
in colorectal hepatic lesion could prolong survival in selected
cases, all the results of the systemic reviews and meta-analysis
suggested an inferior outcome of non resectional treatment
compared to hepatic resection.

Minimal invasive approach for treatment of CRLM offers
more advantages such as early recovery, less pain, better
cosmosis, less blood loss, and reduced morbidity and mortality
with equal oncological outcome compared to classic open

surgery.
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Introduction

THE introduction of laparoscopy in surgery had
a great impact on outcomes, laparoscopy is com-
monly used now in gastrointestinal cancer surgery
and emergency surgical procedures. Colorectal
Cancer (CRC) is the 3rd commonest cancer and
the 4th leading cause of cancer deaths in the world.
Approximately 25%-30% of CRC patients have
concurrent liver metastasis on presentation. Liver
is the most common site of hematogenous dissem-
ination [1].

Laparoscopic colorectal surgery has become
popular in recent years because of its absolute
advantage of allowing fast return of bowel motion
and a shorter hospital stay. Recently, laparoscopic
synchronous resections of primary colorectal tumor
and liver metastasis have been reported [2].

The risk of bleeding is an important concern
when conducting hepatic resection on patients who
have received chemotherapy treating their primary
cancer and the location of liver metastasis can be
a challenge in laparoscopic liver resection [3].

Both colorectal resection and hepatic resection
are complicated operations. Whether combining
these two complicated procedures in one laparo-
scopic surgery will do patients more harm or good
is in hot debate. However, synchronous resections
of primary colorectal tumor and liver metastasis
by laparoscopy are not only feasible but also safe.
So, this approach is an alternative to open resection
in one or separate operations for selected patients.
Evidence has shown that resection of solitary
metastatic tumors of CRC can have a favorable
outcome [4].
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Since open resection of primary CRC and liver
metastasis in one operation results in an equally
good short-term outcome when compared with that
done in separate operations, |aparoscopic resection
of the same in one single operation seemsto be a
favorable option. Recent evidence has shown that
this approach is a safe alternative with a shorter
hospital stay [5].

Patients with Colorectal Liver Metastasis
(CRLM) should receive definitive treatment as
they do not survive 5 years without treatment.
Patients with colorectal liver metastasis have been
classically treated with loco-regional therapy or
systemic therapy, aiming for palliation [6].

However, in selected patients, treatment of
CRLM offersasurvival benefit more than a palli-
ative benefit. Liver resection is the cornerstone of
curative treatment for CRLM as it offers the best
survival advantage. Liver resection is superior in
treatment of CRLM with survival benefit of 27-
39% [7].

Patients and M ethods

Convenient sample of about 30 patients expect-
ed to attend the Oncology Center, Mansoura Uni-
versity (OCMU) and Gastro-Enterology Center
(GEC) during study period of 3 years (2014-2017)
with colonic or rectal carcinomawith Synchronous
Colorectal Liver Metastases (SCRLM) will be
considered. Our cases were discussed by a multi-
disciplinary team composed of surgeons, oncolo-
gists, pathologists, and radiologists. In cases with
resect-abl e disease and a synchronous resection
was considered, and when not applicable, RFA
was considered as an alternate option.

Inclusion criteria: Were adult patients, patho-
logically confirmed colorectal cancer with SCRLM,
amenable for elective surgery, resectable CRLM.
(defined as CRLM for which an experienced hepa-
tobiliary surgeon judges that complete tumor re-
section is possible, obtaining negative resection
margins (RO) and preserving adequate liver re-
serve). Exclusion criteriaincluded those undergoing
emergency surgery, positive lymph nodes at the
hepatic hilum and past or present extrahepatic
metastases. Written consent was taken from all
patients and this clinical trial was approved by the
'Ingtitutional Review Board' of Faculty of Medicine.

