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Abstract
BACKGROUND
The duration of surveillance after curative resection of colorectal cancer (CRC) is generally 5 years. The overall incidence of recurrence more than 5 years after surgery for CRC in Japan has been reported to be 0.6%. Moreover, it is rare for CRC to have metachronous liver metastasis more than 10 years after surgery. Here, we present a case of liver metastasis detected 11 years after the curative resection of rectal cancer.

CASE SUMMARY
A 72-year-old man was referred to our hospital after a liver tumor was detected by abdominal ultrasonography at another hospital. He had undergone surgery for rectal cancer 11 years previously. Contrast-enhanced computed tomography (CT) showed a tumor with a diameter of approximately 8 cm in the posterior segment, which was weakly and gradually enhanced. 18F-fluorodeoxyglucose-positron emission tomography/CT showed an abnormally high uptake on the tumorous lesion, which showed that the tumor appeared to spread convexly along the intrahepatic bile ducts. Intrahepatic cholangiocarcinoma was therefore diagnosed, and he had an extended right posterior sectionectomy and regional lymph node dissection. Histopathological examination showed that the tumor was a moderately differentiated adenocarcinoma and showed the same pathological characteristics as the rectal cancer. Immunohistological examination showed that the cancer cells of both the liver tumor and rectal cancer were positive for cytokeratin (CK) 20 and weakly positive for CK 7. These findings were consistent with the liver metastasis from the rectal cancer.

CONCLUSION
It is possible that a liver tumor is metastatic in a patient with a previous history of CRC, even if it was more than 10 years earlier.
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Core Tip: This case report presents a case with an isolated liver metastasis 11 years after surgery for rectal cancer. In addition, it is difficult to differentiate a late liver metastasis of colorectal cancer (CRC) from intrahepatic cholangiocarcinoma (ICC) preoperatively. We should note the possibility that a liver tumor in a patient with a history of curatively resected CRC might not be ICC nor hepatocellular carcinoma but metastasis from CRC, even if CRC was diagnosed and resected more than 10 years earlier.

INTRODUCTION
Globally, colorectal cancer (CRC) is the third-most commonly diagnosed cancer in males and the second-most in females, with 1931590 new cases and 935173 deaths in 2020 according to the Global Cancer Observatory database[1]. In Japan, the number of deaths from CRC continues to increase, exceeding 50000 in 2016. In principle, the duration of surveillance globally is 5 years after curative resection of CRC[2,3]. The results of the Japanese Society for Cancer of the Colon and Rectum (JSCCR) colorectal cancer registry in 2007 showed that 96.5% of recurrences were detected within 5 years of surgery, and that the overall incidence of recurrence more than 5 years after surgery was 0.6%[2]. They also showed that the incidence of recurrence in the liver more than 5 years after surgery was only 0.24%. It is also rare for CRC to have metachronous liver metastasis more than 10 years after surgery. Only a few studies in the English literature have reviewed patients who were followed for more than 10 years after the initial operation for CRC[4]. Moreover, as for now, there have been few data regarding the characteristics of the tumors with very late recurrence (≥ 10 years)[5,6]. Here, we present a case of liver metastasis detected 11 years after the curative resection of rectal cancer and report the characteristics and course of the tumor for 14 years and 9 mo after the first surgery. We also found that it was difficult to diagnose a liver metastasis preoperatively.

CASE PRESENTATION
Chief complaints
A 72-year-old male presented with no chief complaints.

History of present illness
In July 2017, the patient attended a health check-up at another hospital where he underwent an abdominal ultrasonography. A hepatic mass was detected by the ultrasonography, and intrahepatic cholangiocarcinoma (ICC) was suspected from the findings of a computed tomography (CT) scan. He was therefore referred to our department for further investigation.

History of past illness
In May 2006, the patient underwent a low anterior reresection for rectal cancer. The preoperative serum level of carcinoembryonic antigen (CEA) was 28.4 ng/mL (normal range, < 5.0 ng/dL). Histopathological examination showed that the tumor was a 70 mm × 50 mm type-3, moderately differentiated adenocarcinoma. According to the staging system described in the Union for International Cancer Control 8th edition[7], the pathological stage of the tumor was pT3N0M0 Stage IIA. As adjuvant chemotherapy, 450 mg/day of tegafur/uracil was administered orally for a period of 9 mo. In May 2012, the final follow-up CT was performed, and no recurrence nor metastases were detected. He was lost to follow-up after his final appearance in October 2014. The serum levels of CEA and cancer antigen (CA)19-9 were within normal range at that time. He also had hypertension and hyperlipidemia.

