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Abstract

Progressive colorectal cancer frequently presents with various manifestations, including hepatic, pulmonary, and peritoneal
metastases, as well as local and anastomotic site recurrences. However, pancreatic metastasis is extremely rare. Complete
surgical resection is currently considered the most effective and only potentially curative treatment for colorectal cancer
with distant metastases. We report the successful laparoscopic treatment of a patient with pancreatic metastasis after
initial surgery for Stage IV sigmoid colon cancer with pulmonary metastasis. An 84-year-old man was initially diagnosed
with sigmoid colon cancer and pulmonary metastasis. Laparoscopic sigmoidectomy and thoracoscopic partial resection of
the right lung were performed in 2017. After 8 months, an approximately 20-mm tumor was detected in the pancreatic tail
during imaging investigations. We performed laparoscopic distal pancreatectomy without lymph node dissection at | year
after the initial operation. The histopathological findings suggested metachronous pancreatic metastasis from the sigmoid
colon cancer. The patient has had an uneventful postoperative course with no signs of recurrent disease during 29 months
of follow-up after the pancreatic surgery. After prior surgery for Stage IV sigmoid colon cancer with pulmonary metastasis,
curative resection was performed for pancreatic metastasis. We believe that curative resection may be useful for pancreatic
tumors that involve hematogenous metastasis.
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Introduction

Curative resection is not indicated for distant hepatic metasta-
ses arising from multiple types of carcinomas. However, sur-
gical resection has recently been considered effective for
hepatic and pulmonary metastasis arising from colorectal
cancer. Hepatectomy is recommended for curable hepatic
metastases by the Japanese Society for Cancer of the Colon
and Rectum 2019 guidelines for the treatment of colorectal
cancer. However, few reports have addressed surgical resec-
tion of colorectal cancer metastasis to other organs beyond
the liver and lungs. In particular, there is little evidence to
support the usefulness of surgery for pancreatic metastasis
from colorectal cancer, and further studies and case accumu-
lation are needed to address this issue. We report a case of
successful laparoscopic resection of pancreatic metastasis
from colorectal cancer, with the patient remaining alive and
free from recurrence at 29 months after the operation.

Case Presentation

An 84-year-old man was referred to our hospital because of
bloody stools. He had a history of diabetes mellitus for the
last 50 years, for which he was taking medication. His family
history was unremarkable. The laboratory findings were as
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Table 1. Laboratory Findings.

Variable Range On admission Variable Range On admission Variable Range On admission
Peripheral blood Blood chemistry Serological tests
W BC. n/pL 3.300-8.190 8.500 TP. i:/dl 6.6-8.1 7.0 CR P, mg/dl 0.00-0.14 1.42
R BC, n/pL 4.30-5.30 482 ALB, g/dI 4.1-5.1 3.6 HBsAg -)
Hb, g/dL 13.3-16.5 13.6 T.bil, mg/dl 0-1.0 0.5 HBsAb (-)
Hct, % 39.7-48.7 47.5 AST, | U/L 13-35 19
Pit, n/pL 1-348 135 X 103 ALT, | U/L 10-28 13
ALP, | U/L 106-322 234
y -GTP, U/L 13-64 19
Tumor markers LDH, | U/L 124-222 207 Coagulation
CEA 0-5 27.0 ng/ml BU N, mg/dl 8-20 12 PT, s 10.4-12.3 13.0
CAI19-9 0-37 309 U/ml Cr, mg/dI 0.65-1.07 1.1 PT, % 90-130 88
Na, mEq/L 138-145 146 APTT, s 28.0-36.0 31.5
K, mEqg/L 3.6-4.8 3.6
Cl, mEg/L 101-108 108
CPK, 1 U/L 59-248 32

