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Introduction:-

Background: Colon-rectal cancer is the fourth most frequent cancer
worldwide, unfortunately 35%-50% develop metastasis, 60%- 80% of them
have unresectable liver metastasis, 20% to 34% present with synchronous
liver metastasis, while the others are metachronous, only 15%-20% will be
candidate for hepatectomy, While chemotherapy can convert around 10% to
resectability, RO surgical resection leads to improvement in median 5-years
survival in patients with resected liver metastasis.

Aim: To study the efficacy of FOLFOX6 in resectability conversion of
unresectable Colo-rectal cancer with liver limited disease. Neo-adjuvant
chemotherapy was given to synchronous colorectal liver Mets unfit for
upfront resection. Patients and methods: 167 patients presented to the
advanced center of liver diseases,Zagazig University hospitals with
metastatic Colo-rectal cancer to the liver from June 2012 to September 2015,
all patients were assessed clinically, laboratory, pathologicaly. Only 90
patients were eligible, with liver limited disease and adequate organ function
and laboratory results, resection the malignant primary site, neo-adjuvant
chemotherapy for 1-3months, liver metastasectomy then
chemotherapy+radiotherapy completion.

Results: our study included 51(56.7%) females and39 (43.3%) males with
mean age 47.7 years' 0ld.68 patient were colon cancer while 22was rectal, 18
patients were converted to resectable . Classical approach for resection was
done, 14 patients had anatomical resection while the remaining 4 patients had
non-anatomical resection. Postoperative complications occurred in nine
patients while recurrence was only in 12patients (two of them died during the
follow-up period). CEA level at presentation and before surgery was
statistically significant different in the resectable group with p-value 0.001,
but this was not the case in the unresectable group with p-value 0.067.

The median OS was not reached in the resected group The estimated mean
OS for the unresectable group was 15.7+0.96(95% CI 13.8-17.6) compared
to 20.1+1.24(95% CI 17.7-22.6) in the resected group that is statistically
significant different withp-value 0.015 .

Conclusion:chemotherapy can help in resectability conversion of
unresectable liver metastasis. Resection for liver Metastasis in cases with
Colo-rectal cancer improve survival.
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Colon cancer is the fourth most common diagnosed cancer and the second cause of cancer related death in the
united states (1), 50% to 60% of colorectal cancer patients develop metastases,(2). 80% to 90% of them have
unresectable liver metastasis(3). most frequently Metastasis develops metachronously after locoregional treatment
for colorectal cancer, liver is the most common involved site , while 20% to 34% ofpatients present with
synchronous liver metastases.(4). Before considering treatment options, it is important to evaluate the extent of
metastatic disease, both intra& extra hepatically. (5).

Surgical treatment is the corner-stone of therapeutic approach to liver Mets, as curative resection of liver Metastasis
increases survival, with 5-year survival rates of 30%-40 %(6).selected patients undergoing surgery to remove
colorectal liver metastases have shown that cure is possible in this population and should be the goal for a
substantial number of these patients.(2) Reports have shown 5-year DFS rates of approximately 20% in patients who
have undergone resection of liver metastases,(7) andChemotherapy can be used for resectability conversion of
unresectable liver limited metastatic Colo-rectal cancer,Patients with a resectable primary colon tumor and
resectable synchronous metastases can be treated with a staged or simultaneous resection (8).

Patients and methods:-

167 patients with liver limited unresectable metastatic Colo-rectal cancer were presented to the advanced center of
liver diseases, Zagazig Universityhospitals in the period from June 2012 to September 2015. All patients were
assessed by multidisciplinary team including (surgery,medical oncology,radiation oncology, hepatology and
radiology) doctors to confirm that the patient had liver limited metastasis and eligible for hepatic resection regarding
general condition and future hepatic reserve.90 patients out of 167 were included in our study. All data regarding
demographic data,laboratory results, radiology data,chemotherapy, operative data, postoperative complications and
follow-up data were recorded.

Preoperative preparations:-

Assessment of the general performance of the patients was done to determine the ability of the patient to tolerate
hepatic resection. Special attention to cardiopulmonary status (pulmonary function tests and Echo).Laboratory
evaluation including CBC, liver and Kidney function test, tumor marker CEA initially and before each
cyclethereafter, if progression was suspected because of increasing CEA, assessment by CT or MRI was done.
Assessment of the functional capacity of the liver was done by liver function tests and Child-Pugh classification,
patients with child A were included. All patients were given prophylactic dose of low molecular weight heparin and
preparation of pack RBCs (PRBCs) and fresh frozen plasma (FFP) if needed.