Pre-operative preparations:

All patients were be subjected to the following
thorough history taking, general examination and
abdominal examination. Evaluating all patients for
anesthetic fitness was done after consulting the

anesthesia team. Laboratory investigations, radio-
logical investigations (triphasic CT and abdominal
US) and pathological investigation were done.

Operative technique:

The operator stands on the right side of the
patient for left sided lesions while stands between
the patient's legs for right sided and central lesions.

Ports are inserted, usually four to six ports are
used which include (1) A peri-umbilical 10-mm
optical port; (2) A 12-mm port for laparoscopic
USG usually 10cm above and to the right of optical
port, which also serves as a port for insertion of
stapling devices; and (3) Three to four working
ports around the optical port. Carbon dioxide pneu-
mo-peritoneum was created with pressure 12-
14mmHg. Then thorough abdominal evaluation
was conducted to detect any other abdominal me-
tastasis, followed by Intra-Operative Ultrasonog-
raphy (IOUS). An IOUS isroutinely performed to
detect site of the lesion, relation to vessals, omit
multiplicity of tumors, and to guide the resection
planes. The resection margin was identified on the
liver surface using electrocautery. Stay stitches are
placed around to allow traction and counter traction
during parenchymal transection.

The hepatic resection was achieved with the
help of multiple devices, including Harmonic scal-
pel and Argon Laser for superficial liver parenchy-
ma and Cavitron Ultrasonic Surgical Aspirator
(CUSA), LigaSure (ValleyLab) and bipolar forceps
for deeper liver parenchyma.

The resection of colonic tumor was conducted
according to the accepted principles of laparoscopic
colorectal surgery: Namely, medial to lateral ap-
proach, high ligation of the vessels, no-touch
technique with full mobilization of splenic flexure,
and Total Meso-rectal Excision (TME). Non ana-
tomical resection of the hepatic mets with safety
margin 1cm was conducted, two cases underwent
laparoscopic left lateral hepatectomy.

For laparoscopic RFA, the probe was usually
inserted through the epigastric port. An endoretrac-
tor was used to expose the tumor and to protect
against visceral injury in the event that the tumor
islocated on the inferior surface, which is hidden
by adjacent viscera.

Post-operative care:

Patients after surgery were transferred either
to the ICU, HDU or the normal ward according to
their vital signs * pre-existing comorbidities for
follow-up and close monitoring of their vital signs,
drains and fluid balance. Unless contra-indicated,
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a combination of local anesthetic (Bupivacaine
0.125%) and an opiate or opioid-like drugs (fenta-
nyl, meperidine, pethidine) were administered in
the epidurals, IV or as dermal patches (Duragesic®
patch) when needed in the PO period. Patients
unfit for opiate therapy received analgesic doses
of NSAIDs at timed intervals only.

Patients were alowed to get out of bed on the
night of surgery aslong astolerable and in the
next morning following the day of surgery (POD
1) except non-compliant patients with bad genera
condition. Enteral nutrition was initiated once the
patients passed motion or flatus and had good
intestinal sounds but not before 3 days from the
day of surgery. Full enteral nutrition wasthe “key
determinant” to successful hospital leave.

Abdominal drains were removed after sustaining
full enteral nutrition which is usually before pa-
tient's discharge. Subcutaneous drains were re-
moved when they discharged less than 20cc/day
and were left for pus drainage from the wound
when infection occurred. After maintaining full
oral nutrition and after removal of al drains patients
werefit to be discharged. Follow up by liver func-
tion tests, serum CEA, and triphasic CT every 3
months for 2 years.

Satistical analysis:

Analysis of data was performed using Statistical
Package for Scientific Studies (SPSS) v.22 for
Windows 7. Numerical data was expressed as
means * Standard Deviation (SD) gnd comparisons
between groups were done using X test and Fisher's
exact test while for categorical data, independent
sample t-test was used. p-value <0.05 was consid-
ered significant.

