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Abstract

BACKGROUND

Studies evaluating the characteristics of dual primary gastric and colorectal cancer
(CRC) (DPGCC) are limited.

AIM
To analyze the clinicopathologic characteristics and prognosis of synchronous and
metachronous cancers in patients with DPGCC.

METHODS

From October 2010 to August 2021, patients with DPGCC were retrospectively
reviewed. The patients with DPGCC were divided into two groups (synchronous
and metachronous). We compared the overall survival (OS) between the groups
using Kaplan-Meier survival methods. Univariate and multivariate analyses were
performed using Cox’s proportional hazards model to identify the independent
prognostic factors for OS.

RESULTS

Of the 76 patients with DPGCC, 46 and 30 had synchronous and metachronous
cancers, respectively. The proportion of unresectable CRC in patients with
synchronous cancers was higher than that in patients with metachronous cancers
(28.3% vs 3.3%, P = 0.015). The majority of the second primary cancers had
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occurred within 5 years. Kaplan-Meier survival analysis showed that the patients with metachronous cancers had a
better prognosis than patients with synchronous cancers (P = 0.010). The patients who had undergone gastrectomy
(P <0.001) or CRC resection (P < 0.001) had a better prognosis than those who had not. In the multivariate analysis,
synchronous cancer [hazard ratio (HR) = 6.8, 95% confidence interval (95%CI): 2.0-22.7, P = 0.002)] and stage III-IV
gastric cancer (GC) [HR =10.0, 95%CI: 3.4-29.5, P < 0.001)] were risk prognostic factor for OS, while patients who
underwent gastrectomy was a protective prognostic factor for OS [HR = 0.2, 95%ClI: 0.1-0.6, P = 0.002].

CONCLUSION

Regular surveillance for metachronous cancer is necessary during postoperative follow-up. Surgical resection is the
mainstay of therapy to improve the prognosis of DPGCC. The prognosis appears to be influenced by the stage of
GC rather than the stage of CRC. Patients with synchronous cancer have a worse prognosis, and its treatment
strategy is worth further exploration.

Key Words: Synchronous; Metachronous; Prognosis; Gastric cancer; Colorectal cancer

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: We conducted a retrospective analysis of the patients with dual primary gastric and colorectal cancer from our
hospital database. We found some interesting results. Firstly, the majority of the second primary cancers had happened
within 5 years, suggesting that surveillance for metachronous cancer is necessary during the postoperative follow-up.
Secondly, the patients with metachronous cancers had a better prognosis than patients with synchronous cancers. Thirdly, the
prognosis appears to be influenced by the stage of gastric cancer rather than the stage of colorectal cancer. Therefore, the
treatment strategy for synchronous cancers is worth further exploring. In conclusion, the findings in the study are valuable
for clinical practice.

Citation: Lin YJ, Chen HX, Zhang FX, Hu XS, Huang HJ, Lu JH, Cheng YZ, Peng JS, Lian L. Features of synchronous and
metachronous dual primary gastric and colorectal cancer. World J Gastrointest Oncol 2023; 15(11): 1864-1873

URL: https://www.wjgnet.com/1948-5204/full/v15/i11/1864.htm

DOI: https://dx.doi.org/10.4251/wjgo.v15.i111.1864

INTRODUCTION

Colorectal cancer (CRC) and gastric cancer (GC) are the most common gastrointestinal malignancies and leading causes
of cancer-related death[1]. With the advancement and widespread use of cancer screening, the detection rate of
synchronous tumors is increasing. In addition, the development of treatment modalities results in delayed cancer
progression and prolonged survival, and the incidence of metachronous tumors has increased. Knowing the outcomes of
these multiple primary cancers is valuable. A study has shown that CRC is the most common second primary cancer in
patients with GC[2]. For GC patients with a second primary cancer, a study reported that synchronous cancers have a
worse prognosis than metachronous cancers[3]. CRC and GC show high morbidity and high mortality in China[4], but
studies on dual primary gastric and CRC (DPGCC) are limited. The present study analyses the clinicopathologic charac-
teristics and prognosis of patients with DPGCC. These data will provide important information to further our under-
standing of the diagnosis and treatment of DPGCC.

MATERIALS AND METHODS

Study population

A total of 131 patients with DPGCC at the Sixth Affiliated Hospital of Sun Yat-Sen University from October 2010 to
August 2021 were retrospectively included in the study cohort. The requirement for informed consent was waived in this
retrospective study, and approval was obtained by the Ethical Committee of the Sixth Affiliated Hospital of Sun Yat-Sen
University (No. 2022ZSLYEC-209).