Personal and family history
The patient had no significant personal or family history.

Physical examination
The vitals on admission in August 2017 were within normal reference range and the patient’s physical examination was unremarkable.

Laboratory examinations
Routine blood analysis on admission showed that complete blood counts, liver function, renal function, and electrolytes were within normal limits except for slightly decreased levels of hemoglobin (13.5 g/dL; normal range, 14.0-18.0 g/dL) and hematocrit (39.5%; normal range, 40.0%-52.0%) and slightly elevated levels of prothrombin time (PT) (123%; normal range, 85%-120%) (Table 1). The serum levels of CEA and CA19-9 were elevated with 1120 ng/mL and 305.9 U/mL (normal range, < 37.0 U/mL), respectively (Table 1). However, the serum levels of AFP and PIVKA-II were within normal range. This profile of tumor marker positivity was consistent with ICC.

Imaging examinations
Contrast-enhanced dynamic-CT showed a tumor with a diameter of approximately 8 cm in the posterior segment of the liver which was weakly and gradually enhanced (Figure 1A). It also showed an intratumoral artery in the arterial phase (Figure 1B), suggesting that this tumor had an infiltrating replacement growth pattern, and that this finding was compatible with ICC[8]. In the magnetic resonance imaging (MRI) study, the tumor showed high signal intensity on T2-weighted images (Figure 2A) and weak enhancement compared to surrounding liver parenchyma in the portal venous phase after administration of gadolinium ethoxybenzyl diethylenetriamine pentaacetic acid (Gd-EOB-DTPA) (Figure 2B). These findings were also consistent with ICC. 18F-fluorodeoxyglucose-positron emission tomography (PET)/CT showed an abnormally high uptake on the tumorous lesion in the posterior segment, with a maximum standardized uptake value (SUVmax) of 20.0 (Figure 3A). In addition, the abnormally high uptake showed that the tumor appeared to spread convexly along the intrahepatic bile ducts (Figure 3B). According to the results of these imaging examinations, ICC was suspected.

FINAL DIAGNOSIS
ICC was diagnosed based on the findings of imaging examinations and the profile of tumor marker positivity.

TREATMENT
In August 2017, the patient had an extended right posterior sectionectomy, cholecystectomy, and en bloc regional lymph node dissection (Figure 4).

OUTCOME AND FOLLOW-UP
The resected specimen weighed 495 g, including a 9.0 cm × 6.0 cm × 5.4 cm tumor. Histopathological examination of the resected specimen showed that the tumor was a moderately differentiated adenocarcinoma with tubular and cribriform growth patterns, and it showed the same pathological characteristics as the rectal cancer resected 11 years earlier (Figure 5A and B). Immunohistological examination showed that the cancer cells of both the liver tumor and rectal cancer were positive for cytokeratin (CK) 20 and weakly positive for CK 7 (Figure 5C-F). These findings were consistent with the liver metastasis from the rectal cancer. The postoperative course was uneventful, and the patient did not undergo adjuvant chemotherapy. The patient experienced no recurrence nor metastasis for 3 years and 6 mo after surgery, and the serum levels of CEA and CA19-9 remained within normal range.