Metastatic workup completed by CT chest, brain and bone scans. Pre-operative assessment of hepatic involvement
done by triphasic CT and in some cases by triphasic MRI and PET scan in large metastatic nodules to detect small
micro-metastases (figure 1).
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Figure (1) diagnostic imaging for liver Mets. A. Right lobe liver mets. B. Bi-lobar liver Mets. C. Left lobe liver
Mets. D. PET-CT for right lobe liver Mets.

Our protocol of management of colorectal liver metastases was  resection of the primary tumors first,followed by
4-6 cycles of chemotherapy,laboratory evaluation was done before each cycle ,then re-evaluated by the same
multidisciplinary team to asses resectability after 2-3months, if patient was considered resectable then hepatic
resection and lastlycompletion of chemotherapy, if not chemotherapy is continued.

The protocols used for neo-adjuvant is (m FOLFOX 6):
= Oxaliplatin 85 mg/m2 1V over 2 hours, day 1.
= Leucovorin 400 mg/m2 IV over 2 hours, day 1.
= 5-FU 400 mg/m2 IV bolus on day 1,
then 1200 mg/m2/day for 2 days (total 2400 mg/m2 over 46-48 hours) continuous infusion. Repeat every 2
weeks (9).

Regarding staged resection cases, neo-adjuvant chemotherapy was for 3 months then completion chemotherapy for
another 3 months.

Surgical procedures:-

J shaped incision done for good exploration. First, intra-operative assessment of the primary tumor site done to
determine any recurrence. Then careful exploration of the abdominal cavity performed to assess the presence of
metastatic lymph nodes in the porta-hepatis, coeliac and para-aortic regions. Intra-operative ultra-sound (IOUS) was
done in every case asit provide data about the anatomical relations of the metastases to main vessels, also to detect
small intra-parenchymatous lesions and thereby modify the extent of initially planned operation. Different types of
liver resections were done (anatomical and non-anatomical) with safety margin more than 1cm. The specimens sent
for histopathology. Follow-up of the patients for 1year was done by liver triphasic CT to assess any recurrence.

Statistical analysis:-

e The collected data were computerized and statistically analyzed using SPSS program (Statistical Package for
Social Science) version 18.0.

¢ Qualitative data were represented as frequencies and relative percentages.

e Quantitative data were expressed as mean = SD (Standard deviation).

I-Arithmetic Mean:

X

X = N Where:

¥x = sum of individual data.

n = number of individual data.
I1-Standard deviation (SD):
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2
X
Z X2 _ Q
SD = n
n-1
Where :Xx = sum of data
¥x2 = sum of squares of data.
n = number of data.

Results:
Patient's demographic data and site of primary tumor, Characters of liver metastatic nodules regarding (site, size,
and number) showed in (table 1, 2).

Table 1: patient's demographic data.

Type Number (%)
Site Of 1ry Tumor:
=  Colorectal Cancer:
o Rectum 22
o Recto-Sigmoid 24
o Left Colon 20
o Right Colon 17
o Transverse Colon 7
Size of Liver Mets (cm):
= Range 4-8
= Mean+SD 53+£15

Table 2: Characters of liver metastatic nodules

Male Female Total p-value
Primary site:
e Colon 37 (72.5%) 31 (79.5%) 68 (75.6%) 0.265
e Rectal 14 (27.5%) 8 (19.5%) 22 (24.4%)
Number: 0.537
e Solitary 2 2 4(4.4%)
e <three 8 10 18(20%)
e >three 40 28 68(75.6%)
Age 49.5+£10.6 (21- 454+11.4 47.7£11.1 0.80
62)56.7% (24-65)43.3% (21-65)100%
= Colon 48.1+10.8 0.475
(24-62)75.6%
= Rectal 46.2+14
(21-65)24.4%

Table 3: patient characteristics in unresectable and conversion group:

variable All (n=90) Unresectable group (n=72) Conversion group (n=18) P value
Age 47.7 £11.1 (21-65) 47.1+11.2 50.1+10.6 0.31
Sex:
Male 51(56.7%) 41 (56.9%) 10 (55.6%) 0.56
Female 39(43.3%) 31(43.1%) 8 (44.4%)
Location:
Rectal 22(24.4%) 21(29.2%) 1(5.6%) 0.037
Colon 68(75.6) 51(70.8%) 17(94.4%)
Lobe
Right 59(65.6%) 46(63.9%) 13(72.2%) 0.61
Left 11(12.2%) 8(11.1%) 3(16.7%)
Bilober 20(22.2%) 18(25%) 2(11.1%)
Size 6.7£1.2(3-9) 6.6+0.9(4.5-8) 6.7+1.2(3-9) 0.85
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The most common site of liver Mets was the right lobe presented in 59patients (65.6%), 20patients (22.2%) had bi-
lober liver metastasis, while 11 patients (12.2%) had isolated left lobe metastasis.(Figure 2&3).

