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Pathological complete response of colorectal liver metastases
following chemotherapy with S-1 and oxaliplatin (SOX)
in combination with bevacizumab: A case report
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Abstract. Pathological complete response to systemic
chemotherapy is associated with more favorable survival in
patients with colorectal cancer liver metastases. We present a
case of a 63-year-old man with multiple liver metastases from
descending colon cancer. Following surgical resection of the
primary tumor, the patient received systemic chemotherapy
with S-1 and oxaliplatin in combination with bevacizumab.
On achievement of a markedly favorable response to chemo-
therapy, surgical treatment of liver metastases was performed,
and the liver tumors were successfully resected without any
macroscopic residue. Histopathological analyses showed
necrotic tissue in the complete absence of residual viable
tumor cells. This is the first reported case of a patient with
multiple liver metastases from descending colorectal cancer to
achieve a pathological complete response following systemic
chemotherapy with S-1 and oxaliplatin in combination with
bevacizumab. This regimen is a systemic chemotherapy option
to ‘cure’ liver metastasis from colorectal cancer.

Introduction

The FOLFOX regimen, which includes bolus/infusional 5-fluo-
rouracil (5-FU) with folinic acid modulation and oxaliplatin,
has become one of the most common first-line treatments for
patients with metastatic colorectal cancer (mCRC) (1). Despite
high response rates (RRs) to the FOLFOX regimen, a patho-
logical complete response (pCR) of CRC liver metastases to
systemic chemotherapy is rarely achieved. Benoist et al
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reported that persistent macroscopic or microscopic residual
disease or early recurrence in situ was observed in 83% of
liver metastases downsized to a CR on imaging by systemic
chemotherapy (2).

Since treatment with infusional 5-FU has the short-
comings of increased inconvenience, cost and morbidity related
to the use of a portable infusion pump and a central venous
catheter, oral fluoropyrimidines were evaluated as alternatives
to infusional 5-FU. S-1 is an orally active prodrug of 5-FU
that contains tegafur, which is constantly metabolized to
5-FU, combined with the modulators, gimeracil and potassium
oxonate (3). In Japan, a phase I/II study of oxaliplatin plus oral
S-1 (SOX) showed promising efficacy with good tolerability in
patients with untreated mCRC (4). The efficacy of this combina-
tion was superior to that reported for each drug as monotherapy
(5,6), with a RR of 50%, median progression-free survival
(PFS) of 196 days, and a l-year survival rate of 78.6%. The
results suggest that tri-weekly treatment with the SOX regimen
is an adequate substitute for FOLFOX and can be administered
more readily since it does not require central vein access. A
phase I study of SOX plus bevacizumab (BV) showed that the
maximum tolerated dose (MTD) of S-1 is 25 mg/m?. Moreover,
no increases in toxicities were observed when BV and oxalip-
latin were combined (7). However, the impact of SOX plus BV
on CRC liver metastasis remains unknown.

This is the first reported case of multiple CRC liver
metastases that had a marked response to SOX plus BV and
achieved a pCR following radical liver resection.

Case report

A 63-year-old man was referred to a prior hospital due to
bloody stool. Colonoscopic examination revealed a severely
stenotic lesion in the descending colon, although the patient did
not complain of any clinical symptoms. Subsequent abdominal
computed tomography (CT) scans showed a tumor occupying
the descending colon with possible invasion into the small
intestine, along with multiple liver tumors at segments (S) 4,
S5, S6 and S8 (Fig. 1A-D) (8). All metastases with the excep-
tion of that in S8 were >30 mm in diameter. Positron emission
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tomography with 18-fluorodeoxyglucose (FDG-PET)/CT
fusion imaging confirmed no other distant metastatic lesions.
To prevent ileus due to complete obstruction in the descending
colon, descending colectomy with lymphadenectomy was
performed. Since the tumor was not mobilized due to direct
invasion into the mesenterium and jejunum at surgery, both
the involved proximal jejunum and the mesenterium were
resected.

Pathological examination of the surgical specimens
revealed the presence of a poorly differentiated adenocar-
cinoma (Fig. 2A) with direct invasion into the serosa of the
jejunum. Tumor cells metastasized to the regional lymph nodes,
including the paracolic (10/10) and left colic lymph nodes (1/1).
The patient was referred to our hospital at that point for further
treatment of the liver metastases.

Systemic chemotherapy with SOX plus BV was initially
administered in the neoadjuvant setting. Briefly, oxaliplatin
(130 mg/m?) and BV (7.5 mg/kg) were administered intrave-
nously on day 1, and S-1 (80 mg/m?%day) was administered
orally twice daily for 14 days with a 1-week rest. The regimen
was repeated every 3 weeks. Although no serious adverse
events were observed, the patient developed grade 2 protei-
nuria during the treatment, which required suspension of BV in
cycles 5, 6 and 8. The patient did not receive BV during cycle 9
to allow washout of BV prior to liver resection.