DISCUSSION
We identified two important clinical issues. CRC can develop distant metastases even 11 years after a curative operation for CRC. At diagnosis, it is difficult to differentiate a late liver metastasis of CRC from ICC preoperatively.
First, CRC can develop distant metastases even 11 years after a curative operation for CRC. Some studies have reported the characteristics of late recurrences after curative resection for CRC. Cho et al[9] reported on 18 of 1136 patients who had undergone curative colorectal resection and experienced late recurrence (> 5 years). The latest of these occurred at 8 years, and there were 3 patients with late liver metastasis. The characteristics of late recurrence of CRC could be summarized as male predominance, low level of preoperative CEA, location in the left colon or rectum, grossly polypoid type, small-sized tumor, and histopathologically well-differentiated adenocarcinoma. Lung metastasis was more frequently observed than liver metastasis. Sadahiro et al[4] reviewed 418 patients who had undergone curative resection for CRC, whose follow-up period ranged from 10 to 23 years, and the latest recurrence occurred at 7 years. They concluded that rectal cancer patients should be followed for a longer time than colon cancer patients and that adjuvant chemotherapy may prolong the interval until recurrence both in colon and rectal cancers. Frontali et al[10] showed that tumor recurrences after 5 years were noted in 15 of 218 CRC patients (6.9%), and the latest recurrence occurred at 9 years. They also showed that in rectal cancer, 69% of the late tumor recurrences were staged pN0. Seo et al[6] reported that the rate of late recurrence (> 5 years) after curative resection for CRC was 0.9% and that the latest recurrence occurred at 11 years and the location of the latest recurrence was the lung. They showed that the late recurrence group had lower preoperative CEA levels, tumors with expanding growth, tumors with a well-differentiated histological type, and lack of lymph node metastasis. They also reported that in the late recurrence group, the lung was the most common recurrence site. The characteristics of our case were male, high level of preoperative CEA, ulceroinfiltrative growth (type 3), large-sized tumor, moderately differentiated adenocarcinoma, rectum, lack of lymph node metastasis, adjuvant chemotherapy, and liver metastasis. Thus, while some factors, such as gender, tumor location, lack of lymph node metastasis, and adjuvant chemotherapy, were consistent with the previously described reports, the other factors were not consistent. Further research to accumulate data and analyze the characteristics of very late recurrence cases is needed.
[bookmark: _Hlk79935889][bookmark: _Hlk79935963]Second, at diagnosis, it is difficult to differentiate a late liver metastasis of CRC from ICC preoperatively. Because the follow-up programs usually end 5 years after the curative resection, if a late metastasis is found, it will often be found as a large tumor. Thus, it can show various imaging features. In this case, the contrast-enhanced dynamic-CT showed an intratumoral artery in the arterial phase. Tsunematsu et al[8] reported that this finding suggests a tumor with an infiltrating replacement growth pattern and that the presence of an intratumoral artery in the artery phase is a predictable finding for ICC. Kozaka et al[11] showed that the growth pattern of liver tumors was classified as: (1) Fibrous encapsulation; (2) Compression growth; and (3) Infiltrating replacement. They reported that 19 of 24 peripheral ICCs showed infiltrating replacement, whereas 23 of 27 hepatocellular carcinomas (HCCs) showed fibrous encapsulation, and 17 of 24 metastatic colorectal adenocarcinoma showed compression growth. Thus, the tumor in this case was suspected to be ICC. In the MRI study of this case, the tumor showed high signal intensity on T2-weighted images and weak enhancement compared to surrounding liver parenchyma in the portal venous phase of Gd-EOB-DTPA-enhanced MRI. These findings were also consistent with ICC[12]. In the PET/CT of this case, the abnormally high uptake showed that the tumor appeared to spread convexly along the intrahepatic bile ducts. Taken together, we suspected ICC rather than hepatic metastasis. Therefore, it was very difficult to differentiate a very late liver metastasis of CRC from ICC preoperatively.
To date, although there have been some reports about follow-up more than 5 years after surgery for CRC, there have been very few reports about the history of patients with late distant metastases[4]. This case report also showed the postoperative follow-up after the resection of the liver metastasis as well as the preoperative period. The patient had no recurrence nor metastasis 3 years and 6 mo after the hepatic resection. Thus, the patient had only an isolated liver metastasis for 14 years and 9 mo in total after the curative resection for rectal cancer. This report is of importance in describing episodes during the very long-term postoperative period. The tumor in this case suggested low tumor aggressiveness. As a tumor with late recurrence generally appears to have low tumor aggressiveness, if the recurrence is operable, a curative operation should be considered. Many factors, such as the biological characteristics of the tumor, and the condition of the host, are involved in the recurrence patterns and the time to recurrence of CRC. For example, Eisenberg et al[13] reported that the majority of patients who died of cancers 5 years or more after surgery had suffered from cancer of the left colon or rectum, and therefore, cancer of the left colon or rectum was likely to be slowly progressive compared with cancers of other parts of the colon. It is important to accumulate and analyze individual cancer data of characteristics, progression pattern, and natural history. These analyses would help us to elucidate which patients with CRC should be monitored over a longer period to detect very late recurrence. Further research on oncological behavior might give new insights into identifying the high-risk group of very late recurrence.

