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Effect of screening colonoscopy frequency on colorectal cancer mortality in patients with a family history of colorectal cancer
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Abstract
BACKGROUND
Colorectal cancer is a common malignant tumor in China, and its incidence in the elderly is increasing annually. Inflammatory bowel disease is a group of chronic non-specific intestinal inflammatory diseases, including ulcerative colitis and Crohn’s disease.

AIM
To assess the effect of screening colonoscopy frequency on colorectal cancer mortality.

METHODS
We included the clinicopathological and follow-up data of patients with colorectal cancer who underwent laparoscopic colectomy or open colectomy at our Gastrointestinal Department between January 2019 and December 2022. Surgical indicators, oncological indicators, and survival rates were compared between the groups. The results of 104 patients who met the above criteria were extracted from the database (laparoscopic colectomy group = 63, open colectomy group = 41), and there were no statistically significant differences in the baseline data or follow-up time between the two groups.

RESULTS
Intraoperative blood loss, time to first ambulation, and time to first fluid intake were significantly lower in the laparoscopic colectomy group than in the open colectomy group. The differences in overall mortality, tumor-related mortality, and recurrence rates between the two groups were not statistically significant, and survival analysis showed that the differences in the cumulative overall survival, tumor-related survival, and cumulative recurrence-free rates between the two groups were not statistically significant.

CONCLUSION
In elderly patients with colorectal cancer, laparoscopic colectomy has better short-term outcomes than open colectomy, and laparoscopic colectomy has superior long-term survival outcomes compared with open colectomy.
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Core Tip: Screening colonoscopy performed at different time frequencies did not show a statistically significant effect on overall mortality, tumor-related mortality, and recurrence rates in colorectal cancer patients with a family history of rectal cancer. However, laparoscopic surgery demonstrated better short-term outcomes compared to open surgery, while maintaining comparable long-term survival results. This suggests that laparoscopic surgery may be a favorable option for elderly patients with colorectal cancer.

INTRODUCTION
Colorectal cancer is a common malignant tumor in China[1-5]. Owing to an increase in the elderly population, the incidence of colorectal cancer in the elderly is increasing annually[6-10]. There is no consensus on whether patients should undergo open or laparoscopic colectomy[11-15]. Furthermore, elderly patients with colorectal cancer have a high mortality rate after open colectomy[16], and early randomized controlled clinical studies on the short- and long-term outcomes of laparoscopic colectomy mostly excluded elderly patients. Until recently, the results of short-term studies have confirmed the applicability of laparoscopic colectomy in elderly patients. Although the short-term outcomes of laparoscopic colectomy in elderly patients with colorectal cancer have been reported to be superior to those of open colectomy in China, few reports have analyzed the long-term survival outcomes both in China and around the world[17-20]. In clinical practice, diverse temporal frequencies may affect screening accuracy. Therefore, we assessed the effect of screening colonoscopy at different frequencies on the mortality of patients with colorectal cancer and a family history of rectal cancer.

MATERIALS AND METHODS
General information
Patients with colorectal cancer who underwent laparoscopic or open colectomy at our Gastrointestinal Department between January 2019 and December 2022 according to the American Joint Committee on Cancer tumor-node-metastasis staging system (7th edition) were included in this study. Patients were selected according to the following criteria: Patients aged > 65 years; those who had postoperative pathologically confirmed primary colorectal or mucinous adenocarcinoma; and those who successfully underwent radical D3 resection, except for emergency colectomy. The patients were treated with a 5-fluorouracil-based postoperative chemotherapy regimen.

Observation indicators
Clinical and pathological data, including age, sex, tumor location, tumor size, degree of differentiation, type of pathology, surgical procedure, and tumor-node-metastasis stage, were included as observation indicators.

Perioperative-related indicators
Preoperative comorbidities, history of abdominal colectomy, mean operative time, intraoperative blood loss, postoperative length of hospital stay, time to first ambulation, time to first fluid intake, time to first gastric discharge, and postoperative complications were included as perioperative indicators. The above indexes were measured in both groups. Except for different treatment methods, the other arrangements were consistent between the two groups.

Oncological and prognostic indicators
The length of the specimen, distance of the tumor from both sides of the excised edge, number of dissected lymph nodes, number of positive lymph nodes, recurrence rate, overall survival rate, and tumor-related survival rate were included as oncological and prognostic indicators.

