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Abstract

AIM: To analyze the clinicopathologic characteristics and prognostic factors of rectal neuroendocrine tumors. 

METHODS: The records of 48 patients with rectal neuroendocrine tumors who were treated at the Cancer Institute and Hospital, Chinese Academy of Medical Sciences, Beijing, from March 2004 to September 2009 were retrospectively reviewed. The clinicopathological data were extracted and analyzed, and patients were followed-up by telephone or follow-up letter to determine their survival status. Follow-up data were available for all 48 patients. Uni- and multivariate Cox regression analyses were performed to determine the prognostic factors significantly associated with overall survival.

RESULTS: The tumors occurred mostly in the middle and lower rectum, and the most prominent symptoms experienced by patients were hematochezia and diarrhea. The median distance between the tumors and the anal edges was 5.0 ± 2.257 cm, and the median diameter of the tumors was 0.8 ± 1.413 cm. The major pathological type was a typical carcinoid tumor, which accounted for 93.8% (45/48) of patients. Tumor-node-metastasis (TNM) stages Ⅰ, Ⅱ, Ⅲ and Ⅳ tumors accounted for 78.8%, 3.9%, 9.6% and 7.7% of patients, respectively. The main treatment method, in 72.9% (35/48) of patients, was transanal extended excision. The 1-, 3- and 5-year survival rates of the whole group of patients were 100%, 93.7%, and 91.3%, respectively. Univariate analysis showed that age (P = 0.032), tumor diameter (P < 0.001), histological type (P < 0.001), TNM stage (P < 0.001), and surgical approach (P = 0.002) were all prognostic factors. On multivariate analysis, only the pathological type was shown to be an independent prognostic factor (HR = 2.797, 95%CI: 1.676-4.668, P = 0.004).

CONCLUSION: In patients with rectal neuroendocrine tumors, TNM stage Ⅰ is the most common stage found, and lymph node or distant metastases are rarely seen. The pathological type of the tumor is an independent prognostic factor.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: An analysis of the clinicopathologic characteristics of a group of 57 patients with pathologically-confirmed diagnoses of rectal neuroendocrine tumors showed that these tumors mostly occur in the middle and lower rectum. The most common tumor-node-metastasis stage found was stage Ⅰ, and lymph node or distant metastases were rarely seen. The major pathological type was a typical carcinoid tumor. Transanal extended excisions generally produced satisfactory curative effects, and the 5-year survival rate was as high as 88.6%. A multivariate analysis of the patient and tumor characteristics indicated that the pathological type is an independent prognostic factor.
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INTRODUCTION

Rectal neuroendocrine tumors are rare with an incidence of about 3.08 per 100000 person-years[1], but there has been a slow upward trend in their incidence since the 1990s[2,3]. They are considered to be a type of tumor with indolent biological behavior and a relatively favorable prognosis[4]. In 2003, Modlin et al[1] reported that the 5-year survival rate was 88.3%. However, in recent years, studies have found that typically malignant biological behavior, such as lymph node and distant metastases, have appeared in patients with rectal neuroendocrine tumors. Bernick et al[5] reported that the 3-year survival rate in a group of patients with colorectal neuroendocrine tumors was only 13%. This indicates significant differences among individuals which has a significant effect on the prognosis of these patients, and consequently tailored treatments are warranted[6].

This study was undertaken to analyze the clinicopathologic characteristics of rectal neuroendocrine tumors in a group of patients seen at our institute between March 2004 and September 2009, and to identify the prognostic factors for their survival.

MATERIALS AND METHODS
The study was a retrospective analysis of 48 patients with rectal neuroendocrine tumors in whom a definite pathological diagnosis had been made at the Cancer Institute and Hospital, Chinese Academy of Medical Sciences, Beijing during the period March 2004 to September 2009. The patients included 31 males and 17 females, with a median age of 53.5 years (range: 27-77 years). The tumors were staged via the TNM staging standard for rectal neuroendocrine tumors which was updated by the European Neuroendocrine Tumor Society in 2007[7].

