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ABSTRACT

The survival rate for colorectal cancer has seen notable improvements thanks to advancements in early detection
and treatment methods. As a result, the focus has increasingly shifted toward understanding the long-term health
and well-being of survivors. This concern primarily revolves around three key areas: quality of life, psychological
health, and financial burdens. In this article, we examine the quality of life of long-term colorectal cancer
survivors, considering various treatment options such as surgery, radiation, chemotherapy, and watchful waiting.
A particular emphasis is placed on sexual functioning, an aspect often overlooked in clinical settings, and its role
in overall quality of life. In addition, this review examines the psychosocial challenges and financial pressures
that survivors often encounter, delving into the factors that contribute to these issues. Survivors often experience
persistent problems such as chemotherapy-induced peripheral neuropathy, dry mouth, hair loss, gastrointestinal
problems resulting in frequent and urgent bowel movements, and incontinence. They may also face complications
related to ostomy care, dissatisfaction with body image, sexual dysfunction, and an overall decline in life
satisfaction. Psychosocial challenges such as anxiety, depression, and distress, along with the financial strain of
treatment expenses and potential job loss, exacerbate their situation. Although these problems are not easily
addressed, the review aims to provide a foundation for the development of targeted interventions, offering
guidance for both researchers and healthcare providers in crafting effective support strategies to tackle these
diverse challenges.
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Introduction

According to GLOBOCAN’s global cancer statistics, colorectal cancer (CRC) was responsible for 10% of new
cancer cases and 9.4% of cancer-related deaths in 2020, making it the third most common cancer in terms of
incidence and the second leading cause of cancer mortality [1]. Although there has been a noticeable increase in
cases of early-onset CRC, particularly in individuals under 50, the majority of survivors—approximately three-
quarters—are over the age of 65, as reported by the American Cancer Society and the National Cancer Institute
in 2022 [2].

The treatment landscape for CRC has evolved over the years, with surgery still being the most commonly used
method. Other available options include chemotherapy, radiotherapy, immunotherapy, combination treatments,
and a wait-and-watch strategy. The treatment decision is shaped by factors like the cancer stage, tumor type, and
the patient-provider decision-making process [3]. For stage I and II colon cancers, surgery is generally performed
without the need for chemotherapy or radiation [2]. Only patients with high-risk stage II colon cancer and those
with stage III colon cancer typically receive adjuvant chemotherapy after surgery to reduce the risk of recurrence.
In cases of stage I rectal cancer, over 60% undergo surgery, and about half of these patients also receive
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neoadjuvant chemotherapy or radiotherapy. For stage II and III rectal cancers, a combination of neoadjuvant
chemotherapy, radiotherapy, and surgery is common. In the case of stage IV CRC, nearly half of colon cancer
patients and 30% of rectal cancer patients undergo combined surgery, chemotherapy, and/or radiotherapy.
Immunotherapy might be considered for patients whose tumors display certain molecular characteristics [4, 5].
The field has also seen innovations in surgical options, with a growing focus on organ preservation. Super
minimally invasive surgery, enabled by digestive endoscopy, represents a major advancement over traditional and
laparoscopic methods, prioritizing minimal disruption to the body’s natural anatomical structure [6]. Further
research is needed to assess the long-term benefits of these approaches on survivors’ quality of life.

Thanks to advancements in early detection, surgery, chemotherapy, radiotherapy, and immunotherapy, survival
outcomes for CRC patients have significantly improved. The American Cancer Society and the National Cancer
Institute reported that the 5-year relative survival rate for CRC patients diagnosed between 2011 and 2017 reached
65%, an increase of roughly 15% compared to four decades ago [2]. As survival rates rise, there is a growing
focus on understanding the long-term well-being of CRC survivors. This review aims to provide a comprehensive
summary of research on aspects such as quality of life, financial burdens, psychological health, and more, to
inform the development of interventions to address these long-term challenges.

Results and Discussion

Quality of life

The assessment of quality of life in colorectal cancer (CRC) patients typically relies on widely used scales,
including the EORTC QLQ-C30, EORTC QLQ-CR29, and EORTC QLQ-CR38, along with the EuroQoL 5-
dimension (EQ-5D-5L) and the SF-36, which all measure various aspects of health [7-11]. These instruments
assess multiple areas such as bowel, urinary, and sexual functions, as well as physical, social, cognitive, and
emotional well-being. Additionally, specialized scales like the LARS for intestinal function, IPSS for urinary
issues, and IIEF and FSFI for sexual health evaluation are incorporated [7, 11]. The focus of these evaluations
includes gastrointestinal health, the impact on daily physical activities, emotional well-being, social interactions,
financial challenges, and general health.

