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Late recurrence (5 or more years) after radical resection of colorectal cancer (CRC) is rare. This study aims to investigate the features of late recurrence in stage I–III CRC. A total of 9,754 stage I–III patients with CRC who underwent radical surgery without receiving neoadjuvant therapy, at the Fudan University Shanghai Cancer Center (FUSCC), were enrolled in this study. These patients were divided into three groups: early recurrence (3 months−2 years), intermediate recurrence (2–5 years), and late recurrence (over 5 years). The median duration of follow-up was 53.5 ± 30.1 months. A total of 2,341 (24.0%) patients developed recurrence. The late recurrence rate was 11.7%. Patients with a higher risk of late recurrence were more likely to be older, to be at the T4 stage, to have a higher degree of colon cancer, to have a lower frequency of signet ring cell carcinoma, to have fewer poorly differentiated tumors, to be at the early stage of CRC, along with less perineural and vascular invasions. Multivariate logistic regression analysis identified age, differentiation, T stage, N stage, perineural, and vascular invasions as independent factors for late recurrence. Late recurrent CRC has some distinctive characteristics. Although recurrence over 5 years after surgery is infrequent, an enhanced follow-up is still needed for the selected patients after 5 years.
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INTRODUCTION

Colorectal cancer (CRC) is the third most common malignancy and the second most common cause of cancer-related mortality worldwide (1). For resectable non-metastatic CRC, surgery with bowel resection and removal of the regional lymph nodes is preferred. Adjuvant therapy is administrated according to the postoperative pathological stage. Posttreatment surveillance is regularly performed to identify a recurrence that is potentially resectable for the cure. Although receiving standard treatment, about 25–40% of patients still suffer tumor recurrence during follow-up due to high spatiotemporal heterogeneity (2–4). The risk of relapse largely depends on the tumor, node, metastases (TNM) stage, and several other important clinicopathological factors (5). Previous evidence indicated that 80% of recurrences occurred in the first 3 years and 95% of them occurred in the first 5 years after curative surgery (6–8). In general, early recurrence was defined as recurrence within 2 years of surgery. Early recurrence is majorly ascribed to adverse clinicopathological characteristics and resistance to adjuvant chemotherapy. Most surveillances compromise over 5 years after curative surgery. However, some relapses were detected after 5 years. It is necessary to identify the characteristics of recurrent CRC that occurred >5 years and to implement enhanced follow-up programs.



MATERIALS AND METHODS


Study Population

During the months between January 2008 and May 2018, a total of 13,765 patients with CRC were identified from the Fudan University Shanghai Cancer Center (FUSCC) database. In this study, the inclusion criteria were as follows: (1) patients had stage I–III diseases, patients in the T stage or the undetermined TNM stage were excluded; (2) patients had undergone curative surgery; (3) patients did not undergo neoadjuvant therapy; (4) the histology presented with adenocarcinoma, mucinous adenocarcinoma, or signet ring cell carcinoma; (5) survival information was available; and (6) the disease-free, survival period was longer than 3 months. A total of 4,011 patients were excluded due to their unknown pathological stage, receiving salvage surgery for local excision without the evidence of tumor cells, receiving neoadjuvant therapy, or without active follow-up. The following clinicopathological characteristics were extracted from the FUSCC database: age at diagnosis, gender, tumor location, histologic type, histological differentiation, T stage, N stage, pathological stage (AJCC 8th Edition), perineural invasion, vascular invasion, and survival information. This study was approved by the Ethics Committee and Institutional Review Board of the FUSCC and written informed consent was obtained from all the patients.



Treatment and Follow-up

All patients underwent standard curative surgery in accordance with the clinical guidelines. Total mesorectal excision or complete mesocolic excision was performed. Adjuvant therapy was adopted in selected patients with stage II and in all stage III patients who were capable of tolerating the treatment. In general, patients with low-risk stage II disease can be considered for adjuvant therapy with capecitabine alone or with observation, while patients with high-risk stage II and stage III disease can be considered for adjuvant chemotherapy with CapeOX (oxaliplatin and capecitabine). Recurrence includes local recurrence and distant metastasis. Clinical or radiological detection was accepted and histopathological confirmation was not mandatory. The diagnosis should be evaluated by the multidisciplinary team. Review of the medical records, follow-ups via telephone, and data linkage of the death registry were employed for collecting the survival data. The last follow-up date was November 30, 2019.