The patient was monitored regularly with CT of the chest
to pelvis, and by monthly measurement of carcinoembryonic
antigen (CEA) levels. Following the completion of two cycles
of SOX plus BV, each of the liver metastases was markedly
decreased in size on CT scans, considered to reflect a partial
response to the chemotherapy. The tumors in S4 and S8 were
undetectable on the CT scans after five cycles of SOX plus
BV (Fig. 1E and G), and the tumors in S5 and S6 decreased to
65 and 59% of their original size, respectively (Fig. 1F and H).
No evidence of any de novo detectable metastatic lesions was
noted. The CEA level was slightly elevated prior to chemo-
therapy (9.5 ng/ml) and rapidly decreased to a normal level
(2.7 ng/ml) at the completion of the five cycles of SOX plus
BV. Retention rate of ICG at 15 min (ICGR,;) was 23% after
nine cycles of SOX plus BV.

On achievement of a markedly favorable response to
chemotherapy, the patient opted to undergo surgical treat-
ment of the liver metastasis after nine cycles of SOX plus
BV. Partial resection of S4, S5, S6 and S8 of the liver and
cholecystectomy were performed. No evidence of peritoneal
dissemination was observed on visual inspection. The liver
displayed fatty change, but not the dark features of ‘blue liver.’
All of the liver tumors were successfully resected without any
macroscopic residues.

The resected tumors were yellowish nodules and rela-
tively large: 6x5 mm in S4, 15x10 mm in S5, and 13x9 mm
in S6 (Fig. 3). No mass lesion was identified in the S8 liver
specimen, even after the tissue was sectioned into 24 pieces at
5-mm intervals. Each nodule was sampled and histologically
analyzed. Microscopic examination of the tissue revealed
necrotic tissue without any viable tumor cells. The necrotic
nodule was surrounded by a collagen capsule and was mixed
with xanthogranuloma, comprising cholesterin cleft and foamy
cells with moderate infiltration of inflammatory cells (Fig. 2B
and C). Sinusoidal obstruction was not identified in the non-
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Figure 1. Abdominal computed tomography (CT) scan showing low-density
areas in the liver prior to (A-D) and after (E-H) five cycles of SOX plus BV
therapy. Arrow, solitary liver metastasis in S4.

cancerous liver tissue. Thus, a pCR was determined based
on the absence of any viable tumor cells irrespective of the
proportions of necrosis and fibrosis in any part of the resected
liver tumor, corresponding to a grade 3 therapeutic effect.

Adjuvant chemotherapy with S-1 monotherapy is ongoing
following liver resection. No radiological recurrence was
observed 6 months following surgery.

Discussion

Patients with mCRC with synchronous liver metastases are
known to have a poorer prognosis than patients with metachro-
nous hepatic metastases (9-11). The potential occurrence of
occult hepatic metastases should be considered in cases with
synchronous liver metastases since primary colorectal cancer
possesses a stronger effect than in cases with metachronous
metastasis (12,13). Survival rates of patients who do not
undergo resection are also poor and do not exceed 2% at 5 years
(14,15). Previously, the introduction of novel chemotherapeutic
agents, including oxaliplatin and irinotecan, increased the
median survival of these patients (1,16). However, outcomes
of chemotherapy remain inferior to those of curative hepatic
resection, resulting in 5-year survival rates of 40% overall (17)
and even exceeding 50% in selected patients (12,13,18,19). The
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Figure 2. (A) A tissue sample from the primary descending colon tumor
comprised diffuse infiltration of poorly differentiated adenocarcinoma.
(B and C) At liver segment S6, the tumors histologically showed coagula-
tion necrosis without any viable adenocarcinoma cells. (A and C) Original
magnification, x100 and (B) loupe magnification. H&E, hematoxylin and
eosin.

present case had a locally advanced colon tumor with direct
invasion into adjacent viscera and multiple metastatic regional
Iymph nodes. Pathological examination of the primary lesion
revealed poorly differentiated adenocarcinoma. Multiple liver
metastases were observed in the two lobes and were found to
be synchronous. These findings suggested that the patient had
a poor prognosis. Thus, a cure was unlikely to be achieved.
Consequently, the Tumor Boards of our hospital recommended
neoadjuvant chemotherapy, although multiple liver metastases
in the two lobes were not technically unresectable.
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Figure 3. Macroscopic view of the cut surface of the resected liver. The
tumor was homogeneous and yellowish-white in color.