CONCLUSION
This patient course demonstrated that CRC can develop distant metastases even 11 years after surgery and that it is difficult to differentiate a late liver metastasis of CRC from ICC preoperatively. We should note that it is possible that a liver tumor in a patient with a history of curatively resected CRC is not ICC or HCC but metastasis from CRC, even if CRC was diagnosed and resected more than 10 years earlier. Because the disease-free survival time is improving due to advances in adjuvant chemotherapy, the incidence of distant metastases at a very late stage is likely to increase.
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Figure 1 Image findings of contrast-enhanced dynamic-computed tomography. A: Image showing a tumor with a diameter of approximately 8 cm in the posterior segment of the liver, which was weakly and gradually enhanced; B: Image showing an intratumoral artery in the arterial phase (arrow).
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Figure 2 Image findings of magnetic resonance imaging. A: The tumor showed high signal intensity on T2-weighted images; B: The tumor showed weak enhancement compared to surrounding liver parenchyma in the portal venous phase after administration of gadolinium ethoxybenzyl diethylenetriamine pentaacetic acid.
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Figure 3 Image findings of 18F-fluorodeoxyglucose positron emission tomography/computed tomography. A: Image showing an abnormally high uptake on the tumorous lesion in the posterior segment, with a maximum standardized uptake value (SUVmax) of 20.0; B: The abnormally high uptake showed that the tumor appeared to spread convexly along the intrahepatic bile ducts (arrow).
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Figure 4 Intraoperative findings. A large whitish tumor was partially exposed on the surface of the liver.
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Figure 5 Histopathological findings. A: The liver tumor represented a moderately differentiated adenocarcinoma with tubular and cribriform growth patterns (hematoxylin and eosin (H&E) staining at × 10 magnification); B: The rectal cancer represented a moderately differentiated adenocarcinoma (H&E staining at × 10 magnification). The image of the liver tumor showed that its pathological characteristics were the same as the primary rectal cancer; C: The liver tumor cells were positive for CK20 (immunostaining at × 20 magnification); D: The rectal cancer cells were positive for CK20 (immunostaining at × 20 magnification); E: The liver tumor cells were weakly positive for CK7 (immunostaining at × 20 magnification); F: The rectal cancer cells were weakly positive for CK7 (immunostaining at × 20 magnification).

Table 1 Laboratory findings
	
	Patient result

	WBC
	6200 /μL

	RBC
	443 × 104 /μL

	Hb
	13.5 g/dL

	Ht
	39.5%

	PLT
	17.8 × 104 /μL

	PT
	123%

	APTT
	29.6 s

	CRP
	0.23 mg/dL

	AST
	26 IU/L

	ALT
	16 IU/L

	TP
	7.4 g/dL

	ALB
	4.42 g/dL

	T-Bil
	0.6 mg/dL

	D-Bil
	0.0 mg/dL

	CRE
	0.74 mg/dL

	BUN
	10 mg/dL

	Na
	136 mEq/L

	K
	4.1 mEq/L

	Cl
	102 mEq/L

	CEA
	1120.0 ng/mL

	CA19-9
	305.9 U/mL

	AFP
	1.9 ng/mL

	PIVKA-II
	28 mAU/mL

	ICG-R15
	8%

	Child-Pugh score
	class A (5 points)


AFP: α-fetoprotein; ALB: Albumin; ALT: Alanine transaminase; APTT: Activated partial thromboplastin time; AST: Aspartate aminotransferase; BUN: Blood urea nitrogen; CA: Cancer antigen; CEA: Carcinoembryonic antigen; CRE: Creatinine; CRP: C-reactive protein; D-Bil: Direct bilirubin; Hb: Hemoglobin concentration; Ht: Hematocrit; ICG-R15: Indocyanine green retention rate at 15 min; PIVKA-II: Protein induced by vitamin K absence or antagonist-II; PLT: Platelet count; PT: Prothrombin time; RBC: Red blood cell count; T-Bil: Total bilirubin; TP: Total protein; WBC: White blood cell count.
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