4 cases have single metastasis, while 18 patient had 2-3 metastatic site, while 68 patients had more than 3 focal
lesions in the liver.

There was no significant association between the mean size of liver metastasis in both the resectable and the
unresectable group pre-chemotherapy with p-value 0.85.

CEA level at presentation and before each cycle, there was statistically significant different between the level of
CEA at presentation and its level before surgery in the resectable group with p-value 0.001, but this was not the case
in the unresectable group with p-value 0.067 as shown in table 4.

Table 4: CEA level before and after conversion chemotherapy:

Before After P value
CEA mean St deviation Range mean St deviation Range
TOTAL 235.5 157.5 1.9-637 | 42.3 36 1.5-152
Resectable 150.7 105.7 11-321 7.9 3.6 2-14 0.001
unresectable 256.7 161.6 1.9-637 50.9 35.8 1.5-152 0.067

Conversion Chemotherapy related adverse events > grade 2 were noticed in 7 patients (2 cases with diarrhea, 3 with
neutropenia, 2 with peripheral neuropathy) in the unresection group compared to 4 cases in the resection group ( 2
with diarrhea and the other 2 with neutropenia), no grade 4 adverse events were noticed.
Surgery was conducted 25 days (range 21-45) after the last chemotherapy administrated.

C D

Figure (2) Right posterior sector metastasis & simultaneous primary colon cancer and liver Mets resection. A.
Resection plane with the umblicated appearance. B. Cut surface after resection. C. Mass after excision. D. Opening
of the mass after excision.
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D

Figure (3): bilobar liver Mets resection, right hepatectomy & left liver Mets. A. Demarcation of left liver Mets
excision. B. Demarcation of right liver Mets excision. C. Right lobe hepatectomy.D. Opening of the liver Mets.

The operative time was 210min., increased in patients with right hepatectomy with an estimated blood loss 800 ml.
Blood transfusionsusing PRBCs occurred in 70patients with 1-3 units and FFP in 60 patients with 2-4 units. ICU
stay length was about two days in four patients (for three patients with right hepatectomy and for one patient with
left lateral hepatectomy developed postoperative pulmonary embolism. And hospital length of stay for all patients
was 9 days (table 5).

Table 5: Patients’ operative data.

operative data Number (%) Range Mean + SD
Operative time : 18 (100%) 110 - 320 199.4+ 65.1
Blood loss (ml): 18 (100%) 400-1300 805.5 + 329.8
Blood transfusion :

= PRBCs (1-3 units) 14 (77.7%)

» FFP (2-4units) 12 (66.6%)

Hospital stay (days): 18 (100%) 7-12 84+16
ICU stay (days): 3(16.6%) 1-4

Type of operations:

Right hepatectomy 3 (16.7%)

Left lateral hepatectomy 4 (22.2%)

Segment 6,7 2 (11.1%)

Segment 5,6 2 (11.1%)

Segment 6 2 (11.1%)

Segment 7 1 (5.5%)

Segment 8 1 (5.5%)

Non-anatomical * 4 (22.2%)

Surgical margins:

RO 16 (88.9%)

R1 2(11.1%)

1 non -anatomical+ left lateral hepatectomy in male patient that has mass in the left lobe + 3 nodules in the right lobe.

Complications occurred in nine patients. Three patients (16.7%) suffered from pleural effusion, in two of them
ascites was found postoperative; all these patients were managed by diuretics and human albumin. Another three
patients (16.7%) complaint with wound infection that managed by drainage and strong antibiotics. Dyspnea and
chest pain was the complaint from one patient diagnosed as pulmonary embolism, managed by therapeutic doses of
anticoagulant and stayed in ICU for 4 days. Last two patients complaint from chest infection, managed by
conservative measures.