Statistical analysis
SPSS 25.0 software was used for statistical analyses. Measurement data are expressed as the mean ± SD, and the t-test was used for comparison between groups and within groups. Enumeration data are expressed as percentages or composition ratios n (%), and the χ2 test was used for comparison between groups and within groups. P < 0.05 was considered statistically significant.

RESULTS
Comparison of clinical and pathological data between the two groups
The results of 104 patients who met the above criteria were extracted from the database (laparoscopic colectomy group = 63, open colectomy group = 41). The differences in sex, age, tumor location, tumor size, degree of differentiation, and pathological stage between the two groups were not statistically significant (Table 1).

Comparison of perioperative-related indicators between the two groups
Except for the preoperative anemia rate, which was higher in the laparoscopic colectomy group than in the open colectomy group, no statistically significant difference was noted between the two groups in terms of preoperative comorbidities and preoperative abdominal digestive disease history; intraoperative blood loss, time to first ambulation, and time to first fluid intake were significantly lower in the laparoscopic surgery group than in the open surgery group. The mean operative time was slightly longer in the laparoscopic colectomy group than in the open colectomy group, although the difference was not statistically significant.

Comparison of oncological indicators between the two groups
No statistically significant differences were noted in the length of the specimens, distance of the tumor from the cut edge on either side, number of lymph nodes dissected, or number of positive lymph nodes between the two study groups (Table 2).

Comparison of  intestinal cleaning compliance rate between the two groups
The compliance rates of intestinal cleanliness in the observation and control groups were 90.47% and 53.66% (144/200), respectively, thus indicating a significant difference (Table 3).

Bowel examination preparation
The Boston bowel preparation scale score and adenoma detection rate in the laparoscopic colectomy group were higher than those in the open colectomy group, whereas the colonoscopy time was shorter than that in the control group (P < 0.05) (Table 4). Based on Tables 1-4 and the current research results, it can be seen that the frequency of colonoscopy had a greater impact on the mortality of colorectal cancer in patients with a family history of colorectal cancer, which can be used as a means of evaluation.

DISCUSSION
Delay in consultation is common in patients with a positive family history of colorectal cancer
This study found that patients with a positive family history of colorectal cancer experienced serious delays in consultation[21-25], with a delay rate of 39.9%, and many patients missed the optimal time for early detection and treatment of colorectal cancer[26-30]. The results of the univariate analysis showed that a longer time to consultation is associated with a more advanced pathological stage and worse prognosis. Therefore, delayed consultation seriously affects the prognosis of patients and increases the burden on families and the society. The reason for the delay in consultation in the current study was that the hospital where the study was conducted is a higher-level specialist hospital where patients from various regions of the country visit, and the patient’s knowledge of the disease varied. Conversely, a previous study conducted the study at a general hospital, and the patients included were mostly residents of the big city where they were located[29]; furthermore, the patients had sufficient knowledge of the disease and medical examination findings. Therefore, consultations were conducted in a timely manner. The delay in consultation of patients in the present study was similar to that in studies from other developing countries[31] but was more serious than that in Denmark[32]. This finding may be related to differences in socioeconomic and cultural environments, particularly in health service policies, resources, and organizations in different regions, in addition to individual factors[33].

The level of social support for patients with colorectal cancer and a positive family history of colorectal cancer is low and needs improvement
The effect of social support as an available external resource wherein individuals engage with and receive information, comfort, and reassurance from other people or groups in formal and informal ways[34] has received increasing attention in the field of nursing. Good social support has a positive effect on the physical and mental health of patients with cancer[35]. The results of the present study showed that the total social support score of patients with colorectal cancer and a family history of colorectal cancer (37.51 ± 8.43) was higher than that of the normal population. The reason for the low level of social support in this study could be attributed to the fact that negative tumor-related events in other members of the family tended to make patients feel negative and unable to seek and use social support. Moreover, it specifies that most patients failed to understand the positive role of social support for patients with cancer and were unable to obtain a high level of social support from their sick relatives during previous medical treatment. Therefore, healthcare professionals should pay special attention to patients with a positive family history of cancer, understand their level of social support, take effective measures to improve the social support of each individual, encourage patients and their relatives to socialize more with friends, encourage behaviors that could help others, and seek external help for increasing social support. Healthcare professionals should use appropriate communication methods to provide effective social support to patients.

Timing of consultation for patients with colorectal cancer and a positive family history of colorectal cancer is influenced by multiple factors
The timing of patient visits in the present study was influenced by several factors, including the level of social support, medical examinations, and number of relatives with cancer.