Histopathological analysis of resected liver specimens
potentially allows for the evaluation of tumor response following
therapy. In particular, a pCR is defined as the complete absence
of residual viable tumor cells on examination by pathologists as
noted in the present case, and is associated with relatively high
survival rates (20,21). A multivariate analysis identified three
variables as independent predictors of cure for patients with
CRC liver metastases, including a maximum size of metastases
at diagnosis of less than 30 mm, three or fewer metastases
at hepatectomy and a pCR (22). Thus, from an oncological
perspective, a pCR appears to have greater clinical relevance
compared to a radiologic CR.

No correlation between radiological imaging and patho-
logic analysis was noted in this case. CT showed remnant
liver lesions in S5 and S6 following chemotherapy, although
a pCR was achieved. This suggests that the use of a single
imaging modality, i.e., CT, is insufficient for the prediction
of a pathological response in the evaluation of CRC liver
lesions. Furthermore, a complete disappearance of liver lesions
on radiological imaging does not always reflect a complete
disappearance of viable tumor cells on pathological examina-
tion. Data suggest that sites of liver metastases with CR on
imaging and without visible disease at surgery indicate the
presence of viable tumor cells on pathological examination
in 80% of patients (2). Therefore, it is optimal to remove any
lesions containing a tumor, as performed in the present case.
Furthermore, more accurate assessments of tumor cell viability
are required during neoadjuvant chemotherapy. Adam et al
reported that pCR was observed in 4% of patients with CRC
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liver metastases who received preoperative chemotherapy (20).
Various reports proposed that the presence of metastases of
30 mm or less at diagnosis is a key predictive factor for pCR
(2,21). Although the maximum size of the metastases at diag-
nosis was more than 30 mm in the present case, a pCR was
achieved.

In studies by Benoist et al (2) and Adam et al (20), the
pathological response to chemotherapy was analyzed in
CRC patients treated with 5-FU and leucovorin (LV5FU2),
LV5FU2 plus oxaliplatin, and LV5FU2 plus irinotecan, but
not LV5FU2 plus BV. The majority of pCR patients received
FOLFOX without BV as the last line of systemic therapy prior
to hepatectomy. pCR was observed in 6% of patients treated
with FOLFOX and in 2% of patients who received FOLFIRI.
No significant differences in the chemotherapy characteristics
were noted between patients who did and did not experience
a pCR (20). However, the efficacy of BV when combined
with cytotoxic therapy in patients undergoing preoperative
chemotherapy followed by liver resection remains unclear.
For example, Ribero et al reported that the addition of BV to
S5FU/oxaliplatin did not appear to increase the incidence of
pCR (23). In contrast, a recent study showed that the rates of
radical surgery are slightly higher in patients treated with an
oxaliplatin-based regimen plus BV versus oxaliplatin-based
chemotherapy alone (24). Furthermore, regimens including
BV have been shown to be associated with a significantly
higher frequency of complete or major responses compared to
those without BV (25).

Long-term exposure to oxaliplatin is associated with an
increased risk of postoperative liver insufficiency without
improvement of pathological response (25-27). In the present
case, a relatively high dose of total oxaliplatin (1,930 mg)
was administered, which may have been responsible for the
high ICGRs prior to surgery. Therefore, hepatectomy for
CRC metastases should be performed as early as possible,
although there is no consensus regarding appropriate timing
for hepatic resection. However, a retrospective study showed
that oxaliplatin-related hepatic lesions occurred significantly
less frequently in patients treated with oxaliplatin plus BV
compared to those who received oxaliplatin alone (23,28).
This finding may support a model in which the preoperative
use of BV in combination with SOX may contribute, not only
to improvement of the pathological response, but also to a
reduction of the risk of hepatotoxicity.

In the present case, adjuvant chemotherapy with S-1
monotherapy is ongoing after surgery. The S-1 regimen was
selected for the reasons that: i) the patient was already treated
with nine cycles of oxaliplatin-based therapy prior to surgery
(although no persistent sensory neuropathy was observed),
ii) no data support the efficacy of the addition of BV to adju-
vant chemotherapy, and iii) no definite metastatic lesions were
detected in other organs on post-operative CT.

In conclusion, this is the first patient with multiple CRC
liver metastases who achieved a pCR following SOX plus BV
combination chemotherapy. The SOX regimen is a safe and
effective treatment for mCRC that does not require central vein
access. The addition of BV to the chemotherapy may also have
played a role in the pCR. Therefore, systemic chemotherapy
with SOX plus BV is promising as a conversion therapy for
CRC liver metastasis unlikely to be ‘cured’.
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