Results

During the study period 30 cases diagnosed
with CRLM underwent different laparoscopic liver
procedures at the Surgical Oncology Unit Mansoura
Oncology Center and Gastro Enterology Center,
15 cases underwent L aparoscopic Liver Resection
(LLR) and 15 cases underwent laparoscopic RFA.

Age: Mean age of the patients who underwent
LLR was 56.39 years (40-73), while mean age of
the patients who underwent RFA was 56.75. There
was no statistical difference between both groups
regarding the age (p-value=0.58).

Sex: Asregard the LLR group male to female
patient ratio was (6/9), while for the RFA group 2
patients only were female while the others were
males (13/2).
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Multifocality:

Single hepatic focal lesion was present in 22
patients (73.3%), while 8 patients had multiple
lesions (26.6%), 6 cases of them had 3 hepatic
focal lesion and the remaining 2 cases had only 2
hepatic focal lesion.

Type of resection:

Minor resections were done in 13 patients
(86.6%0), while major resection were donein 2
patients (13.3%) in the form of |eft lateral hepate-
ctomy.

Conversion into open surgery:

Open conversion was necessary in 5 cases
(16.6%) due to bleeding in 2 cases (6.6%), massive
adhesionsin 1 cases (3.3%), difficult accessibility
of lesionsin 2 cases (6.6%0).

Operative time:

Mean operative time was 205 minutesfor LLR,
in comparison with the resection group, mean
operative time for RFA was 185 minutes. Though
shorter in time, this did not appear to be statistically
significant (p-value=4.41).

Blood loss and blood transfusion:

Mean blood loss for the resection group was
350ml, and mean blood transfusion was 0.89L. On
the other hand, mean blood loss for the RFA group
was 90ml and mean blood transfusion was 0.76L.
This difference between the two groups appeared
to be statistically different (p-value=0.01).

Hospital stay and recovery:

Both items were accurately measured and com-
pared statically between both groups. For the LLA
group mean hospital stay 8.4 days and mean recov-
ery time per case was 4.1 days.

Thiswas a bit shorter for the RFA group were
mean hospital was 8.3 days while mean recovery
time per case was 3.6 days. Although shorter, this
difference appear to be insignificant statistically.
(p-value=0.95/p-value=0.79 respectively).

Discussion

Laparoscopy has many advantages in col orectal
surgery such as rapid return of bowel motility and
short hospital stay. Recently, synchronous laparo-
scopic resections of colonic tumor and CRLM have
been reported [g].

The international consensus conference on
laparoscopic liver surgery was held in Morioka,
Iwate Prefecture, Japan, in 2014. They reported
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that aglobal spread of LLR has occurred. The
majority of data arise from minor resections but
the proportion of major resectionsis increasing.
They did not report the indications for LLR and
recommended that major LRs should be reserved
to experienced surgeons [9] .

Dealing with CLRM has many pointsto be
discussed, for example should we start with neo-
adjuvant treatment or with upfront surgery, surgery
is either open or |aparoscopic approach, in surgery
should we proceed for simultaneous resection of
both colonic tumor and CRLM or staged resection,
asregard CRLM which model of treatment do we
prefer either surgical resection or ablative therapy.

They identified 5 factors including node-
positive disease, disease-free survival from primary
to metastatic disease, number of CRLM >1, largest
CRLM >5cm and CEA antigen >200ng/mL with
each factor given one point. The combined score
was found to be greatly predictive of the outcome.
This score only was validated for patients with
upfront surgery and doesn't include patients who
receive neoadjuvant therapy; so itsvalidity in
modern treatment is limited.

Type of resection:

In our study minor wedge resections were done
in 18 patients (83.2%), while major resection were
donein 2 patients (16.8%) in the form of left |ateral
hepatectomy.

Our target is the achievement of RO resection
with safeguarding of as much healthy hepatic tissue
as possible so, it does not matter which type of
resection would be used either anatomical or non-
anatomical, provided that negative histological
margins could be attained [10].