Effect of social support level on consultation timing: The results of this study showed that the level of social support was significantly negatively associated with the delay in patient hospital visits and that the lack of social support significantly increased the delay in hospital visits, thus suggesting that good social support has an enabling effect on patients’ timely hospital visits. This finding is in line with the findings of both national and international studies. Patients who lack social support may be less able to adapt psychosocially, thus leading to high levels of psychological stress and negativity, which may affect their self-esteem levels and coping methods. Furthermore, individuals who lack social support may receive less positive advice and opinions from others regarding seeking medical care, thus ultimately predisposing them to delays in seeking medical care. Previous studies have shown that talking to others after symptoms have been identified can reduce delays in consultation, and close relationships with family members can help determine symptoms and facilitate consultation. Patients who are living alone are more likely to experience delays in consultation than those living with family members, and many patients are persuaded and encouraged by family members to seek consultation. Therefore, healthcare professionals should teach patients on how to obtain support from their families and instruct patients’ relatives on how to help and encourage patients obtain support from outside the family, particularly for the management of cancer within their family. Mutual support for the entire family is important.

Effect of medical examination status on consultation timing: This study showed that the length of delay in consultation for patients with colorectal cancer was significantly correlated with the status of medical examination, and the delay in consultation was shorter for patients who had undergone medical examination than for those who had never undergone a medical examination. Those who had undergone a medical examination were more aware of the disease, more worried about their health condition, more alert, and more likely to consult the doctor immediately after the appearance of symptoms (Table 5).
Colorectal cancer can be immediately detected during physical examinations; thus, the time to visit a doctor is greatly reduced. However, the results of this study showed that more than half of the patients with colorectal cancer had never undergone a physical examination and that only eight patients (5.2%) had been screened for colorectal cancer. This indicates that although the prevention and treatment of colorectal cancer are receiving increasing attention, prevention and treatment efforts are quite uneven across regions, and the cooperation of some patients is low compared with patients in developed countries.

Effect of number of relatives with cancer on consultation timing: The results of this study showed that the number of relatives suffering from colorectal cancer significantly influenced the time taken to see a patient. Patients with three or more relatives with colorectal cancer had significantly shorter times to consultation than other patients. A larger number of relatives with similar diseases may draw the attention of family members to the disease, thus allowing them to actively or passively obtain information about the clinical symptoms, prevention methods, and treatment of the disease; make quicker and riskier decisions; and seek medical attention quickly when they develop symptoms. However, the results of the present study showed that even when relatives had a history of colorectal cancer, the delay in consultation was still significant, and the major reason for the delay was the “lack of knowledge and attention”. This is because there is a lack of health education for patients and their relatives on the causes, clinical symptoms, and screening of colorectal cancer during clinical treatment and care. Despite the greater understanding of the genetic mechanism of tumors in recent years, its clinical application has not yet been popularized. Most medical institutions in China are still managing the disease according to the diagnosis and treatment model of sporadic colorectal cancer, thus resulting in high-risk groups not being identified in time.

Summary and recommendations
Given that colorectal cancer is a common cancer in China, improving its prevention and control is of great significance to both individuals and the country. This study shows that delayed consultation is common among patients with colorectal cancer and a family history of colorectal cancer, and the acceptance rate of colorectal cancer screening is very low. Therefore, healthcare professionals should pay attention to the intervention of delayed consultation and screening of patients in the secondary prevention of colorectal cancer by taking the following measures: (1) Clinical practice should ensure the accuracy of family history taking to avoid missing diagnosis because of incomplete family history taking; (2) Referring patients with a positive family history of colorectal cancer to oncological genetic counseling for further confirmation of the diagnosis; (3) Explaining in detail the hereditary aspects of colorectal cancer, law of inheritance, and range of high-risk relatives to patients and relatives who are suspected of having a genetic predisposition to the disease; (4) Popularizing the knowledge of symptom recognition and screening of colorectal cancer in medical and nursing staff at all levels to strengthen health education for patients and their relatives and encourage participation in cancer prevention health check-ups; (5) Medical centers that treat a large number of patients with colorectal cancer should adopt case management for the dedicated and systematic management of high-risk families to track colorectal cancer screening, early diagnosis, and treatment of patients’ high-risk relatives; and (6) Emphasizing the importance of education on cancer prevention and control for people in rural and remote areas.