Surgical treatment and quality of life

The type of surgical intervention plays a pivotal role in determining the long-term well-being of colorectal cancer
(CRC) patients. Guren et al. [12] observed that patients who underwent abdominoperineal resection (APR)
experienced a more considerable decline in their quality of life compared to those who had low anterior resection.
Similarly, Koneru et al. [13] suggested that the presence of significant low anterior resection syndrome (LARS)
post-surgery significantly contributed to this difference in quality of life. For patients with mild or no LARS, their
quality of life was significantly better than those in the APR group, while those with severe LARS faced similar
challenges in quality of life as APR patients. A study that compared various surgical options for rectal cancer
found no significant differences in overall quality of life between groups. However, body image perception was
notably worse in the APR group. Additionally, patients who underwent manual colorectal anastomosis had a
substantially higher incidence of severe LARS compared to those with mechanical anastomosis (83.3% vs. 56.6%,
P =0.002) [14]. Female patients who had APR also faced an increased likelihood of experiencing dyspareunia
(OR =2.61, 95% CI = 1.00-6.85). In cases where low anterior resection caused intestinal dysfunction, there was
an association with bladder storage issues (OR = 1.64, 95% CI = 1.01-2.65), urinary incontinence (OR = 2.17,
95% CI = 1.35-3.50), and decreased libido (OR = 2.69, 95% CI = 1.21-5.98) [15]. According to a meta-analysis,
patients undergoing sphincter-preserving surgery for rectal cancer showed that intestinal dysfunction mainly
affected social and emotional aspects of their quality of life, thereby diminishing their overall health status [16].
Long-term CRC survivors (= 15 years) reported quality of life levels similar to the control group in terms of
fatigue, and urinary, physical, and emotional health. However, intestinal dysfunction continued to persist as a
long-term concern for these patients [17].

In studies that focused on tumor location’s impact on post-surgical quality of life, comparisons between colon and
rectal cancer, as well as between right-sided and left-sided colon cancers, have been made. Keane ez al. [18] found
that almost 50% of rectal cancer patients who had low anterior resection experienced severe LARS, whereas only
25% of sigmoid colon cancer patients and 26% of non-cancer-matched controls faced the same issue. Despite
these differences in LARS rates, no significant variations in overall quality of life were found across the groups.
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Further analysis highlighted that factors such as the height of the anastomosis, the creation of a stoma, and
radiotherapy were all linked to severe LARS in rectal cancer survivors [18]. Contrasting this, another study
reported that both rectal and colon cancer patients faced significant gastrointestinal dysfunction after surgery, with
severe LARS occurring in 21% of colon cancer patients and 55% of rectal cancer patients. In these patients, severe
LARS had a marked negative impact on their quality of life [19]. A study comparing the outcomes of left-sided
versus right-sided colon resections found a slight increase in severe LARS incidence in right-sided resections
(20.6% vs. 15.6%). After adjusting for age and gender, the odds of severe LARS were higher in right-sided
resection patients (OR 1.48, 95% CI 1.03-2.13; P = 0.035), and this was linked to reduced quality of life [20].
Severe LARS continued to be a major factor contributing to lower quality of life in these patients [20].

As for the surgical technique itself, a cohort study comparing laparoscopic and robotic-assisted surgeries found
that patients who underwent robot-assisted or transanal surgery had a lower chance of requiring a permanent stoma
after low anterior resection (OR = 0.39; 95% CI = 0.25-0.59, and OR = 0.35; 95% CI = 0.22-0.55, respectively)
[21]. However, stoma-related complications were prevalent in 45.4% of stoma patients, including issues like high
stoma output, skin irritation, and parastomal hernia. A follow-up study tracking CRC survivors over a decade
revealed that while stoma patients faced more immediate complications, such as bleeding and infections, the
incidence of long-term complications (including hernias, urinary retention, and intestinal obstruction) became
similar for both stoma and non-stoma patients. Stomas were also associated with a higher likelihood of fistula
formation (OR = 5.4; 95% CI = 1.4-21.2), which negatively impacted the health-related quality of life (P < 0.05)
[22]. Newer studies suggest that permanent stomas, especially after low rectal cancer surgery, contribute to a
decreased long-term quality of life, influencing daily activities and personal relationships [23]. However, this
effect appears to be less significant in older patients. In research conducted by Orsini ef al. [24], elderly patients
(aged seventy and above) who had undergone total mesorectal excision (TME) showed minimal differences in
their quality of life whether they had a stoma or not, based on assessments using the SF-36 and EORTC QLQ-
C38 questionnaires.