Survival follow-up 

The survival times of all patients were calculated from the date a definite diagnosis of a rectal neuroendocrine tumor was made. The last patient follow-up visit was on June 15, 2012. Follow-ups included telephone calls and letters and repeat visits by patients to the hospital. The median follow-up time for all patients in the study group was 58 mo (range: 12-98 mo).

Statistical analysis

Patient data were analyzed statistically using SPSS® version 17.0 statistical software. The Kaplan-Meier method was applied for the survival analysis. A log-rank test was used for a univariate analysis of prognostic factors, and a Cox proportional hazard model was used for a multivariate analysis. A P value < 0.05 was considered statistically significant.

RESULTS

Clinicopathological characteristics of the rectal neuroendocrine tumors

All patients underwent a colonoscopy. The most common symptoms in the 48 patients evaluated were hematochezia in 33.3% (16/48) and diarrhea in 22.9% (11/48). None of the patients exhibited carcinoid syndrome. The median distance between the tumors and anal edges was 5.0 ± 2.257 cm. Patients with a distance between the tumor and the anal edge ≤ 8 cm accounted for 93.8% (45/48) of the group.

All patients were diagnosed pathologically as neuroendocrine tumors by biopsy, according to the World Health Organization (WHO) 2000 diagnostic criteria for gastrointestinal neuroendocrine tumors[8]. The pathological types included 43 cases of typical carcinoid tumors and 5 cases of atypical carcinoids/poorly differentiated neuroendocrine carcinoma/small cell carcinomas.

The median diameter of the tumors was 0.8 ± 1.413 cm. In 27 patients, the diameters were 0.1 to 0.9 cm; in 15, they were 1.0 to 1.9 cm; and in 6, they were ≥ 2 cm. Immunohistochemical staining showed that the tumors were positive for chromogranin A (CgA), synaptophysin (Syn), and neuron-specific enolase (NSE) in 57.6% (19/33), 100% (32/32), and 95.2% (20/21) of cases, respectively. Among the 48 cases, 87.5% (42/48) had a CT scan to determine whether or not there were metastases to the lymph nodes or distant organs, and 41.7% (20/48) underwent ultrasonic endoscopy to confirm the depth of invasion into the rectal wall. The distant metastasis rate was 4.2% (2/48) at the time of diagnosis. All patients were staged according to the TNM staging system for rectal neuroendocrine tumors (Tables 1 and 2)[7]. Stages Ⅰ, Ⅱ, Ⅲ and Ⅳ tumors accounted for 83.3% (40/48), 4.2% (2/48), 8.3% (4/48), and 4.2% (2/48) of patients, respectively. Surgical treatment was undertaken in 97.9% (47/48) of patients, including transanal extended excision in 72.9% (35/48), Dixon’s operation for rectal cancer in 16.7% (8/48), Mile’s surgery for rectal cancer in 4.2% (2/48), and endoscopic resection in 4.2% (2/48). One patient did not received locoregional therapy because he was initially diagnosed as stage Ⅳ disease with liver metastasis.

 Among the 27 patients with tumors less than 1 cm in diameter, 81.5% (22/27) received transanal extended excision, 7.4% (2/27) received endoscopic resection, and 11.1% (3/27) received Dixon’s operation. Among the 15 patients with tumors that were between 1 cm and 2 cm in diameter, the corresponding percentages were 80% (12/15), 20% (3/15), and 0%, respectively. Among the 5 patients with tumors larger than 2 cm in diameter, 20% (1/5) received transanal extended excision, 40% (2/5) received Dixon’s surgery, and 40% (2/5) received Mile’s surgery.

Analysis of survival status and prognosis of rectal neuroendocrine tumors

The median survival time in the patients studied was not reached. The 1-, 3- and 5-year survival rates were 100%, 93.7% and 91.3%, respectively. Three patients demonstrated recurrence and metastases after radical resection, and the mean time for recurrence/metastasis was 14 mo. Log-rank analysis of prognostic factors showed that there was a statistically significant difference in the 5-year survival rate between patients ≥ 55 years of age and patients < 55 years of age (P = 0.032). Subgroup analysis stratified by TNM stage and tumor type showed that the 5-year survival rate in patients aged ≥ 55 years was lower in those with atypical rectal neuroendocrine tumors or disease at TNM stage Ⅲ/Ⅳ (Table 3).

