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Abstract

BACKGROUND

Metachronous pulmonary and pancreatic metastases from colorectal cancer are
rare. The diagnosis of pancreatic metastases is difficult and predominantly relies
on computed tomography, pathology and immunohistochemistry. Here, we
describe the use of next-generation sequencing (NGS) for determination of the
origin of metastasis and prognostic prediction of colorectal cancer.

CASE SUMMARY

A 59-year-old man was diagnosed with sigmoid adenocarcinoma stage IIA
(T3ANOMO) and underwent surgery in April 2014, followed by XELOX adjuvant
chemotherapy. The patient developed pulmonary metastasis in the right upper
lung and underwent surgery in May 2016 without further adjuvant
chemotherapy. In May 2018, pancreatic metastasis was found and he underwent
pancreaticoduodenectomy. After surgery, he was treated with adjuvant S-1
chemotherapy from June 2018 to March 2019. Histopathological review of the
specimens from all three lesions indicated consistent patterns characteristic of
colon cancer. Concordant gene mutation profiles were observed across the three
lesions that included oncogenic driver mutations most frequently seen in colon
cancer (e.g., APC, TP53, KRAS and FBXW?). Blood circulating tumor (ct)DNA
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Yang J et al. Pulmonary and pancreatic metastases of CRC

before adjuvant chemotherapy was undetectable with NGS, suggesting a
favorable response to chemotherapy. The patient was alive and well at the latest
follow-up visit, achieving a disease-free survival of 17 mo.

CONCLUSION
The genetic profiles of primary tumor, metastases and ctDNA may have clinical
value in auxiliary diagnosis, prognosis and therapeutic decision-making.

Key Words: Pancreatic metastasis; Pancreatic metastasectomy; Colon cancer; Circulating
tumor DNA; Next-generation sequencing; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We describe a rare case of metachronous pulmonary and pancreatic
metastases from colorectal cancer. Immunohistochemistry and next-generation
sequencing (NGS) results suggested that pancreatic and pulmonary metastases both
originated from the primary colon cancer. To our knowledge, this is the first case to
utilize NGS to detect the origin of pancreatic metastasis from colon cancer. NGS also
provided useful information for predicting clinical outcome and therapeutic decision-
making.

Citation: Yang J, Tang YC, Yin N, Liu W, Cao ZF, Li X, Zou X, Zhang ZX, Zhou J.
Metachronous pulmonary and pancreatic metastases arising from sigmoid colon cancer: A case
report. World J Clin Cases 2021; 9(15): 3668-3674

URL: https://www.wjgnet.com/2307-8960/full/v9/i15/3668.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i15.3668

INTRODUCTION

Pancreatic metastases are rare tumor entities that account for 2%-4% of all pancreatic
malignancies[1]. More often, metastatic lesions in the pancreas occur as part of a
systemic spread, as noted in 6%-10% of cases at autopsy[2]. Less common are isolated
metastases amenable to resection. The handful of cohort analyses of pancreatic
metastasis reported a range of 18 cases over a span of 18 years[3] to 29 cases over 12
years[4]. Kidney (approximately 80% of cases) is by far the most common primary site,
followed by colon (8%), melanoma (5%), and others[1]. As a result, there are even
fewer data on pancreatic metastasis arising from colon cancer. This was illustrated by
a comprehensive review by Sperti et al[2] who found 24 cases among published works
indexed in PubMed and other search engines up to 2014. The scant data make it
unlikely that prospective or case-controlled studies have been conducted to address
key clinical issues such as prognostic factors and optimal treatment regimens. Instead,
retrospective studies and cases have become the major source of reference for clinical
decision-making. In this article, we add another case to this small reservoir of
evidence. Our patient developed serial pulmonary and pancreatic metastases several
years after removal of primary sigmoid colon adenocarcinoma. He was treated with
pancreaticoduodenectomy and adjuvant S-1 chemotherapy, and was alive and well at
the latest follow-up 17 mo after surgery despite initial postoperative complications.

CASE PRESENTATION

Chief complaints
A 59-year-old old man was referred to our hospital in May 2018 due to detection of a
space-occupying mass in the head of the pancreas at another institution.

History of present illness
He was diagnosed with sigmoid adenocarcinoma stage IIA (T3NOMO) and underwent
curative surgery in April 2014. After surgery, the patient was treated with XELOX
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adjuvant chemotherapy from May to October 2014. The patient developed pulmonary
metastasis in the right upper lung, with lesions of 2.5 cm x 2.5 cm, and underwent
thoracoscopic right upper lobectomy in May 2016. After surgery, he was not treated
with further adjuvant chemotherapy (Figure 1).

History of past illness
The patient had no previous medical history.

Personal and family history
The patient did not have relevant personal or family history.

