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Abstract
BACKGROUND 
Metastasis of pancreatic cancer to the colon is rare and the features need to be 
further elucidated. Herein, we report a rare case of pancreatic cancer with 
simultaneous liver and colon metastases.

CASE SUMMARY 
A 48-year-old man with intrahepatic space-occupying lesions based on a 
computed tomography scan was admitted to our hospital for further treatment. 
Abdominal magnetic resonance imaging revealed a 6.4 cm × 4.2 cm mass in the 
tail of the pancreas and multiple low-density masses in the liver parenchyma. In 
addition, a mass of 2.2 cm × 1.6 cm with surface congestive erosions in the 
sigmoid colon was detected by colonoscopy. Histopathological examination of 
biopsies from both the liver and colon lesions revealed a moderately to poorly 
differentiated adenocarcinoma. Immunohistochemical staining of the colon tumor 
was positive for cytokeratin (CK) 7 and CK, but negative for colorectal adenocar-
cinoma-related markers CK 20, CDX2, and SATB2, thus indicating that the 
metastasis originated from the pancreas. Next-generation sequencing for genomic 
profiling of the liver and colon metastases both found mutations in KRAS 
(p.G12D) and TP53 (c.376-1delG), with microsatellite stable and low tumor 
mutational burden without actionable or cancer-predisposing gene mutations 
detected. The patient was subsequently treated with 12 cycles of FOLFIRINOX 
which led to a sustainable response, followed by ongoing maintenance treatment 
with irinotecan plus fluorouracil.
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CONCLUSION 
For this rare case, careful evaluation of histopathological and immunohisto-
chemical staining results are required. The genomic profiling of colon lesions was 
revealed for the first time, and FOLFIRINOX showed good treatment efficacy in 
this patient.

Key Words: Pancreatic cancer; Colonic metastasis; Immunohistochemical staining; 
Genomic profiling; Next-generation sequencing; Case report

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

Core Tip: Metastasis of pancreatic cancer to the colon is rare. Herein, we present a rare 
case of pancreatic cancer with simultaneous liver and colon metastases. Histopatho-
logical examination and immunohistochemical staining of the colon tumor confirmed 
that the metastasis originated from the pancreas. Next-generation sequencing for 
genomic profiling of the liver and colon metastases from the primary pancreatic 
carcinoma were revealed for the first time, with no cancer-predisposing or actionable 
gene mutations detected. The patient was treated with 12 cycles of FOLFIRINOX, 
which yielded a sustainable response.

Citation: Dong YM, Sun HN, Sun DC, Deng MH, Peng YG, Zhu YY. Pancreatic cancer with 
synchronous liver and colon metastases: A case report. World J Clin Cases 2021; 9(33): 10265-
10272
URL: https://www.wjgnet.com/2307-8960/full/v9/i33/10265.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i33.10265

INTRODUCTION
Pancreatic cancer is reported to be the fourth most common cause of cancer-related 
death in the United States, with a low 5-year survival rate of 9%[1]. Given the lack of 
early signs or symptoms of pancreatic cancer, the majority of patients are diagnosed at 
advanced stages (53%) with metastases to the liver, lungs, or peritoneum, and their 5-
year survival is only 3%[2]. However, colon metastasis from pancreatic cancer is 
extremely rare, with several cases reported in literature and the majority being 
metachronous[3,4]. Herein, we report a case with synchronous liver and colon 
metastases of pancreatic cancer and review the literature regarding colon metastases of 
pancreatic cancer.

CASE PRESENTATION
Chief complaints
A 48-year-old man with intrahepatic space occupying lesions, as shown by abdominal 
computed tomography, was admitted to our hospital for further treatment in June 
2020.

History of present illness
The patient visited a local hospital due to high blood sugar level and loss of appetite in 
October 2019. The local doctor administered metformin symptomatic treatment, but 
after three months of treatment, the patient lost four kilograms of weight and had poor 
blood sugar regulation. Subsequently, acarbose was administered and the blood sugar 
level was normalized. However, in April 2020, the patient developed anorexia and 
heartburn and continued to lose weight and this was followed by back pain and 
abdominal distension.

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

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i33/10265.htm
https://dx.doi.org/10.12998/wjcc.v9.i33.10265
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Personal and family history
The patient had a history of drinking, but had no family history of malignant tumors.

Physical examination
Upon arrival, physical examination of the patient revealed a body temperature of 36.3
℃, blood pressure of 129/77 mmHg, heart rate of 78 beats/min, and respiratory rate of 
20 breaths/min. No jaundice or palpable masses were observed. The patient's Karn-
ofsky performance status (KPS) score was 90.

