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Case Report
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At the time of diagnosis, 20% to 25% of patients with colorectal cancer already have liver

metastases, the presence of which is a most important prognostic factor. A 64-year-old man

was admitted to our hospital for investigation of anemia and multiple liver tumors.

Examinations revealed ascending colon carcinoma with more than 40 liver metastases and

2 lung metastases. We performed right hemicolectomy with lymph node dissection, which

was followed by 5-fluorouracil/leucovorin, oxaliplatin, plus bevacizumab (FOLFOX-BV).

After 4 courses of chemotherapy, the lung metastases were in complete remission and the

liver metastases had shrunk. We suggested the option of radical liver resection, but the

patient declined initially as he had not suffered any severe side effects of FOLFOX-BV.

After 23 courses of the chemotherapy, he agreed to undergo hepatectomy. We performed

extended right lobectomy with partial left and caudal lobe resection. All of the macroscopic

metastatic lesions were resected. Histopathologically, viable cancer cells were recognized

in 7 of the 43 liver metastatic lesions. Postoperatively, FOLFOX-BV was restarted and
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continued for 10 months. At the time of writing, 15 months after the hepatectomy, the

patient was well without evidence of recurrence of the cancer.

Key words: Liver metastases – Liver resection – Lung metastases – Colorectal cancer –
FOLFOX

Colorectal cancer is one of most prevalent cancers
in the world. The liver is the most common

organ of metastasis1 and it has been reported that
80% to 90% of colorectal metastases would involve
the liver and in 50% of patients it was the only organ
involved.2 Unfortunately, at the time of presentation
20% to 25% of patients present with synchronous
hepatic metastases and an additional 40% to 50%
patients develop metachronous liver metastases
after radical primary colorectal resection.3–5 As
advances in surgical planning, operative technique,
and perioperative care have resulted in improved
outcomes, hepatic resection has obtained acceptance
as the most effective therapy for patients with
colorectal metastases.6 According to recent reports,
new regimens consisting of 5-fluorouracil/leucovo-
rin, oxaliplatin, or irinotecan with novel molecular
targeted agents, such as bevacizumab, cetuximab,
and panitumumab, have resulted in dramatic
responses.7–11 This is improving the overall survival
of patients with initially unresectable disease, by
following tumor downstaging and complete resec-
tion.12 We report our successful treatment of
ascending colon carcinoma with 43 hepatic metas-
tases and 2 lung metastases, achieved by the
combination of radical hepatic resection and peri-
operative chemotherapy.

Case Report

A 64-year-old man was referred to the Department
of Gastroenterology at Ohta Nishinouchi General
Hospital for investigation of multiple (more than
40) liver tumors and a lesion in each of the bilateral
lobes of the lung. The abnormal laboratory test
results were as follows: total protein, 7.1 g/dL;
albumin, 4.1 g/dL; serum total bilirubin, 0.23 mg/
dL; aspartate aminotransferase, 22 U/L; alanine
aminotransferase, 16 U/L; low-density lipopro-
tein, 347 U/L; alkaliphosphatase, 380 U/L; c-
guanosine-59-triphosphate, 106 U/L; white blood
cell count, 6100/uL; hemoglobin, 8.9 g/dL; he-
matocrit, 29.1%; and platelets, 63.1 3 10,000/uL.
The tumor markers, carcinoembryonic antigen and
carbohydrate antigen 19-9 were 359.2 ng/dL and

1173.1 U/mL, respectively. Abdominal and chest
computed tomography (CT) showed multiple liver
tumors and 2 lung tumors: 1 in each bilobe (Fig. 1).
Colonoscopy revealed ascending colon cancer;
therefore, we diagnosed the multiple tumors in
the liver and lung as metastases from ascending
colon cancer. Because the multiple liver metastases
were an impediment to performing complete
resection and the lung metastases were in the
bilobes, we could not perform right colectomy,
liver and lung resection, as a 1-stage surgery.
Thus, we performed right colectomy and lymph
node dissection as the first-stage surgery. The
histopathologic diagnosis was well-differentiated
adenocarcinoma, with subserosal, lymphovascu-
lar, and venous invasion, but no lymph node
metastasis (Fig. 2). The patient was started on 5-
fluorouracil/leucovorin, oxaliplatin, plus bevaci-
zumab (FOLFOX-BV) after this operation. A CT
scan done after 4 courses of FOLFOX-BV showed
complete remission of the lung metastases
(Fig. 3a). Apart from slight numbness and tingling
in his fingers, the patient did not suffer any severe
side effects of the chemotherapy, therefore he
decided against undergoing liver resection at that
stage. However, after a total of 23 courses of
FOLFOX-BV, he agreed to undergo hepatectomy.
At that time, abdominal CT showed a shrunken
tumor, which was enhanced in isodensity by
contrast medium, but chest CT showed no lung
metastases (Fig. 3b). Thus, we performed extended
right lobectomy and partial resection of the left
and caudal lobes. Enhanced contrast intraopera-
tive ultrasound was performed to detect small
metastases and all 43 metastatic lesions detected
were resected (Fig. 4a). Histopathologically, viable
cancer cells were found in 7 of the 43 liver
metastatic lesions (Fig. 4b) and neither hepatic
steatosis nor sinusoidal obstruction syndrome was
recognized. The postoperative course was un-
eventful and FOLFOX-BV was continued for
10 months as adjuvant chemotherapy after liver
resection. At the time of writing, 15 months after
hepatectomy and 28 months after the initial
colectomy, the patient was doing well without
any sign of recurrence (Fig. 5).
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Discussion