In terms of tumor diameters, the patients were classified into 3 subgroups: those with tumor diameters < 1.0 cm, between 1.0 and 2.0 cm, and > 2.0 cm. There was a statistically significant difference in the overall survival between these subgroups (P < 0.001), and also between the pathological types of carcinoid and non-carcinoid (atypical carcinoid and neuroendocrine carcinoma/small cell carcinoma) tumors (P < 0.001) (Figure 1), the TNM stages (P < 0.001), and the surgical approaches employed (P = 0.002). However, when these factors were introduced into the Cox proportional hazards model for the multivariate analysis, only the pathological type was an independent prognostic factor (HR = 2.797, 95%CI: 1.676-4.668, P = 0.004).

DISCUSSION

Clinicopathological characteristics

Rectal carcinoid tumors account for 1% to 2% of all rectal tumors, and occur mostly in the 60-70 years old age group[9]. Data on 1481 cases of rectal neuroendocrine tumors occurring over a period of 30 years in the United States showed that males accounted for 51.7% of the overall incidence[1]. In the present study, the most common age of onset was 40-59 years (median of 54 years), with males accounting for 61.4% of the overall incidence. This can be compared with other western data, which shows a trend towards a younger age of onset and a higher incidence in males.

Nearly 50% of our patients with rectal neuroendocrine tumors showed no obvious symptoms at the time the diagnosis was confirmed. Rather, the tumors were generally found by conventional colonoscopy. In patients with symptoms, rectal bleeding, pain, and constipation were noted most commonly. Very few patients had carcinoid syndromes, which may be due to the fact that rectal carcinoid tumors rarely secrete 5-hydroxytryptamine[10]. Rectal carcinoid tumors can arise in the entire rectum. In this study, the median distance between the tumors and the anal edges was 5.0 cm, and patients with a distance of ≤ 8 cm between the tumor and the anal edge accounted for 94.1% of all cases, indicating that the tumors mostly arise in the middle and lower rectum.

CgA, Syn and NSE are commonly used as biomarkers to detect neuroendocrine tumors. In the group of patients we studied, positive immunohistochemical staining rates for these markers were 57.6%, 100% and 95.2%, respectively. This indicates that Syn and NSE staining are more sensitive for the diagnosis of rectal neuroendocrine tumors than CgA. It has been reported in the literature that the most common sites of metastases of rectal neuroendocrine tumors are lymph nodes and the liver, and only rarely the lungs[10]. In the present study, 5 patients were found to have distant metastases at their first visit, and 4 developed postoperative distant metastases. The most common sites of metastases were, successively, the liver and lymph nodes. The lymph node metastases involved nodes adjacent to the iliac arteriovenous, retroperitoneal and inguinal lymph nodes. When rectal neuroendocrine tumors have an associated malignancy, their incidence was about 7%-9%[11]. In the patient group we studied, 5 (8.8%) patients had concomitant colorectal adenocarcinomas.

Survival and prognostic factors

In 2003, Modlin et al[1] reported that the overall 5-year survival rate of patients with rectal neuroendocrine tumors was 69.5% to 87.4%. In comparison, the overall 5-year survival rate in the patients we studied was higher (88.6%). The TNM stage is an important prognostic factor[12-15]. Our study mainly included patients with stage Ⅰ tumors, reflecting the relatively indolent biological behavior of rectal neuroendocrine tumors which are characterized by shallow local invasion and few lymph node and distant metastases. In a statistical analysis, Landry et al[12] observed that patients with stage Ⅰ tumors accounted for 83% of all patients. In the present study, the 5-year survival rate of patients with stage Ⅰ tumors reached 97.6%, and the 5-year survival rates of patients with stages Ⅱ, Ⅲ and Ⅳ tumors were 100%, 75% and 0%, respectively. Univariate analysis showed that TNM staging was a prognostic factor (P < 0.001).