Laboratory examinations
Complete blood count of the patient showed a slight reduction in hemoglobin (116 
g/L; normal range: 137-179 g/L) and red blood cells (3.72 × 1012/L; normal range: 4.3-
5.9 × 1012/L). Blood chemistry tests showed an increase in total bilirubin (32.3 μmol/L; 
normal range: 0-21.0 μmol/L), direct bilirubin (19.9 μmol/L; normal range: 0-8.6 
μmol/L), γ-glutamyltransferase (785.1 U/L; normal range: 0-50 U/L), alkaline 
phosphatase (380.7 U/L; normal range: 45-125 U/L) and lactate dehydrogenase (481.2 
U/L; normal range: 40-250 U/L), but demonstrated normal values for alanine 
aminotransferase (20.6 U/L; normal range: 0-40 U/L), and aspartate aminotransferase 
(23.5 U/L; normal range: 0-40 U/L). The level of serum tumor marker was 
significantly elevated for carcinoembryonic antigen (CEA) (198 ng/mL; normal range: 
0-5.0 ng/mL), CA125 (204.2 U/mL; normal range: 0.1-35 U/mL), CA15-3 (285.5 U/mL; 
normal range: 0.1-30 U/mL), CA72-4 (65.69 U/mL; normal range: 0.1-10 U/mL), 
CYFRA21-1 (18.35 ng/mL; normal range: 0.1-4.0 ng/mL), NSE (50.39 ng/mL; normal 
range: 0-24 ng/mL), and SCC (4.0 ng/mL; normal range: < 1.8 ng/mL). However, the 
values for CA19-9 (21.25 U/mL) and alpha fetoprotein (2.08 ng/mL) were normal 
(normal range: 0.1-37 U/mL and 0-20 ng/mL, respectively).

Imaging examinations
Abdominal magnetic resonance imaging (MRI) scan revealed a hypovascular lesion in 
the tail of the pancreas (6.4 cm × 4.2 cm in size) and multiple hypovascular nodules in 
the liver parenchyma (Figure 1A and B). Colonoscopy was performed due to the high 
CEA level and a mass 2.2 cm × 1.6 cm in size with surface congestive erosions in the 
sigmoid colon was found, which occupied a quarter of the intestinal cavity and was 33 
cm from the anus (Figure 1C).

Further diagnostic work-up
Given the difficulty in performing endoscopic ultrasound-guided fine-needle 
aspiration of the pancreas mass, biopsy of the left lobe of the liver was obtained and 
pathologically presented as moderately to poorly differentiated degenerative 
adenocarcinoma within large areas of necrosis (Figure 2A). Histopathological 
examination of biopsies from the colon mucosal lesions revealed moderately to poorly 
differentiated adenocarcinoma, which was compatible with liver metastasis from the 
primary pancreas (Figure 2B). Immunohistochemical staining of the colon tumor was 
positive for cytokeratin (CK) 7 and CK, which were expressed particularly in epithelial 
cells, but negative for colorectal adenocarcinoma-related markers, such as CK 20, 
CDX2, and SATB2 (Figure 3). A targeted comprehensive genomic profiling assay was 
performed on the liver and colon metastases using a next-generation sequencing 
(NGS) panel containing 654 cancer-related genes (Berryoncology, Beijing, China), 
which detected KRAS p.G12D (27.04%), TP53 c.376-1delG (18.07%), EP300 p.R1462* 
(5.13%), and CD244 p.M299Sfs*17 (5.51%) in the liver lesion and KRAS p.G12D 
(6.49%), and TP53 c.376-1delG (5.91%) in the colon biopsy; In addition, microsatellite 
stable (MSS) and low tumor mutational burden (TMB) were seen in both liver and 
colon metastases.

FINAL DIAGNOSIS
The final diagnosis in this case was pancreatic cancer with synchronous liver and 
colon metastases.
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Figure 1 Radiological images at the time of diagnosis. A: Abdominal magnetic resonance imaging showed a hypovascular mass present in the tail of the 
pancreas 6.4 cm × 4.2 cm in size; B: Multiple hypovascular nodules of no more than 7.1 cm × 5.5 cm scattered in the liver parenchyma; C: Colonoscopy image 
showing a 2.2 cm × 1.6 cm mass with surface congestive erosions, which was 33 cm from the anus.

Figure 2 Results of pathologic diagnosis. A: Fine-needle aspiration biopsy of the left lobe of the liver; B: Biopsy from colonoscopy. Magnification: 40 ×; scale 
bar: 100 μm.

TREATMENT
After comprehensive diagnostic evaluations, the patient was administered 12 cycles of 
FOLFIRINOX and subsequently maintained with ongoing irinotecan plus fluorouracil.