At present, liver resection is the only treatment that
offers a chance of long-term survival for patients
with metastases of colorectal cancer.3,13–17 However,
until recently, the rate of resectability for metas-
tases already present at the time of diagnosis was
low.18–22 Previously, liver metastases considered
unresectable were treated by palliative chemother-
apy and the median survival of these patients was
less than 24 months.23 With recent advances in

chemotherapy for colorectal cancer, the survival of
patients with inoperable metastases has been pro-
longed.9 Therefore, the management of asymptom-
atic and minimally symptomatic patients with stage
IV colorectal cancer is under debate whether to
operate first or administrate chemotherapy first.24

In the present case, more than 40 liver metastases
and 2 lung metastases with ascending colon cancer
were detected at the time of diagnosis. Anemia was
obvious, therefore, resection of primary tumor was
required promptly. We decided to perform right

Fig. 1b Chest CT showed a tumor (arrows) in each of the lungs.

Fig. 1a Abdominal computed tomography (CT) scans showed multiple hepatic tumors in the bilobes of the liver. There were more

than 40 tumors, the largest of which was 7 cm in diameter.
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hemicolectomy as the first planned operation be-
cause 1-stage resection of colon, liver, and lung
would have been too invasive. FOLFOX-BV was
started after the colectomy, and achieved complete
remission in the lung within 4 courses. We recom-
mended that the patient undergo liver resection at
the time; first, because it is the only treatment that
offers a chance for long-term survival to a patient
with stage IV colorectal cancer; and second, because
we feared that he may begin to experience some of
the severe side effects of FOLFOX-BV, such as
immunosuppression, chemotherapy-associated liver
injury, severe numbness and tingling, which would
have forced us to cease its administration. However,
he tolerated 23 courses of FOLFOX-BV before
undergoing hepatectomy and in fact, did not suffer
any severe side effects during the total 47 courses of
perioperative chemotherapy he ultimately received.
Some reports have described the pathologic re-
sponse and chemotherapy-associated liver injury
induced by preoperative chemotherapy against
colorectal liver metastases.25,26 The Texas groups

recently reported that the degree of pathologic
response to chemotherapy predicts survival after
preliver resection chemotherapy and resection of
colorectal liver metastases.27 Other reports describe
how bevacizumab improves pathologic response
with oxaliplatin-based chemotherapy and more
recently, that bevacizumab reduces the incidence
of oxaliplatin-related sinusoidal injury.28 Therefore,
we usually select FOLFOX-BV as first-line chemo-
therapy for colorectal liver metastases. Different
forms of chemotherapy-related hepatotoxicity are
caused by different chemotherapy regimens. Treat-
ment with 5-fluorouracil-based treatment has been
associated with an increase in steatosis, with
increased postoperative morbidity.29,30 Oxaliplatin
therapy increases the risk of vascular lesions and
sinusoidal obstruction syndrome.25,31 Bevacizumab
is associated with hypertension and relatively low
rates of certain potentially serious events, such as
bleeding, gastrointestinal perforation, and arterial
thromboembolism.9,12,32 Kishi et al33 reported that
extended preoperative FOLFOX-BV did not improve

Fig. 2 The resected right colon and ascending colon cancer. Histopathologically, well-differentiated adenocarcinoma invaded beyond

the serosa, but lymph node metastasis was not recognized.
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pathologic response and increased postoperative
hepatotoxicity. Of the 43 liver metastases in our
patient, histologic examination revealed only 7
(16.3%) with viable cancer cells remaining. Not only
was it a sensitive regimen for our patient, but despite
44 weeks of continuous chemotherapy, chemothera-
py-induced hepatic injury was not recognized in the
resected liver histopathologically.

As adjuvant chemotherapy after liver resection,
FOLFOX-BV proved effective by achieving complete
remission of the lung metastases and remarkable
shrinkage of the multiple liver metastases and also
targeting micrometastases in the lung and remnant
liver without severe side effects. We took into
consideration the high risk of recurrence in this
patient, and the fact that FOLFOX-BV has not gained

Fig. 3a After 4 courses of FOLFOX-BV, the lung metastases were seen to be in complete remission. Arrows indicate the location of the

lung metastases.

Fig. 3b Abdominal computed tomography (CT) after 23 courses of FOLFOX-BV administration showed that the liver metastases had

shrunk. Enhancement showed the tumors as isodense images instead of low-density images. FOLFOX-BV, 5-fluorouracil/leucovorin,

oxaliplatin, plus bevacizumab.
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consensus as adjuvant chemotherapy after liver
resection, preserving another chemotherapy regi-
men for the future.

This case clearly demonstrates the potential of
FOLFOX-BV as a preoperative and postoperative
chemotherapy regimen, if the patient does not suffer
its severe side effects. Radical surgery and aggres-
sive chemotherapy can collaborate to prolong the
survival of colorectal cancer patients with liver and
lung metastases.
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