The pathological type of tumor also significantly affects the prognosis[16-18]. According to the WHO 2000 pathological diagnostic criteria for gastrointestinal neuroendocrine tumors based on tissue structures, the degree of differentiation, mitotic rate, and the presence or absence of necrosis, they can be subclassified into three types: typical carcinoid tumors, atypical carcinoid tumors, and neuroendocrine (small cell/large cell) carcinomas. The typical carcinoids, which accounted for a large proportion of the rectal neuroendocrine tumors (85.2%) in this study, have a good prognosis, with a 5-year survival rate approaching 97.8%. The atypical carcinoids and neuroendocrine carcinomas account for a smaller proportion of tumors, and they demonstrate a significantly worse prognosis. The 5-year survival rate for this subgroup was only 33.3% in the present study. Only 4 patients were diagnosed as having a stage Ⅳ neuroendocrine carcinoma at the first patient visit, indicating that this pathological type is highly invasive. In the multivariate analysis that we conducted, the pathological type proved to be an independent prognostic factor (P = 0.004).

Other studies have suggested that the diameters of rectal neuroendocrine tumors are closely associated with the invasion depth and with lymph node and distant metastases, and that they have definite prognostic meaning[18-21]. Patients with tumor diameters between 0.1 and 1 cm have been reported to have a distant metastasis rate of less than 5% and a 5-year survival rate of 81%. In contrast, most patients with tumor diameters ≥ 2 cm had distant metastases and their 5-year survival rate was 18% to 40%[5,9]. In our study, the univariate analysis of prognostic factors showed that tumor diameter was significantly associated with the prognosis (P = 0.001). For patients with lesions 0.1-1 cm, 1.1-1.9 cm and ≥ 2 cm in diameter, the 5-year survival rates were 100%, 93.3%, and 40%, respectively. In those with tumors ≥ 2 cm with muscular or serosal invasion, the 5-year survival rate was 50% (3/6), and in those with distant metastasis, the 5-year survival rate was also 50% (3/6). In 5 of the 6 patients with lesions ≥ 2 cm who had lymph node or distant metastases, the 5-year survival rate was 40%.

The surgical approach was also a prognostic factor in our study. Local excision approaches included transanal extended excisions and endoscopic excisions, the surgical indications for which were tumor diameters ≤ 1 cm without muscular layer invasion and without lymph node or distant metastasis[22-25]. Twenty-four of 27 patients (88.9%) who had tumor diameters < 1 cm underwent local excisions and the 5-year survival rate in these patients was 100%. Laparotomy procedures included Mile’s surgery and Dixon’s operation, the indications for which were advanced disease with tumor diameters ≥ 2 cm, muscular layer invasion, and lymph node and distant metastases[26]. In this group, the prognosis was poor, and the 5-year survival rate was 70.1%. There is still much debate concerning the surgical approaches for patients with tumor diameters between 1 and 2 cm. Naunheim et al[18] reported that after local excision, 5% of patients with tumor diameters < 2 cm still had distant metastases, while Jetmore et al[27] reported that the local recurrence rate was 0% in patients with tumor diameters < 2 cm and the curative effects were satisfactory following local excision. Among the patients in our study with tumor diameters between 1 and 2 cm, 12 chose to undergo local excisions and their 5-year survival rate was 100%. Three patients chose to undergo laparotomies and the 5-year survival rate in this group was only 66.7%, suggesting that more radical surgery does not prolong the survival time.

In 2008, Landry et al[12] reported that age ≥ 65 years was a poor prognostic factor for rectal neuroendocrine tumors. In our study, the median age of the patients was 54 years, and the survival analysis showed that the prognosis in those over 55 years of age at diagnosis declined. A stratified analysis showed that while the 5-year survival rate of patients under the age of 55 years was 100%, in patients between 60 and 70 years of age it was 64.3% and in those between 70 and 80 years of age it was 66.7%. Possible reasons for this might be that patients with rectal neuroendocrine tumors who do not have distant metastases have a better prognosis, and most are able to survive long-term. However, elderly patients with underlying diseases usually have decreased organ function and insufficient immune function, and these patients often die due to their underlying disease rather than tumor-specific factors.