Statistical Analysis

The patients were divided into three periods of recurrences, namely early recurrence (3 months−2 years), intermediate recurrence (2–5 years), and late recurrence (over 5 years). The categorical variables were analyzed by the chi-squared test. Univariate and multivariate ordinal logistic regression models or multinomial logistic regression models were used to evaluate the potential factors associated with the recurrence time. The patients were also divided into two groups (<2 years, >2 years or <5 years, > 5 years), and univariate and multivariate binary logistic regression models were adopted to identify the potential factors associated with the recurrence time. The Kaplan–Meier method was utilized to plot the survival curves, and the survival difference was determined using the log-rank test. All statistical analyses were performed with SPSS 25.0.




RESULTS


Characteristics and Survival in Early Recurrence, Intermediate Recurrence, and Late Recurrence

A total of 9,754 eligible patients were identified in the study. The median duration of follow-up was 53.5 ± 30.1 months. During the surveillance, 2,341 patients experienced recurrence. These patients were divided into three groups: early recurrence (3 months−2 years, N = 1,187), intermediate recurrence (2–5 years, N = 849), and late recurrence (over 5 years, N = 274), after initial surgery. In this study, the overall recurrence rate after curative surgery was 24.0% (2341/9754) in stage I–III CRC without neoadjuvant therapy. The early recurrence rate was 50.7% (1187/2341) and the late recurrence rate was 11.7% (274/2341). The clinicopathological features in the different groups are shown in Table 1. Clinicopathological features of different time intervals to recurrence were shown in Supplementary Tables 1, 2 according to tumor location. Kaplan–Meier curves were plotted based on three groups (Figure 1). As expected, a significantly increased 5-year overall survival (OS) rate was observed with prolonged recurrence time (colon cancer: 24.4, 33.2, 100%, p < 0.001; rectal cancer: 23.8, 34.8, 100%, p < 0.001; overall cohort: 24.2, 34.3, 100%, p < 0.001).


Table 1. Clinicopathological features of stage I–III colorectal cancer (CRC) recurrence according to postoperative time.
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FIGURE 1. Kaplan–Meier curves for disease-free survival (DFS) and overall survival (OS) according to the time taken for recurrence. (A) overall cohort. (B) patients with colon cancer. (C) patients with rectal cancer.




Recurrence Pattern of Patients With Late Recurrence

Most patients in the late recurrence group were over 60 years of age. Colon cancer, non-signet ring cell carcinoma, tumors with a well-differentiated histological type, lack of lymph node metastasis, stage I disease, and no evidence of perineural and vascular invasions were the more frequently demonstrated characteristics in the late recurrence group. Compared with patients with T4, patients with T2 had a higher risk of developing late recurrence, while patients with T3 had a lower risk. There was no difference between the three groups in terms of gender (Table 2). Multivariate logistic regression analysis identified age, differentiation, T stage, N stage, perineural and vascular invasions as independent factors for late recurrence (Table 3).


Table 2. Univariate ordinal logistic regression or multinomial logistic regression analysis of the factors associated with recurrences <2 years, 2–5 years, and >5 years after radical surgery (<2 years as a reference).
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Table 3. Multivariate multinomial logistic regression analysis of the factors associated with recurrences <2 years, 2–5 years, and >5 years after radical surgery (>5 years as a reference).
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DISCUSSION