Radiotherapy and its influence on post-treatment quality of life

Radiotherapy is a critical component in the treatment of rectal cancer, and while effective, it has been associated
with an increased likelihood of bowel complications. Both preoperative (neoadjuvant) and postoperative
(adjuvant) radiotherapy have been found to exacerbate bowel dysfunction in survivors. According to Guren et al.
[12], those undergoing radiotherapy reported significantly worse symptoms, including irregular bowel
movements, urgency, and fecal incontinence. Similarly, Bruheim ef al. [25] in their cohort study found notable
differences between irradiated and non-irradiated patients, showing that those who received radiotherapy had
higher incidences of frequent bowel movements, fecal incontinence (49% versus 15%, P <0.001), and dependency
on sanitary pads (52% versus 13%, P < 0.001), as well as an increased rate of urinary incontinence (9% versus
2%, P =10.001), and poorer social function. Additionally, preoperative radiotherapy has been associated with a
range of sexual and urinary dysfunctions, including dyspareunia (OR =2.76, 95% CI = 1.12-6.79), reduced libido
(OR =2.22, 95% CI = 1.09-4.53), and challenges in sexual activity (OR = 0.55, 95% CI = 0.30 - 0.98) [15].
Chronic proctitis, a consequence of pelvic radiotherapy, is another complication that significantly impacts
survivors’ well-being, leading to persistent pain, which in turn affects their functional capacity and quality of life

(3]

Chemotherapy and long-term quality of life in CRC survivors

Chemotherapy remains a cornerstone in treating colorectal cancer (CRC), but it has significant long-term effects
on quality of life, especially among younger survivors. In a cohort of 562 CRC patients, chemotherapy was linked
to worsened quality of life after five years, particularly among those under 70 years old. The treatment often
induces issues such as anorexia, taste disturbances, and alopecia, affecting the patient’s physical and cognitive
abilities. Among survivors over 70 years of age, chemotherapy led to dry mouth and hair loss [26]. A study by
Vardy et al. [27] reported that nearly half of the patients diagnosed with localized CRC had cognitive impairments
within two years of treatment, compared to just 13%-19% in the general population (P < 0.001). However, long-
term follow-up revealed no major differences between the cognitive status of long-term CRC survivors and
healthy controls (16% vs. 8%) [28]. Furthermore, multiple studies suggest that chemotherapy’s influence on
cognitive function in CRC survivors is relatively minimal [27, 29-31].
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A known side effect of chemotherapy, particularly with oxaliplatin, is neurotoxicity, often presenting as numbness
in the extremities, with the severity depending on the dosage. A meta-analysis revealed that the rates of peripheral
neuropathy in patients were 58%, 45%, 32%, and 24% at six months, one year, two years, and three years post-
treatment, respectively [32]. While chemotherapy often causes diarrhea, it typically resolves spontaneously and
does not seem to affect long-term quality of life [33].

Wait-and-see strategy and survivors’ quality of life

The “wait-and-see” strategy, a newer approach that avoids surgery in favor of strict monitoring, has garnered
increasing attention for its potential impact on survival and quality of life outcomes. In a study of 880 rectal cancer
patients, those who followed the wait-and-see approach after achieving a clinically complete response exhibited
a local recurrence rate of 25.2% at two years. At five years, the overall survival rate was 85%, and disease-specific
survival reached 94% [34, 35]. In another study tracking 278 patients who had a complete or near-complete
response to neoadjuvant treatment, 80% chose the wait-and-see strategy, with 6% opting for local resection and
14% receiving total mesorectal excision (TME). Interestingly, while a significant portion of patients in the wait-
and-see group experienced severe intestinal dysfunction and sexual dysfunction (especially in males), overall,
those who chose this approach reported a higher quality of life compared to those undergoing further surgery [11].