Inclusion and exclusion criteria

DPGCC was diagnosed according to the criteria of Warren and Gates[5]. The inclusion criteria were as follows: (1)
Patients were pathologically diagnosed with DPGCC; and (2) All clinical data for patients were available. Patients were
excluded if any of the following were present: (1) Incomplete clinical data and follow-up data; (2) Gastric stump cancer;
and (3) Lynch syndrome, familial adenomatous polyposis, or hereditary nonpolyposis CRC. Figure 1 shows the flowchart
of the patient selection process.
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Patients with dual primary gastric and colorectal cancer
131 cases

Excluded:

Gastric stump cancer: 6
> Lynch syndrome: 1
Incomplete clinical data: 45
Lost to follow-up: 3

Y

Patients with dual primary gastric and colorectal cancer

76 cases
A\ Y
Synchronous cancer Metachronous cancer
46 cases 30 cases

DOI: 10.4251/wjgo.v15.i11.1864 Copyright ©The Author(s) 2023.

Figure 1 Flow chart of the study.

Data collection

The clinical data of this study included age, sex, body mass index, tumor location, stage, and the time of diagnosis of the
tumors, which were collected from the cancer database of the Sixth Affiliated Hospital of Sun Yat-Sen University. Follow-
up data were obtained from the hospital’s follow-up office.

The location of the GC was divided into 3 areas, namely, the upper, middle, and lower regions. The location of CRC
was categorized as the right hemicolon (cecum, ascending, and transverse colon), left hemicolon (descending colon),
sigmoid colon, and rectum. Synchronous cancer was defined as the second primary cancer diagnosed within 6 months
before or after the first primary cancer detection, and metachronous cancer was defined as the second primary cancer
detected more than 6 months before or after the first primary cancer[6]. The cTNM stage or (y)pTNM stage was
determined by the eighth edition of the American Joint Committee on Cancer Staging Manual[7]. The primary study
outcome was overall survival (OS). In this study, OS was defined as the time from the date of diagnosis of the first tumor
to death from any cause.

Statistical analysis

Statistical evaluation was performed using R software (version 4.1.2, http:/ /www.r-project.org). Continuous variables
with a normal distribution are presented as the mean + SD. Continuous variables that were not normally distributed are
presented as medians (interquartile ranges). To test the associations between categorical variables either Pearson’s chi-
squared test or Fisher’s exact test was used. Time-dependent survival probabilities were calculated using the Kaplan-
Meier method, and the log-rank significance test was used to estimate the survival differences among various subgroups.
Univariate and multivariate analyses of various variables were performed using Cox’s proportional hazards model to
identify the independent prognostic factors for OS. Clinical covariates with P < 0.05 in the univariate analysis were used
in the multivariate Cox regression. All statistical tests were two-sided, and P < 0.05 was considered statistically
significant.

RESULTS

Patient characteristics

A total of 76 patients with DPGCC were finally included in the study. Of the 76 patients, 46 had synchronous cancers and
30 had metachronous cancers. There were 52 males (68.4%) and 24 females (31.6%). The average age was 66.3 + 12.3 years
(range 22-88 years). For metachronous cancers, the interval time from the first primary cancer to the second primary
cancer is shown in Figure 2. The majority of the second primary cancers had occurred within 5 years. Among the 30
patients with metachronous cancers, the first primary cancer was CRC in 23 patients, while the second primary cancer
was GC in 7 patients. Consequently, we focused on the stage of the second primary cancer. For the patients with DPGCC
whose first primary cancer was CRC, the majority of the second primary cancer (GC) was stage I-II (73.9%) (Figure 3). The
proportion of unresectable CRC in patients with synchronous cancers was higher than that in patients with metachronous
cancers (28.3% vs 3.3%, P = 0.015). There were no significant differences in the distributions of the other variables
(Table 1). Figure 4 illustrates the Kaplan-Meier survival analysis. The patients with metachronous cancer had a better
prognosis than that of patients with synchronous cancer (P = 0.010) (Figure 4A). The patients with stage 0- I GC had a
better prognosis than that of patients with stage III-IV GC (P < 0.001) (Figure 4D). The patients who had undergone
gastrectomy (P < 0.001) or CRC resection (P < 0.001) had a better prognosis than that of patients who had not (Figure 4B
and C). Nonetheless, no significant divergence in the survival rates was observed between stage 0-II and stage III-IV CRC
(Figure 4E). The median follow-up duration was 3.4 years. The 1-, 3-, and 5-year OS rates in the cohort were 88.4%, 69.6%,
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Table 1 Comparison of the features of metachronous and synchronous cancers