It is worth noting that although patients with rectal neuroendocrine tumors have a good prognosis, 7% to 10% still have liver metastases or distant lymph node metastases. This study showed that the 3-year survival rate of patients with stage Ⅳ tumors was 0%. Other studies undertaken in western countries have shown that the 5-year survival rate of patients with stage Ⅳ tumors ranges from 20.6% to 32.3%[1], reflecting the high malignancy rate of these tumors. There is no significant progress in the treatment of such patients, and this is an area that urgently requires further investigation.
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Background

Rectal neuroendocrine tumors are rare but have exhibited a slow upward trend in their incidence since the 1990s. There are significant differences in the prognosis of individuals with these tumors.

Research frontiers

In 2003, a population-based study reported that the 5-year survival rate of patients with rectal neuroendocrine tumors was 88.3%. However, in recent years, studies have found that typically malignant biological behavior, such as lymph node and distant metastases, have appeared in patients with these tumors. For example, it has been reported that the 3-year survival rate in a group of patients with colorectal neuroendocrine tumors was only 13%. This indicates that further studies are needed to determine factors that have significant prognostic value.
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In this study, the characteristics and outcomes of rectal neuroendocrine tumors were analyzed in a cohort of 48 patients. Several prognostic factors were identified, among which the carcinoid pathologic type had the most significant impact on overall survival.

Peer review
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Figure 1  Survival of patients with typical carcinoid and non-carcinoid tumors.




Table 2  Disease staging for neuroendocrine tumors of the colon and rectum[7]


Disease stage


�
T: Primary tumor


�
N: Regional nodes


�
M: Distant metastasis


�
�
Stage ⅠA


�
T1a


�
N0


�
M0


�
�
Stage ⅠB


�
T1b


�
N0


�
M0


�
�
Stage ⅡA


�
T2


�
N0


�
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�
�
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�
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Table 3  Comparison of 5-year survival rates in different age groups stratified by tumor type and tumor-node-metastasis stage


�
≥ 55 yr of age


�
< 55 yr of age


�
P value


�
�
�
n


�
Survival rate


�
n


�
Survival rate


�
�
�
Tumor type


�
�
�
�
�
�
Typical


�
20


�
     95%


�
23


�
100%


�
0.284


�
�
   Atypical


�
  3


�
       0%


�
  2


�
100%


�
0.063


�
�
TNM stage


�
�
�
�
�
�
   Ⅰ/Ⅱ


�
19


�
94.70%


�
23


�
100%


�
0.271


�
�
   Ⅲ/Ⅳ


�
  4


�
25.00%


�
  2


�
100%


�
0.144


�
�
TNM: Tumor-node-metastasis.





�





Table 1  Proposed tumor-node-metastasis classification for neuroendocrine tumors of the rectum (European Neuroendocrine Tumor Society 2007)[7]


TNM classification


�
�
T: Primary tumor


�
�
   Tx


�
Primary tumor cannot be assessed


�
�
   T0


�
No evidence of primary tumor


�
�
   T1


�
Tumor invades the mucosa or submucosa and size ≤ 1 cm


�
�
�
T1a: size < 1 cm


�
�
�
T1b: size 1-2 cm


�
�
   T2


�
Tumor invades the muscularis propria or size > 2 cm


�
�
   T3


�
Tumor invades subserosa/pericolic/perirectal fat


�
�
   T4


�
Tumor directly invades other organs/structures and/or perforates the visceral peritoneum


�
�
N: Regional lymph nodes


�
�
   Nx


�
Regional lymph nodes cannot be assessed


�
�
   N0


�
No regional lymph node metastasis


�
�
   N1


�
Regional lymph node metastasis


�
�
M: Distant metastasis


�
�
   MX


�
Distant metastasis cannot be assessed


�
�
   M0


�
No distant metastases


�
�
   M1


�
Distant metastasis


�
�
TNM: Tumor-node-metastasis.