Local recurrence and distant metastasis after curative surgery in patients with CRC remain a major concern and are associated with dismal prognosis (9). Regular posttreatment surveillance of patients with CRC is conducive to identify a recurrence. Patients will benefit more from early detection and management of disease recurrence. For the heterogeneity of CRC, the relapse varies significantly with comparable clinicopathological features. Great efforts have been made to explore novel strategies which could predict early relapse by integrating clinicopathological characteristics and multigene expression patterns (10, 11). As more than 70% recurrences occurred within 2 years and over 90% occurred within 5 years after curative surgery, the frequency of follow-up gradually decreases after 5 years of curative resection. However, some patients with CRC still developed relapse after 5 years of curative surgery. It questions whether a follow-up program should last beyond 5 years to improve prognosis by identifying recurrences and metastases early when they are at a curable stage. Previous studies reported that recurrence rates were 1.2–11.6% after 5 years (12–14). No clinical guidelines are available for the effective detection of late recurrences. This study reported a higher rate of recurrence over 5 years (11.7%) than previous studies. The variations in the late recurrence rate in different studies may result from different inclusion criteria. Patients who received neoadjuvant therapy were excluded from this study. These patients were more likely to have an advanced stage of the disease and were likely to experience early relapse. Besides that, metastatic patients with CRC who are more likely to experience early relapse were not included in the study.

Age is a well-established prognostic factor in CRC (15, 16). (13) found that median ages of recurrence were higher in the late recurrence group than in the early and intermediate recurrence groups. In another study, there were no differences between the early and late recurrence groups in terms of age (8). In this study, older patients were associated with an increased risk of late recurrence. Elderly patients tend to have more indolent cells. It is hard to detect relapse in the early period because the lesions grow slowly.

Evidence from the Surveillance, Epidemiology, and End Results Program database indicated that features and survival between colon and rectal cancer were different (17). (8) found that a higher proportion of late recurrence was observed in rectal cancer as compared with colon cancer, although the difference was not statistically significant. The results were consistent with their study. For the histological grade, tumors that recurred after 5 years were more likely to be well-differentiated. It seems to be consistent with the findings of previous studies (6, 8). Indeed, patients with poorly differentiated tumors were associated with shorter disease-free survival (DFS). Patients in the late recurrence group were less likely to have signet ring cell carcinoma, which indicated a worse prognosis.

Pathological staging is the most important prognostic factor in CRC. As recurrence time is prolonged, the proportion of T3 and stage III patients are on a remarkable decline. Patients without lymph node involvement experienced more later recurrence than patients with lymph node involvement. Vascular and perineural invasions are prognostic markers of tumor aggressiveness and poor outcomes in CRC (18, 19). In patients with CRC with stage IIA disease, vascular and perineural invasions are robust indicators for implementing adjuvant chemotherapy. Fewer vascular and perineural invasions were observed in patients with recurrence after 5 years. Unfortunately, there is still no clear consensus on the mechanisms underlying such late recurrence. Evidence indicated that patients with early recurrence were more likely to have adenomatous polyposis coli mutations (20). More biomarkers are urgently needed to identify early and late relapse. In general, patients with well-differentiated pathological features are associated with an increased risk of late recurrence. Tumors with clear pathological features are more sensitive to adjuvant chemotherapy and tend to make slow progress after relapse.

The main strength of this study is that it provides large population-based evidence for the characteristics of late recurrence after radical surgery in stage I–III CRC. The results contribute to predicting patients with a high risk of late recurrence and provide personalized follow-up strategies for the selected patients. Several limitations should be addressed. The “MSI” status, the recurrence site of CRC, pretreatment CEA levels, and tumor size were not recorded in detail in the FUSCC database. The recurrence patterns (local and/or distant) were not included in the study. Additionally, data regarding the course of adjuvant chemotherapy and therapeutic regimen after recurrence were unavailable as many patients returned to the local hospital for further adjuvant treatment after surgery. Generally, patients with high-risk stage II and stage III disease received adjuvant chemotherapy with CapeOX for 6 months. In patients who had low rectal cancer with lymph node metastasis, adjuvant radiotherapy will be advised. Patients received chemotherapy with FOLFIRI after recurrence.

In conclusion, the late recurrence of CRC was associated with certain specific clinicopathological features. After 5 years of follow-up, an enhanced follow-up is still needed for the selected patients with a high risk of late recurrence.
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