Recurrence was occurred in 12 patients during the follow-up period, two of them died.10 recurrence was to the liver,
while two recurrence was in both liver and lung.
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Figure 4:
Survival Functions
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The median OS was not reached in the resected group the estimated mean OS in the resected group mean is
statistically significant higher than the unresectable group as shown in table 6.

Table 6: OAS
Mean +std. error 95% confidence interval p-value
Resected 20.1+1.24 (17.7-22.6) 0.015
Unresected 15.7+0.96 (13.8-17.6)
Total 18.3+£0.92 (16.5-20.1)

There was statistically significant improvement in OAS in the resected group.

Discussion:-

The liver is most commonly involved organ in metastatic colorectal cancer patients, liver metastasis is one of the
main causes of death in patients with Colo-rectal cancer. About 20% of these patients have clinically recognizable
liver Mets at the time of their primary diagnosis. After resection of a primary colorectal cancer in the absence of
apparent metastatic disease, approximately 50% of the patients will subsequently manifest metastatic liver disease
(10).

The majority of patients diagnosed with metastatic colorectal disease have unresectable disease. The major
improvement in treating for those with liver-limited unresectable disease  in the past decade has been the
development and the use chemotherapy is being considered in highly selected patients trying to downsize colorectal
Mets and convert them to a resectable status as surgical resection remains the only treatment that can, ensure long-
term survival and cure in some patients (11).

Patients with resectable disease may undergo liver resection first, followed by postoperative adjuvant chemotherapy.
Alternatively, perioperative (neo-adjuvant plus postoperative) chemotherapy can be used (12).

In our study we used the staged resection (resection of the primary malignant site,neo-adjuvant chemotherapy then
liver resection followed by postoperative chemotherapy).
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Advantages of preoperative chemotherapy include: earlier treatment of micro-metastatic disease, determination of
responsiveness to chemotherapy (which can be prognostic and help in planning postoperative management), and
avoidance of local therapy for those patients with early disease progression (13).A meta-analysis of 27 studies
including greater than 7200 patients found that patients with longer disease-free intervals; those, whose recurrences
weresolitary, smaller, or unilobular; and those lacking extra-hepatic disease get more benefit from repeat
hepatectomy (14).An important point to keep in mind is that irinotecan- and oxaliplatin-based chemotherapeutic
regimens may cause liver steato-hepatitis and sinusoidal liver injury, respectively (15).

In patients with initially unresectable disease when chemotherapy is planned, a surgical re-evaluation planned 2
months after initiation of chemotherapy to limit the development of hepatotoxicity, surgery should be performed as
soon as possible after the patient becomes resectable (16).

In a study including 1104 patients with initially unresectable colorectal liver metastases were treated with
chemotherapy, which included oxaliplatin in the majority of cases, and 138 patients (12.5%) classified as “good
responders” underwent secondary hepatic resection.(17)in another randomized controlled trial 13% of patients with
unresectable colorectal cancer metastatic to the liver received (mFOLFOX6 or FOLFIRI) converted to be resectable
(18), In our study conversion to resectability was in 20% of the patients, that is similar to that shown by coskun et al
(19).

In-hospital mortality varies from 0-5% and isstrongly affected by peri-operative blood loss, pre-operative
liverfunction and extent of liver resection. Postoperative complications are observed in 25% of patients. Morbidity is
usually due to transient liver failure, hemorrhage, sub-phrenic abscesses or biliary fistula. The mean hospital stay
after liver surgeryaverages 10-15 days in the absence of complications (20). We had no major complications, only
minor ones which occurred in 9 patients.

Liver resection of colorectal Mets is associated with 3- and 5-year survival rates close to 40% and 25%,
respectively. After resection, recurrences are observed in two-thirds of the resected patients and involve the liver in
all of the cases.

Selection of thepatients before surgery or for postoperative adjuvant treatment can help in improving prognosis and
outcome, many studies looked at factors affecting survival. The sex and the site of the primary tumor don't influence
the outcome as shown in our study. The CEA level is significantly negatively influence OS (21).

Conclusion:-

Surgery is the potentially curative option for patients’ withcolorectal cancer with liver limited metastasis as it
improved median survival when used with the combination with neo-adjuvant chemotherapy. Conversion
chemotherapy improve survival in those patients as it increased the portion of patients legalized for resection. With
the progress in chemotherapy and local ablative treatments, we can expandthe resectable definition in the treatment
of colorectal cancer with liver metastasis.
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