Characteristics Overall, n=76 Metachronous, n = 30 Synchronous, n = 46 P value

Age (yr) (%) <65 35 (46.1) 15 (50.0) 20 (43.5) 0.747
> 65 41 (53.9) 15 (50.0) 26 (56.5)

Sex (%) Female 24 (31.6) 9 (30.0) 15 (32.6) 1.000
Male 52 (68.4) 21 (70.0) 31 (67.4)

Location of gastric cancer (%) Lower 40 (52.6) 17 (56.7) 23 (50.0) 0.850
Middle 11 (14.5) 4(13.3) 7 (15.2)
Upper 25 (32.9) 9 (30.0) 16 (34.8)

Stage of gastric cancer (%) 0-II 51 (67.1) 21 (70.0) 30 (65.2) 0.854
-1V 25 (32.9) 9 (30.0) 16 (34.8)

Resection of gastric cancer (%) No 22 (28.9) 7 (23.3) 15 (32.6) 0.540
Yes 54 (71.1) 23 (76.7) 31 (67.4)

Location of colorectal cancer (%) Left hemicolon 6(7.9) 2(6.7) 4(8.7) 0.121
Rectum 27 (35.5) 14 (46.7) 13 (28.3)
Right hemicolon 24 (31.6) 5(16.7) 19 (41.3)
Sigmoid colon 19 (25.0) 9 (30.0) 10 (21.7)

Stage of colorectal cancer (%) 0-1I 44 (57.9) 16 (53.3) 28 (60.9) 0.680
111V 32 (42.1) 14 (46.7) 18 (39.1)

Resection of colorectal cancer (%) No 14 (18.4) 1(3.3) 13 (28.3) 0.015'
Yes 62 (81.6) 29 (96.7) 33 (71.7)

1P value is statistically significant (P < 0.05).

> 6.0 o
5.0-6.0 —

4.0-5.0 ]

3.0-4.0 -

Interval (years)

2.0-3.0 ]

1.0-2.0 |

0.5-1.0 |

Number of patients
DOI: 10.4251/wjgo.v15.i11.1864 Copyright ©The Author(s) 2023.

Figure 2 Interval between the first primary cancer and the second primary cancer.

and 49.7%, respectively.

Univariate and multivariate analyses

To evaluate the prognostic factors of DPGCC, univariate and multivariate Cox regression analyses were performed.
According to the univariate analysis, synchronous/metachronous cancer [hazard ratio (HR) = 3.0, 95% confidence
interval (95%CI): 1.3-7.2, P = 0.013)], stage of GC (HR = 6.7, 95%Cl: 2.9-15.6, P < 0.001), resection of GC (HR = 0.1, 95%CTI:
0.1-0.3, P < 0.001), and resection of CRC (HR = 0.3, 95%ClI: 0.1-0.6, P = 0.002) were associated with the prognosis of
DPGCC (Table 2). In the multivariate analysis, synchronous cancer (HR = 6.8, 95%ClI: 2.0-22.7, P = 0.002) and stage III-IV
of GC (HR =10.0, 95%CI: 3.4-29.5, P < 0.001) were independently associated with a worse prognosis. Patients who
underwent gastrectomy (HR = 0.2, 95%CI: 0.1-0.6, P = 0.002) had a better OS rate.
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Table 2 Univariate and multivariate analysis for predictors of overall survival

Univariate Multivariate
Characteristics
HR (95%Cl) P value HR (95%Cl) P value

Age <65 Reference

> 65 1.8 (0.8-4.1) 0.162
Sex Female Reference

Male 0.9 (0.4-2.0) 0.719
Location of gastric cancer Lower Reference

Middle 1.9 (0.6-6.2) 0.262

Upper 1.8 (0.7-4.1) 0.200
Stage of gastric cancer 0-II Reference

11V 6.7 (2.9-15.6) <0.001 10.0 (3.4-29.5) <0.001'
Resection of gastric cancer No Reference

Yes 0.1 (0.1-0.3) <0.001 0.2 (0.1-0.6) 0.002'
Location of colorectal cancer Right hemicolon Reference

Left hemicolon 1.1 (0.2-5.3) 0.909

Sigmoid colon 1.1 (0.4-3.1) 0.882

Rectum 0.9 (0.3-2.5) 0.863
Stage of colorectal cancer 0-II Reference

-1v 1.1 (0.5-2.4) 0.831
Resection of colorectal cancer No Reference

Yes 0.3 (0.1-0.6) 0.002 0.4 (0.1-1.5) 0.202
DPGCC Metachronous Reference

Synchronous 3.0 (1.3-7.2) 0.013 6.8 (2.0-22.7) 0.002"

1P value is statistically significant (P < 0.05).
95%CI: 95% confidence interval; DPGCC: Dual primary gastric and colorectal cancer; HR: Hazard ratio.