OUTCOME AND FOLLOW-UP
Abdominal MRI showed partial response in the pancreas and liver lesion after 
treatment with three cycles of FOLFIRINOX, thus the patient continued to receive this 
chemotherapy. Abdominal MRI scans showed that the tumor had shrunk in the tail of 
the pancreas (Figure 4A) and liver (Figure 4B) after receiving 12 cycles of FOL-
FIRINOX. Colonoscopy was performed after receiving nine cycles of FOLFIRINOX 
and no protuberant or new mucosal lesions were found (Figure 4C). Serum tumor 
markers, including CEA and CA125, all returned to normal levels. Since then, the 
patient has been receiving maintenance treatment with irinotecan plus fluorouracil. 
The patient’s KPS score was 90.

DISCUSSION
Metastasis of pancreatic cancer to the colon is extremely rare, with less than ten cases 
reported in the literature (Table 1), to the best of our knowledge. The median age of 
these cases was 70 years (range: 45-91 years; male: 4, female: 3). Lesions in the pancreas 
and colon were identified simultaneously in four of these cases, but only one 
pancreatic cancer patient presented with synchronous colon and liver metastases[5-8]. 
However, our case is the only one reported with complete pathology, treatment, and 
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Table 1 Literature review of the characteristics of pancreatic cancer patients with colon metastasis

Ref. Age, 
yr Sex Metastatic 

site
Timing of 
metastasis Immunohistochemical staining Treatment OS from 

CM Dx

Charles et al
[21]

45 Male Colon NA CA19-9 (+), CK (+), EMA (+), CEA (+), CDX2 (-), 
CK20 (-), CK7 (-), CD10 (-), vimentin (-), TTF-1) (-)

NA NA

Kentaro et al
[4]

62 Male Colon Metachronous CK7 (+), CK20 (-) Hemicolectomy NA

Woogyeong et 
al[3]

64 Male Colon Metachronous CK7 (+), CK20 (-), CK19 (+) Hemicolectomy + 
gemcitabine

6+

Giuseppe et al
[5]

70 Female Liver, colon Synchronous CK7 (+), CK20 (-) NA NA

Ryan et al[6] 91 Female Colon Synchronous CK7 (+), CK20 (-), CDX2 (-) Palliative care NA

Deborah et al
[7]

73 Female Colon Synchronous CK7 (+), CK20 (-), CDX2 (-), SATB2 (-) Gemcitabine + nab-
paclitaxel

7 mo

Rohan et al[8] 71 Male Colon Synchronous CK7 (+), CK20 (-) Gemcitabine + nab-
paclitaxel

NA

CM: Colon metastasis; NA: Not available; EMA: Epithelial membrane antigen; CEA: Carcinoembryonic antigen; TTF-1: Thyroid transcription factor-1; CK: 
Cytokeratin; OS: Overall survival.

Figure 3 Histopathological analysis of biopsy from the colon lesion. A: CK 7 positive; B: CK positive; C: CK 20 negative; D: CDX2 negative; E: SATB2 
negative. Magnification: 10 ×.

follow-up data.
As the majority of metastases from pancreatic cancer occurs in the liver, lung, 

abdomen, regional lymph nodes, and peritoneum, such cases are easily misdiagnosed 
as primary colon cancer, which influences treatment decision-making. The presence of 
masses in both the colon and pancreas could be a result of metastasis from the 
pancreas to the colon, metastasis from the colon to the pancreas, or synchronous 
primary cancers. The majority of previously reported cases were identified by 
histological examination and immunohistochemical staining of colon biopsies, most of 
which were based on CK 7 and CK 20 expression (Table 1). Cytokeratins are proteins 
of keratin-containing intermediate filaments, which are found in epithelial tissues. The 
expression of CK 7 is observed in the majority of cases of carcinoma, except in those 
carcinomas derived from the colon, prostate, kidney, and thymus. Positive CK 20 was 
seen in virtually all cases of colorectal carcinomas and Merkel cell tumors; CK 20-
positive staining has also been seen in some cases of pancreatic carcinomas (62%)[9]. 
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Figure 4 Radiological images of response assessment to FOLFIRINOX treatment. A: Abdominal magnetic resonance imaging after 12 cycles of 
FOLFIRINOX treatment showing the size of the hypovascular mass in the tail of the pancreas had shrunk to 4.2 cm × 2.0 cm; B: Multiple hypovascular nodules in the 
liver parenchyma were also reduced to less than 3.5 cm; C: A colonoscopy after 9 cycles of FOLFIRINOX showing that the mucosa of the original lesion site was 
slightly rough and red, and that no protuberant or new mucosal lesions were found.