CONCLUSION
This study was designed to develop effective measures for the prevention, control, and treatment of colorectal cancer. These results provide a scientific basis for the early treatment of tumors in the relatives of patients with hereditary colorectal cancer and for the systematic management of families with hereditary colorectal cancer. This study has great clinical value as a reference for the treatment and prevention of malignant tumors of the gastrointestinal tract.
In summary, screening strategies should be improved, screening should be integrated with other public health campaigns, more cost-effective screening techniques should be sought, screening methods with high sensitivity and accuracy should be explored, risk stratification should be performed using low-cost and high-efficiency risk assessment tools, technologies such as data mining and artificial intelligence should be appropriately utilized to establish a more accurate colorectal cancer screening prediction model, and individualized screening should be carried out for high-risk groups. It also suggests screening methods, starting ages, and screening intervals for different risk groups, and establishes a reasonable screening model.

ARTICLE HIGHLIGHTS
Research background
Colorectal cancer is one of the common malignant tumors in China, and its incidence in the elderly population has steadily increased. Inflammatory bowel disease is a group of chronic non-specific intestinal inflammatory diseases, including ulcerative colitis and Crohn 's disease.

Research motivation
To evaluate the effect of colonoscopy frequency on the mortality of colorectal cancer.

Research objectives
We included the clinicopathological and follow-up data of patients with colorectal cancer who underwent laparoscopic colectomy or open colectomy at our gastrointestinal department.

Research methods
Surgical indicators, oncological indicators, and survival rates were compared between the groups. The results of 104 patients who met the inclusion criteria were extracted from the database (laparoscopic colectomy group = 63, open colectomy group = 41), and there were no statistically significant differences in the baseline data or follow-up time between the two groups.

Research results
Intraoperative blood loss, the time to firs ambulation, and time to first liquid meal in the laparoscopic colectomy group were significantly lower than those in the open colectomy group. There was no significant difference in total mortality, tumor-related mortality, or recurrence rate between the two groups. Survival analysis showed that there was no significant difference in cumulative overall survival rate, tumor-related survival rate, or cumulative recurrence-free survival rate between the two groups.

Research conclusions
In elderly patients with colorectal cancer, laparoscopic colectomy has better short-term outcomes than open colectomy.

Research perspectives
Laparoscopic colectomy has superior long-term survival outcomes compared with open colectomy.
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Table 1 Comparison of clinical and pathological data between the two groups
	
	Laparoscopic colectomy group (n = 63)
	Open colectomy group (n = 41)
	P value

	Age (yr)
	72.3 ± 5.0
	70.8 ± 4.3
	0.109

	Sex (n)
	
	0.532
	0.466

	Male
	37
	27
	

	Female
	26
	14
	

	Tumor size (cm)
	4.7 ± 2.3
	4.4 ± 1.4
	0.406

	Tumor location (n)
	
	
	0.281

	Colon
	36
	19
	

	Rectum
	27
	22
	

	Right colon
	20
	8
	

	Left colon
	4
	1
	

	Transverse colon cancer
	0
	3
	

	Total colon
	1
	0
	

	Sigmoid colon
	11
	7
	

	Low rectum
	18
	6
	

	High rectum
	6
	9
	

	Middle rectum
	3
	7
	

	Degree of tumor differentiation (n)
	
	1.279
	0.528

	Well differentiation
	20
	13
	

	Moderate differentiation
	36
	26
	

	Low differentiation
	7
	2
	

	T stage (n)
	
	0.811
	0.667

	T1
	0
	0
	

	T2
	4
	2
	

	T3
	52
	32
	

	T4
	7
	7
	

	Lymph node metastasis (n)
	
	0.633
	0.426

	N0
	35
	26
	

	N1
	28
	15
	

	N2
	0
	0
	

	TNM stage (n)
	
	3.195
	0.362

	IIA
	32
	20
	

	IIB
	3
	6
	

	IIIA
	4
	2
	

	IIIB
	24
	13
	


[bookmark: _Hlk152177974]TNM: Tumor-node-metastasis.