Physical examination

The patient’s temperature was 36.9°C, heart rate 86 bpm, blood pressure 133/84
mmHg, and neurological examination suggested no abnormalities. An abdominal
examination showed no palpable mass or tenderness.

Laboratory examinations
Blood carcinoembryonic antigen (CEA) level was elevated to 23.17 ng/mL (normal

range 0-5 ng/mL), and carbohydrate antigen 19-9 was elevated to 52.71 U/mL (normal
range 0-40 U/mL).

Imaging examinations

Positron emission tomography/computed tomography (CT) and ultrasound scans
confirmed the presence of a space-occupying lesion with glucose hypermetabolism
(2.3 cm in greatest dimension) in the head of the pancreas (Figure 2). Except for
gallstones, no abnormalities were noted in the stomach, duodenum, common bile duct,
or main pancreatic duct.

FINAL DIAGNOSIS

The final diagnosis of the presented case was pancreatic recurrence of colon cancer.

TREATMENT

The patient was assessed as fit for surgery and received pancreaticoduodenectomy. A
review of pathological specimens indicated moderately to poorly differentiated
adenocarcinoma invading the duodenal submucosa, muscular layer, and serosa. All
six resected lymph nodes were negative. There was no tumor involvement of the
stomach, gallbladder or the surgical incisional edges of the duodenum and pancreas.
The pancreatic specimen showed histopathological features consistent with those of
the sigmoid and lung lesions, suggesting that the pancreatic lesion arose from primary
colon cancer (Figure 3). Specimens from all three sites were also subjected to next-
generation sequencing (NGS) targeting 520 cancer-related genes (OncoScreen Plus,
Burning Rock, China) for mutational profiling. As shown in Table 1, of the 23 detected
genomic alterations, 10 (43.5%) were present in all three specimens, including three
double mutations in TP53, APC and FBXW?7. Circulating tumor DNA (ctDNA) from
blood collected before adjuvant chemotherapy tested negative for mutations in the
same panel of 520 genes.

OUTCOME AND FOLLOW-UP

The patient received adjuvant S-1 chemotherapy from June 2018 to March 2019. He
experienced two rounds of complications over the following months due to abdominal
pain and fever. CT scans showed bloody fluid oozing from the drain entrance and
wounds mid-healing in the right abdomen. Supportive care was given to alleviate
symptoms with sulperazon and omeprazole sodium, and both times the patient was
discharged from hospital within 3 d upon recovery. There was no sign of new lesions
upon the latest follow-up visit in July 2019, thereby achieving a disease-free interval of
17 mo after pancreatic metastasectomy (Figure 1).
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Table 1 Targeted next-generation sequencing of 520 cancer-related genes revealed highly concordant mutation profiles of specimens

from the primary sigmoid cancer, lung metastasis, and pancreatic resection

Mutated gene and impact on protein

sequence Primary sigmoid cancer Lung metastasis Pancreatic resection
KRAS p.G12A + + +
TP53 p.R248W + + .
TP53 p.C275Y + + +
APC p.E893* + + +
APC p.11488fs + + +
PTEN p.T319fs + + +
FBXW7 p.E664* + + "
FBXW7 p.G597R + + +
PIK3C2G p.V508A + + +
LRP1B p.A3643D + + +
PIK3CA p.G118D +

ERCC5 p.T105M +

FAT3 p.S1086G + +
TSHR p.D487N + +
ASXL1 p.G668S +
INHBA p.K198N +
FGF3 p.A87S +

INPP4B p.K891M +

MITF p.1220L +

EZH2 p.D730fs +

LRP1B p.P1191T +

GNAS amplification T

DAXX amplification +

+: Tested positive for indicated alteration; APC: APC regulator of WNT signaling pathway; ASXL1: ASXL transcriptional regulator 1, DAXX: Death domain
associated protein; ERCC5: ERCC excision repair 5, endonuclease; EZH2: Enhancer of zeste 2 polycomb repressive complex 2 subunit; FAT3: FAT atypical
cadherin 3; FBXW7: F-box and WD repeat domain containing 7; FGF3: Fibroblast growth factor 3; GNAS: GNAS complex locus; INHBA: Inhibin subunit
beta A; INPP4B: Inositol polyphosphate-4-phosphatase type II B; KRAS: KRAS proto-oncogene, GTPase; LRP1B: LDL receptor related protein 1B; MITF:
Melanocyte inducing transcription factor; PIK3C2G: Phosphatidylinositol-4-phosphate 3-kinase catalytic subunit type 2 gamma; PIK3CA:
Phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha; PTEN: Phosphatase and tensin homolog; TP53: Tumor protein p53; TSHR: Thyroid

stimulating hormone receptor.