follows: hematocrit: 47.5%, platelets: 135 X 103 /uL, serum
aspartate aminotransferase: 19 IU/L (normal: <35 IU/L),
serum alanine aminotransferase: 13 IU/L (normal: <28
IU/L), bilirubin: 0.5 mg/dL (normal: <1.0 mg/dL), albumin:
3.6 mg/dL, and prothrombin time: 88%. Screening for hepa-
titis B and C revealed negative findings. The serum carcino-
embryonic antigen concentration was 27.0 ng/mL (normal:
<5.0 ng/mL) and the serum carbohydrate antigen 19-9 con-
centration was 309 mAU/mL (normal: <40 mAU/mL)
(Table 1). Total colonoscopy revealed three-quarters of a
Type 2 tumor in the sigmoid colon that was approximately
30 cm from the anal verge. Tumor biopsy revealed well and
moderately differentiated adenocarcinoma, which led to a
diagnosis of sigmoid colon cancer. Laparoscopic sigmoidec-
tomy was performed for sigmoid colon cancer in July 2017.
Histological examination revealed that the tumor was a well
and moderately differentiated adenocarcinoma with invasion
into the subserosa (T3) and no regional lymph node metasta-
ses (NO). In October of the same year, a right pulmonary
nodule was discovered and treated using thoracoscopic par-
tial resection of the right lung (pMla [PUL1] and pStage
Va).

At 8 months after the initial operation, the carcinoembry-
onic antigen concentration increased to 27 ng/mL and posi-
tron emission tomography revealed fluorodeoxyglucose
accumulation in the tail of the pancreas. Enhanced computed
tomography also revealed an approximately 20-mm isch-
emic mass in the tail of the pancreas (Figure 1). Abdominal
magnetic resonance imaging revealed an approximately
20-mm space-occupying lesion in the tail of the pancreas,
with a low T1-weighted signal and slightly high T2-weighted
signal (Figures 2a and 2a). Fluorodeoxyglucose-positron
emission tomography confirmed fluorodeoxyglucose accu-
mulation (maximum standardized uptake value: 5.58 early,
6.91 late), which was consistent with the mass in the

Figure 1. Enhanced computed tomography revealed an
approximately 20-mm ischemic mass in the tail of the pancreas
(arrow).

pancreatic tail (Figure 3). Endoscopic ultrasound-guided fine
needle aspiration biopsy revealed numerous atypical cells
with only nucleoli, which were indicative of adenocarcinoma
cells (Figure 4). Based on those findings, the lesion was
diagnosed as a solitary metastatic pancreatic tumor and we
decided to perform surgery while keeping in mind the pos-
sibility of primary pancreatic cancer.

Laparoscopic pancreatectomy was performed at approxi-
mately 1 year after the initial operation. No splenic lymph
node metastasis or distant metastases were observed macro-
scopically or based on the preoperative imaging, and the
spleen was preserved. The specimen exhibited hyperplasia of
high columnar atypical glandular epithelium, which is a
hallmark of adenocarcinoma. Immunohistochemical staining
revealed no expression of CK7, CK20 expression, and CDX-2
expression (Figure 5). Therefore, the final diagnosis was meta-
chronous pancreatic metastasis from sigmoid colon cancer.
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(a) T1-weighted image

(b) T2-seighted 1mage

Figure 2. Abdominal magnetic resonance imaging revealed (a) an approximately 20-mm space-occupying lesion in the tail of the
pancreas with a low Tl-weighted signal (arrow) and (b) a slightly higher T2-weighted signal.

Figure 3. Positron emission tomography-computed tomography
revealed fluorodeoxyglucose accumulation, which was consistent
with the mass in the pancreatic tail.

The postoperative course was uneventful, and the patient
was discharged on the 11th postoperative day. No adjuvant
chemotherapy was administered, and the patient remains
alive and free from recurrence after 29 months of follow-up.

Discussion

The Japanese Society for Cancer of the Colon and Rectum
estimates that the incidences of the first recurrence after cura-
tive resection of rectal cancer are 7.1% for hepatic metastasis,
5.5% for pulmonary metastasis, 2.0% for peritoneal metasta-
sis, 2.0% for local recurrence, 1.1% for the anastomotic site,
and 4.8% for other sites.! The liver is a frequent site of distant

Figure 4. Endoscopic ultrasound revealed a space-occupying
lesion in the pancreatic tail (arrow), and fine needle aspiration
revealed many atypical.