Table 2 Comparison of oncological indicators between the two groups
	
	Laparoscopic colectomy group, (n = 63)
	Open colectomy group, (n = 41)
	t-value
	P value

	Length of specimen (cm)
	
	
	
	

	Colon cancer
	30.1 ± 17.8
	23.6 ± 9.3
	1.492
	0.142

	Rectal cancer
	19.7 ± 8.6
	16.8 ± 4.2
	1.364
	0.394

	Tumor distance from proximal margin (cm)
	
	
	
	

	Colon cancer
	12.1 ± 6.4
	12.8 ± 6.4
	0.885
	0.721

	Rectal cancer
	9.2 ± 4.3
	8.9 ± 3.9
	0.281
	0.770

	Tumor distance from distal margin (cm)
	
	
	
	

	Colon cancer
	10.1 ± 8.8
	7.9 ± 4.0
	0.984
	0.330

	Rectal cancer
	6.5 ± 4.5
	4.3 ± 1.7
	0.148
	0.883

	Number of resected lymph nodes (n)
	
	
	
	

	Colon cancer
	11.1 ± 6.3
	12.0 ± 6.0
	0.602
	0.380

	Rectal cancer
	9.0 ± 5.3
	10.3 ± 5.7
	0.148
	0.349

	Number of positive lymph nodes (n)
	
	
	
	

	Colon cancer
	0.7 ± 1.1
	0.5 ± 0.7
	0.853
	0.398

	Rectal cancer
	1.1 ± 1.7
	0.6 ± 1.1
	1.446
	0.258




[bookmark: OLE_LINK6801][bookmark: OLE_LINK6802]Table 3 Comparison of intestinal cleaning compliance rate between the two groups, n (%)
	Group
	N
	1
	2
	3
	4
	Rate

	Laparoscopic colectomy group (n = 63)
	63
	23
	20
	10
	4
	57 (90.47)

	Open colectomy group (n = 41)
	41
	10
	10
	1
	1
	22 (53.66)

	χ2
	-
	-
	-
	-
	-
	6.939

	P value
	-
	-
	-
	-
	-
	0.008




Table 4 Comparison of perioperative-related indicators between the two groups
	
	Laparoscopic colectomy group, (n = 63)
	Open colectomy group, (n = 41)
	χ2, t, or Z value
	P value

	Preoperative comorbidities, n (%)
	
	
	
	

	Anemia
	25 (39.7)
	7 (17.1)
	5.960
	0.015a

	Intestinal obstruction
	12 (19)
	5 (12.2)
	0.853
	0.356

	Hypoproteinemia
	17 (27)
	7 (17.1)
	1.374
	0.241

	High blood pressure
	20 (31.7)
	12 (29.3)
	0.072
	0.789

	Diabetes
	7 (11.1)
	4 (9.8)
	0.048
	0.826

	Pneumonia or bronchitis
	8 (12.7)
	8 (19.5)
	0.886
	0.347

	Viral hepatitis
	6 (9.5)
	1 (2.4)
	1.986
	0.159

	History of digestive disease, n (%)
	5 (7.9)
	5 (12.2)
	0.518
	0.472

	Average operation time (min)
	175.2 ± 43.8
	171.9 ± 58.8
	0.325
	0.746

	Intraoperative bleeding (mL)
	80.4 ± 60.6
	169.4 ± 95.1
	5.325
	0.000a

	Postoperative hospital stay (d)
	12.9 ± 3.7
	13.7 ± 6.7
	0.837
	0.405

	Time to first ambulation (d)
	2.8 ± 2.1
	5.1 ± 2.2
	5.243
	0.000a

	Time to first liquid meal (d)
	3.7 ± 1.9
	5.0 ± 2.1
	3.142
	0.002a

	Time to first exhaust (d)
	3.3 ± 1.3
	3.9 ± 1.5
	1.960
	0.053

	Postoperative complications, n (%)
	6 (9.5)
	9 (22.0)
	3.108
	0.078

	Bleeding from the anastomosis
	1
	2
	
	

	Anastomotic fistula
	1
	0
	
	

	Postoperative intestinal obstruction
	1
	3
	
	

	Infection of the incision
	0
	1
	
	

	Abdominal infection
	0
	1
	
	

	Diarrhea
	3
	1
	
	

	Postoperative urinary retention
	0
	1
	
	


aP < 0.05 represents a significant difference between the two groups.

Table 5 Comparison of results of bowel preparation assessment in 104 patients undergoing colonoscopy
	Group
	BBPS score
	Colonoscopy time (min)
	Adenoma detection rate (%)

	Laparoscopic colectomy group (n = 63)
	7.24 ± 1.07
	5.63 ± 1.93
	26.00

	Open colectomy group (n = 41)
	5.63 ± 1.93
	9.81 ± 2.08
	13.33

	t/χ2
	49.21
	5.79
	4.75

	P value
	< 0.0001
	0.02
	0.03


BBPS: Boston bowel preparation scale
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