TNM stage

m 117.4%

I 11 56.5%
I 21.7%

1V 4.4%

Ratio (%)
DOI: 10.4251/wjgo.v15.i11.1864 Copyright ©The Author(s) 2023.

Figure 3 Distribution of the TNM stage of gastric cancer in the patients whose first primary tumor was colorectal cancer.

DISCUSSION

In this retrospective study, we collected cases of DPGCC in a tertiary hospital and analyzed the clinical features and
prognoses between synchronous and metachronous cancer. The study showed that patients with metachronous cancer
had a better prognosis than that of patients with synchronous cancer. Synchronous cancer and stage III-IV GC were
independent risk prognostic factors for OS, while resection of GC was an independent protective prognostic factor.
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N
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Figure 4 Overall survival curves for dual primary gastric and colorectal cancer were analyzed. A: The type of dual primary gastric and colorectal
cancer; B: Resection of gastric cancer; C: Resection of colorectal cancer; D: Stage of gastric cancer; E: Stage of colorectal cancer.

The theory of the etiologic field effect has often been applied to explain the predisposition and progression of multiple
primary cancers[8]. The theory is also applicable to the initiation and progression of DPGCC. These patients'
gastrointestinal tracts are exposed to a combination of genetic and environmental factors, which contribute to the
development of the disease. As integral components of the continuous mucosal epithelium lining the gastrointestinal
tract, the epithelium of the stomach and colorectum is influenced by these factors, which predispose to synchronous or
metachronous carcinogenesis. Furthermore, the second primary cancer has a certain correlation with the first primary
cancer in patients with multiple primary cancers[9]. In this study, we focused on DPGCC because both are digestive tract
cancers and have a specific correlation. CRC is one of the most common tumors with multiple primary cancers, with an
incidence of 11.4%[9]. In addition, GC can also develop into a second primary cancer[10]. The incidence of second
primary cancer in GC patients ranges from 1% to 4.2%[2,11,12]. CRC is the most common second primary cancer in
patients with GC. A study suggested that the incidence of CRC in patients with GC was 1.3% (42/3291)[13]. In addition,
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GC is also the most common second primary cancer in patient with CRC. Another study showed that the incidence of GC
in patients with CRC was 2%-2.4%[14,15]. With the advancement of examination techniques and treatment methods, the
survival of patients with cancer will be prolonged, and the rate of detection and incidence of multiple primary cancers
will gradually increase. Therefore, for patients with DPGCC, regardless of which tumor is diagnosed first, checking for
the presence of another tumor should be done[16,17].

In the present study, we found that patients with synchronous cancer had a worse prognosis than patients with
metachronous cancer. We defined survival time as the time from the date of diagnosis of the first tumor to death from
any cause. These patients with metachronous cancer had a better treatment response for the first primary cancer,
resulting in having enough time to develop a second primary cancer. Therefore, patients with synchronous cancer were
associated with a poor prognosis, which is consistent with previous findings[18]. In addition, another study defined
survival time as the time from the date of surgery or chemotherapy for the second GC or CRC[3]. They also found that
patients with synchronous cancer had a worse prognosis than patients with metachronous cancer. Taken together, these
results suggest that synchronous cancer may be associated with poor prognosis in patients with DPGCC.

The treatment strategy for synchronous cancer is worth further study, because of the worse prognosis of synchronous
cancer. In this cohort of synchronous cancer, approximately 70% of patients had a chance to receive resection. Moreover,
the resection of GC was a prognostic protective factor. We believe that for synchronous cancer with a definitive diagnosis,
radical surgery should be performed for all tumors. Even if radical resection is not possible, palliative resection should be
attempted to achieve the best therapeutic outcome. A previous study found that the majority of second primary cancers
develop within 3 years after the first primary cancer[19].

In this study, we found that most of the second primary cancers occurred within 5 years. The second primary cancer
was detected by gastrointestinal endoscopy in long-term follow-up with surveillance. Therefore, it is essential and
valuable for patients to undergo regular follow-up and surveillance. For patients with GC or CRC, we believe that
postoperative surveillance of cancer should cover the whole digestive tract, rather than focusing on the primary site.
Typically, the first primary cancer is considered cured 5 years after radical resection, and the risk of second primary
cancer then significantly decreases. However, a study reported that second primary cancer occurred 10 years after the
treatment of the first primary cancer in some cases with GC[20]. Therefore, the author proposed that patients with GC
who underwent radical resection may need a longer time for regular and comprehensive surveillance. The current
strategy for the follow-up of cancer focuses on surveillance within 5 years after surgery, but there is insufficient attention
to longer follow-up. Considering economic factors, more evidence is needed to determine a more cost-effective
surveillance strategy.