metastasis and recurrence of colorectal cancer, while the inci-
dence of pancreatic metastasis is extremely low (approxi-
mately 1.7%). Most carcinomas as distant metastases are
observed in the terminal stages of malignant tumors with
multiple organ metastases or peritoneal dissemination, and
are not considered amenable to radical treatment. However,
radical treatment can frequently be performed for colorectal
cancer, even in cases that involve hepatic metastases, and this
treatment strategy greatly affects the patient’s prognosis.
Nevertheless, surgical resection of pancreatic metastasis after
surgery for colorectal cancer is very rare.>” The metastatic
routes to the pancreas include (1) continuous spread from
nearby organs, (2) invasion into the pancreatic parenchyma
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Figure 5. Histopathological findings from the resected specimen revealed (a) hyperplasia of high columnar atypical glandular epithelium
(H&E staining), which is typical of adenocarcinoma. Immunohistochemical staining revealed no CK7 expression (b), CK20 expression (c),

and CDX-2 expression (d).

via lymphatic metastasis to the peripancreatic lymph nodes,
(3) cancerous peritonitis, and (4) hematogenous metastasis.
In our case, the diagnosis was hematogenous metastasis
because no lymph node metastasis was observed for the pri-
mary and metastatic lesions. Moreover, lymphatic invasion
was ruled out during the pathological examination, and pul-
monary metastasis was also observed.

Hepatic and lung metastases, which are representative of
hematogenous metastases, have been reported to have 5-year
survival rates of 35% to 58%>*% and 30% to 68%°!! after
curative resection. Lymph node dissection is not necessary
and resection of only the metastatic lesions is considered suf-
ficiently curative. Similarly, in cases involving surgery for
pancreatic metastasis, lymph node dissection is not consid-
ered necessary for hematogenous metastasis because metas-
tases to peripancreatic lymph nodes are rare. In 4 cases
reported in Japan,'? where the prognosis after pancreatec-
tomy was clear, only 2 patients with no metastases to the
peripancreatic lymph nodes died and the median survival
time was 21 months (range: 1-156 months).

Nevertheless, there have been reports of cases that involved
lymph node metastasis. If lymphatic metastasis is suspected
because of positive lymphatic invasion or lymph node

metastasis at the site of the primary lesion, or if suspected
metastatic lymph nodes are observed before or during surgery,
local resection combined with lymph node dissection should
be performed. The median survival time for patients with posi-
tive pancreatic lymph node metastasis is as short as 16 months
(range: 2-57 months), which reflects a poor prognosis.
Numerous clinical trials have examined adjuvant treat-
ments for colorectal cancer. Randomized trials in Europe
and the US have shown that the combination of 5-fluorouracil
plus leucovorin and oxaliplatin (FOLFOX and CapeOX)
suppresses recurrence and increases survival time, which
indicates that postoperative adjuvant therapy is useful for
Stage III colorectal cancer.'*> However, the use of adjuvant
chemotherapy for Stage IV colorectal cancer remains con-
troversial, as it is clearly more advanced and has a higher
risk of recurrence. Therefore, several clinical trials have
examined the effectiveness of perioperative chemotherapy
for suppressing recurrence in Stage IV patients. One study'
compared postoperative S-fluorouracil/leucovorin therapy
after hepatectomy to hepatectomy alone for Stage IV
colorectal cancer with hepatic metastasis, and another inte-
grated analysis'* combined data from the European
Organization for Research and Treatment of Cancer/
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National Cancer Institute of Canada Clinical Trials Group/
Gruppo Italiano di Valutazione Interventi in Oncologia trial
and the Fédération Francophone de Cancérologie Digestive
Trial 9002. The results showed that recurrence-free survival
was prolonged in the adjuvant chemotherapy group,
although overall survival did not change. In recent years,
there have even been reports of shorter overall survival in
the adjuvant chemotherapy group.'> Thus, we elected to per-
form follow-up without adjuvant chemotherapy after the
radical surgery, and the patient remains alive and without
any recurrence at 29 months after the first surgery.

The guidelines for the treatment of colorectal cancer! rec-
ommend resection of hematogenous metastases if they are
deemed resectable. However, further cases are needed to
evaluate this strategy. In our case, because the pancreatic
tumor was discovered after surgery for colorectal cancer, we
considered the possibility of hematogenous metastasis from
colorectal cancer to the pancreas. Thus, we performed a
detailed whole-body search and carefully examined the sur-
gical specimens for evidence of distant metastases. Our
results suggest that curative resection of the metastasis may
improve the patient’s prognosis.

Conclusion

After initial surgery for Stage I'V sigmoid colon cancer with
pulmonary metastasis, curative resection was successfully
performed for pancreatic metastasis. We believe that curative
resection may be useful for pancreatic tumors that involve
hematogenous metastasis.
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