DISCUSSION

Approximately 30% of colon cancer patients develop metastasis, but the pancreas
appears to be an unusual site[5]. To date, there are only 17 case reports of primary
colon cancer with metachronous metastases to the pancreas indexed in PubMed[1].
Few data have left many critical questions regarding disease management
unanswered, including benefit and risk assessment of surgical resection, efficacy of
surgery compared with chemotherapy, and prognostic factors. Evidence provided in
reports of sporadic cases is therefore all the more relevant in this uncommon scenario.

The value of surgery in managing pancreatic metastasis has been evaluated in
several recent studies[2,6,7]. Morbidity rates reportedly range from 30% to 48%, while
mortality rates were cited at 0%-1.4%[6,8,9]. Considering also the well-documented
benefit from resection of liver metastases of colorectal cancer[10], there is a rationale
for surgery as a treatment option. However, caution is warranted as to whether
surgery is superior to other treatment modalities. Therefore, more evidence is clearly
needed to establish the optimal treatment for pancreatic metastasis.
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Diagnosed sigmoid adenocarcinoma

Curative surgery of sigmoid colon cancer Pancreaticoduodenectomy Latest follow-up evaluation
End of XELOX adjuvant chemotherapy Hospitalization due to complication
O Q

Apr, 2014 May, P014 Oct, 2014 May,P016 May, 2018  Jun,[2018  Jul, 2018  Mar, 019  Jul, 2019

Thoracoscopic right upper lobectomy End of S-1 adjuvant chemotherapy

Start of XELOX adjuvant chemotherapy Start of S-1 adjuvant chemotherapy

Figure 1 Course of disease management for the case described in this report.

Fused Tra

Figure 2 Positron emission tomography/computed tomography scan showing pathological hypermetabolism in the head of the pancreas.
No abnormalities were noted in the stomach, duodenum, common bile duct, or main pancreatic duct.

Additionally, regular long-term follow-up appears necessary for metastatic colon
cancer patients, as survival rate after pancreatic metastasis reportedly dropped from
88.2% at 1 year after surgery to 24.8% at 5 years[1]. It is unclear whether clinical
outcome is associated with specific factors. A study of pancreatic metastases arising
from renal cell carcinoma suggested that timing of metastasis, primary tumor lymph
node status, and size and number of metastases are not associated with survival
outcome[1]. Abnormally high postoperative CEA level is indicative of residual or
recurrent disease from primary colon cancer, suggesting CEA levels as a potential
prognostic factor[11].

Liquid biopsy is a minimally invasive and reliable method utilizing body fluids of
cancer patients to provide important genetic information for complementary cancer
diagnosis[12,13]. ctDNA in peripheral blood has been suggested as a surrogate marker
for prognosis and treatment response in several cancer types[14,15]. An earlier study
showed an inverse correlation between baseline blood ctDNA level and progression-
free survival in response to second-line regorafenib chemotherapy in metastatic
colorectal cancer[14]. In our case, ctDNA from blood specimens collected before S-1
chemotherapy tested negative for mutations in 520 cancer-related genes, which
appears to be consistent with the favorable clinical outcome observed so far. Large-
scale trials are ongoing to evaluate the utility of ctDNA status determined by compre-
hensive NGS panels in predicting the efficacy of surgery and/or chemotherapy in
metastatic colon cancer, which will shed light on integrating ctDNA-based tumor
monitoring into a more personalized version of the treatment framework[16].

CONCLUSION

We describe a rare case of pancreatic metastasis arising from colon cancer after
resection of previous pulmonary metastasis. Histopathological features of the
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Figure 3 Representative results of hematoxylin and eosin and immunohistochemical staining of specimens from primary and metastatic
lesions. A-L: In the primary sigmoid adenocarcinoma, H&E staining (A) and CK20* (B), CK7" (C), and CDX2" (D) with IHC were similar to findings in lung metastasis
(E-H) of CK20* (F), CK7- (G), and CDX2* (H). In addition, the pancreatic metastasis (I-L) also displayed biomarker expression profile consistent with colon cancer as
the tissue of origin. H&E: Hematoxylin and eosin; IHC: Immunohistochemical.
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specimens from the primary and two metastatic lesions indicated a characteristic
colorectal cancer pattern. NGS revealed concordant mutation profiles of the three
lesions, highlighting its role in determining the tissue of origin for metastases. Our
patient was treated with pancreatic metastasectomy and adjuvant S-1 chemotherapy
and is alive 17 mo after surgery. An undetectable level of blood ctDNA was observed
before the start of adjuvant chemotherapy, which could harbinger long-term survival.
This case indicates that NGS could provide auxiliary diagnostic information for
identifying metastatic tumors, and ctDNA detection in peripheral blood could be
helpful in predicting clinical outcome. Solutions to significant questions, such as the
superiority of surgery over other treatment options and the utility of ctDNA detection
and predicting clinical outcome, will benefit from continued accumulation of evidence
of this rare disease and insight from studies of similar medical conditions.
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