This type of multiple primary cancer has also been reported in other countries[3,18,21-23]. Studies have assessed the
clinical characteristics of patients with GC who develop tumors at other locations, such as CRC and thyroid cancer[21].
Our study exclusively focused on the cases of DPGCC due to their significant interrelation. Unlike other studies that
primarily examined the risk factors for developing secondary tumors[22], we placed greater emphasis on the prognostic
factors of patients diagnosed with DPGCC. In addition to demographic characteristics and pathological factors,
therapeutic factors also play a crucial role in predicting the prognosis of DPGCC. Our results revealed that the resection
of GC was an independent predictor of OS. This finding will aid in the development of more effective treatment and
follow-up strategies. However, unlike the study conducted by Bok et al[23], this study did not compare DPGCC with
simple GC or CRC.

This study has some limitations. First, this is a retrospective study. Second, this was a single-center study with a small
sample size. To overcome these limitations, a multicenter and large sample size study is needed to validate these results.

CONCLUSION

In this study, the unresectable rate of synchronous CRC was higher than that of metachronous CRC. Early diagnosis and
surgical resection are the key factors in improving the outcome of patients with DPGCC. The prognosis appears to be
influenced by the stage of GC rather than the stage of CRC. Patients with synchronous cancer had worse OS, so radical
resection should be tried, and a better treatment strategy is worth further investigation.

ARTICLE HIGHLIGHTS

Research background
Colorectal cancer (CRC) and gastric cancer (GC) show high morbidity in China. The incidence of synchronous and

metachronous dual primary gastric and CRC (DPGCC) has increased. The studies evaluating the characteristics of
DPGCC are limited.

Research motivation

Currently, there are limited clinical investigations regarding the prognosis of DPGCC. The current treatment strategy
primarily comprises the treatment approach utilized for colorectal or GC. However, DPGCC may represent a unique
tumor type with distinct histological, clinical, and molecular features. Therefore, it is crucial to meticulously analyze the
clinical characteristics and prognosis of DPGCC to aid in clinical diagnosis and treatment.
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Research objectives
The present study analyses the clinicopathologic characteristics and prognosis in patients with DPGCC. These data will
provide important information to further our understanding of the diagnosis and treatment for DPGCC.

Research methods

Seventy-six patients with DPGCC at the Sixth Affiliated Hospital of Sun Yat-Sen University from October 2010 to August
2021 were included in the study cohort. The patients with DPGCC were divided into two groups synchronous and
metachronous. We compared overall survival (OS) between groups using Kaplan-Meier survival methods. Univariate
and multivariate analyses were performed using Cox's proportional hazards model to identify the independent
prognostic factors for OS.

Research results

Of the 76 patients with DPGCC, 46 and 30 were synchronous and metachronous cancers, respectively. The proportion of
unresectable CRC in patients with synchronous cancers was higher than that in patients with metachronous cancers
(28.3% wvs 3.3%, P = 0.015). The majority of the second primary cancers had happened within 5 years. Kaplan-Meier
survival analysis showed that the patients with metachronous cancers had a better prognosis than patients with
synchronous cancers (P = 0.010). The patients who had undergone gastrectomy (P < 0.001) or CRC resection (P < 0.001)
had a better prognosis than those who had not. In the multivariate analysis, synchronous cancer [hazard ratio (HR) = 6.8,
95% confidence interval (95%Cl): 2.0-22.7, P = 0.002] and the stage III-IV of GC (HR = 10.0, 95%CI: 3.4-29.5, P < 0.001)
were a risk prognostic factor for OS, while patients who underwent gastrectomy was a protective prognostic factor for OS
(HR =0.2,95%ClI: 0.1-0.6, P = 0.002).

Research conclusions

In this study, early diagnosis and surgical resection are the key factors in improving the outcome of patients with
DPGCC. The prognosis appears to be influenced by the stage of GC rather than the stage of CRC. The patients with
synchronous cancer had worse OS, so radical resection should be tried and the better treatment strategy is worth further
investigation.

Research perspectives

To further validate our findings and provide a more comprehensive understanding of the prognostic factors of DPGCC,
an additional retrospective and prospective study with a larger sample size and more extensive prognostic information is
warranted.
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