Besides these two tumor markers, CDX2 expression was demonstrated to be an 
exquisitely sensitive marker, but incompletely specific for intestinal adenocarcinomas
[10]. SATB2 was shown to be highly expressed in the epithelium of the lower 
gastrointestinal tract[11] and CK was also included by us to further improve the 
diagnostic accuracy of the colon lesion. In this case, immunohistochemical staining of 
the colon tumor was positive for CK 7 and CK, but negative for CK 20, CDX2, and 
SATB2, thus suggesting that the lesion originated from the pancreas. Interestingly, 
KRAS p.G12D and TP53 c.376-1delG were detected in both the liver and colon lesions, 
thus indicating the same histopathological origin, which was typical of an advanced 
stage of pancreatic cancer[12]. How the pancreatic cancer in the present case 
metastasized to the colon remains unclear. Since the lymph nodes near the colon lesion 
were negative, cancer cells from the pancreas may have traveled to the colon through 
the bloodstream and this was presumed to be the most probable pathway.

It has been reported that 5%-10% of all pancreatic cancers are estimated to be attrib-
utable to inherited risk factors and some patients who had no family history of this 
cancer harbor at least one known inherited pancreatic cancer-predisposing genetic 
alteration[13,14]. Therefore, the American Society of Clinical Oncology and the 
National Comprehensive Cancer Network recommend that all patients diagnosed 
with pancreatic cancer should consider germline testing[14,15]. Genomic profiling of 
our patient was performed using a 654 gene panel containing 102 cancer-susceptibility 
genes, and pathogenic or likely pathogenic gene mutations associated with increased 
risk for pancreatic cancer were not found, which was consistent with the fact that the 
pancreatic cancer patient had no family history of this cancer.

Furthermore, efforts to translate the latest advances in the molecular character-
ization of pancreatic cancer into targeted therapeutics are in progress. The Know Your 
Tumor program is a collaboration between industry and academia to determine 
whether targeted therapy based on actionable mutations can improve outcomes in 
pancreatic cancer patients[16,17]. In addition to target therapy, immunotherapy has 
emerged as an exciting treatment alternative for patients with TMB-high or MSI-high 
tumors. Unfortunately, actionable mutations were not observed in the patient, which 
was accompanied by low TMB and MSS; thus, systemic chemotherapy was consi-
dered. FOLFIRINOX was compared with the previous standard-of-care (gemcitabine) 
in a randomized phase 3 trial of 342 patients as first-line therapy for patients with 
untreated metastatic disease and an Eastern Cooperative Oncology Group per-
formance status score of 0 or 1[18]. The median overall survival was improved from 
6.8 mo in the gemcitabine group to 11.1 mo in the FOLFIRINOX group [hazard ratio 
for death: 0.57; 95% confidence interval (CI): 0.45 to 0.73; P < 0.001]. Two years later, 
the results of another first-line phase 3 trial of the efficacy and safety of gemcitabine 
plus nab-paclitaxel vs gemcitabine monotherapy were published, reporting a median 
overall survival of 8.5 mo in the nab-paclitaxel–gemcitabine group, as compared with 
6.7 mo in the gemcitabine group (HR for death: 0.72; 95%CI: 0.62 to 0.83; P < 0.001)
[19]. Although first-line therapy with FOLFIRINOX and gemcitabine plus nab-
paclitaxel have never been compared in a head-to-head clinical trial, real-world 
retrospective analyses indicate that FOLFIRINOX improved overall survival when 
compared with gemcitabine plus nab-paclitaxel or others among younger patients, 
with better performance status[20]. However, gemcitabine monotherapy remains a 
standard treatment for patients with poor performance status or comorbidities that 
preclude combination chemotherapy. Considering that our patient showed a good 
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performance status, he was administered FOLFIRINOX. The patient showed 
sustainable response during the treatment with FOLFIRINOX for a total of 12 cycles, 
thus suggesting that the regimen is a good option for pancreatic cancer with colon 
metastasis. Since then, the patient has been maintained with irinotecan plus 
fluorouracil.

CONCLUSION
Herein, we present a rare case of primary pancreatic cancer with synchronous liver 
and colon metastases. Immunohistochemical staining of CK, CK7, CK20, CDX2, and 
SATB2 on the colon biopsy distinguished the metastatic and primary tumors. Compre-
hensive NGS profiling of the liver and colon lesions at diagnosis was performed to 
identify cancer susceptibility gene variants and therapies. FOLFIRINOX, which was 
administered as first-line systemic therapy, improved the patient’s outcome. To the 
best of our knowledge, this is the first case report that reveals the genomic profiles of 
pancreatic cancer with colon metastasis using a multigene NGS panel, which is a step 
forward for clinical pathology.
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