Regardless of the length of resection margin,
achieving anegative margin is the most significant
predictor of overall survival, thereis no role of
incomplete resection [11].

Policies to expand hepatic volume like portal
vein embolization or staged resection were not
applied in our work because we always planned
for non anatomical resections for liver metastasis
that seldom affects post-operative liver status.

Conversion to open approach:

In laparoscopic liver resection for treatment of
CRLM conversion rate is low fluctuating from 1-
12% in different studies and decrease with improv-
ing the learning curve [12].

In our work open conversion was necessary in
5 cases (16.6%) due to bleeding in 2 cases (6.6%0),
massive adhesionsin 1 cases (3.3%), difficult
accessibility of lesionsin 2 cases (6.6%).

This appeared to be a bit larger than the average
in the published studies due to our small experience
in laparoscopic liver resection and deficient instru-
mentation in some cases. The availahility of flexible
|aparoscope and havigation techniques may help
usin reducing rate of conversions especially in
difficult accessed sites in addition to increased
learning curve of our team.

Operative time:

Operative timeis an important item to be dis-
cussed, asit has agreat variation between litera-
tures. Some authors had suggested that |aparoscopic
liver resection is associated with shorter operative
duration, whereas others suggested that LLR had
ameaningfully more average operative duration.
This could be explained by (1) The type of resection
major/minor and (2) Surgeons experience.

In our study operative time is considered an
important item for comparison between the both
techniques in management of CRLM.

Mean operative time was 205 minutes for LLR,
in comparison with the resection group, mean
operative time for RFA was 185 minutes. Though
shorter in time, this did not appear to be statistically
significant (p-value=4.41).

In a study comparing both laparoscopic resec-
tion and laparoscopic radiofrequency in treatment
of CRLM, the median operative time for the com-
bined resections was 530 (range, 360-980) min.
while the median operative time for synchronous
colon resection with liver RFA was 310 (range,
240-425) min [13].

Bleeding and blood transfusion:

In another study comparing both laparoscopic
resection and |aparoscopic radiofrequency in treat-
ment of CRLM, the median blood lossfor LLR
was 175 (range, 30-1,000) ml and the median blood
loss for RFA was 22 (range, 10-150) ml [14].

In our work, bleeding occurred in 12% of the
patients which appears a bit higher than average
in the published literature. This may be due to our
small experience in the field of laparoscopic sur-
gery, though the proper choice of patients and good
preparation with the fine intra-operative dissection
with the use of sealing instruments made this
difference small.
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Mean blood loss for the resection group was
350ml, and mean blood transfusion was 0.89L. On
the other hand, mean blood loss for the RFA group
was 90ml, and mean blood transfusion was 0.76L.
This difference between the two groups appeared
to be statistically different (p-value=0.01).

Hospital stay and recovery:

Recovery after intervention for colorectal liver
metastasis and hence, the duration of hospital stay
has an important impact on both physical and
psychological status of the patient and also, has
an important financial impact.

Both items were accurately measured and com-
pared statistically between both groups. For the
LLA group mean hospital stay 8.4 days and mean
recovery time per case was 4.1 days. Thiswas a
bit shorter for the RFA group were mean hospital
was 8.3 days while mean recovery time per case
was 3.6 days. Although shorter, this difference
appears statistically insignificant. Although shorter,
this difference appear to be insignificant statisti-
cally. (p-value=0.95/p-value=0.79 respectively).

Conclusion:

Treatment of hepatic metastasis especially in
colorectal hepatic lesion could prolong survival in
selected cases, all the results of the systemic reviews
and meta-analysis suggested an inferior outcome
of non resectional treatment compared to hepatic
resection. Minimal invasive approach for treatment
of CRLM offers more advantages such as early
recovery, less pain, better cosmosis, less blood
loss, and reduced morbidity and mortality with
equal oncological outcome compared to classic
open surgery.
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