Sexual health and its impact on quality of life

In a research study conducted in the Netherlands, utilizing the sexual function subscale of the EORTC QLQ-
CR38, a sample of 1,371 CRC survivors was assessed, out of which 1,359 had undergone surgery. This study
revealed that male survivors of rectal cancer faced significantly higher rates of erectile dysfunction (54% vs. 25%,
P <0.0001) and ejaculation issues (68% vs. 47%, P < 0.001) compared to those with colon cancer. Moreover, the
occurrence of sexual pain was notably higher in female survivors of rectal cancer (30%) than in those with colon
cancer (9%), both of which were far greater than in the general population (0%, P = 0.001) [36]. A study by
Bregendahl et al. [15] found that 72% of female rectal cancer survivors reported experiencing vaginal dryness,
53% experienced sexual pain, and 69% indicated a reduction or complete loss of sexual interest. Despite the
commonality of sexual health issues among CRC survivors, conversations regarding sexual function between
patients and healthcare providers are often insufficient [37, 38]. Barriers such as time constraints and insufficient
knowledge regarding treatment options for sexual dysfunction may hinder effective communication. Increasing
proactive discussions and better utilization of referral resources could be key to addressing these concerns [38].
Although it is well-documented that CRC patients face sexual health challenges during and after treatment, there
is still a lack of sufficient long-term studies and interventional strategies to address these issues and enhance
quality of life [39].

Psychological health challenges

Many survivors of CRC report difficulty returning to their normal lives following treatment, with the anxiety of
potential recurrence significantly contributing to mental health challenges [2, 40]. Studies examining
psychological distress in CRC survivors show considerable variation in the prevalence of anxiety, depression, and
distress, likely due to differences in research methods and assessment tools. In one prospective study of 1,966
CRC survivors, 42% reported psychological distress five years after diagnosis, including anxiety, depression, or
somatic complaints [41]. Another report by Chambers et al. [42] indicated that only 5% of individuals reported
severe mental health issues five years after diagnosis. Despite limited research, existing findings highlight that a
significant portion of long-term CRC survivors experience psychological distress, particularly anxiety and
depression [43].

Dunn et al. [41] observed that male survivors had a higher likelihood of mental health struggles compared to their
female counterparts (P < 0.001). The study suggested that younger men, particularly those with low educational
attainment and limited social support, may benefit from targeted interventions. In a five-year longitudinal study
of rectal cancer patients, mental health scores on the SF-36 scale showed no significant gender differences,
although women’s mental health improved over time, while men’s remained relatively unchanged [44].
Furthermore, an 11-year follow-up study on rectal cancer survivors revealed that those with permanent stomas
had worse mental health outcomes compared to those without stomas [45]. Survivors who undergo permanent
stoma surgery often face psychological difficulties, primarily linked to post-surgical adjustment and coping with
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bodily changes. To improve the quality of life for these individuals, it is crucial to address aspects such as
emotional support, social integration, and a sense of belonging [46].

Economic strain and its effects on quality of life

Economic challenges are a significant issue for approximately 40% of CRC survivors, with estimates ranging
from 7% to 80%. Economic strain related to CRC has been shown to negatively affect the quality of life (OR =
2.54, 95% CI = 1.62-3.99) [47-49]. Mo et al. [50] reported that over half of survivors with stage I-III CRC
experience considerable financial pressure. Factors such as younger age, lower family income, unemployment,
chemotherapy treatment, and lack of social support are strongly associated with economic burden (P < 0.05).
Financial strain can lead to decreased adherence to treatment plans, which in turn affects both survival rates and
overall quality of life [51].

Conclusion

In the current landscape of personalized medicine, which emphasizes multidisciplinary and precise treatments, we
must consider not just the survival rates but also the long-term well-being of colorectal cancer (CRC) survivors.
Those who survive CRC may experience a range of complications that go beyond the physical—such as
chemotherapy-related neuropathy, dry mouth, and hair loss—but they also face ongoing issues like bowel
dysfunction (including frequent bowel movements, urgency, and fecal incontinence). Survivors can struggle with
colostomy management, body image concerns, and sexual health challenges, all of which significantly affect their
quality of life. Additionally, psychological burdens such as anxiety, depression, and stress are common, as are
financial strains resulting from treatment expenses and potential job loss. This review has outlined various
perspectives on the long-term health status of CRC survivors, discussing the impacts of different treatment
modalities (including surgery, radiation, chemotherapy, and wait-and-see approaches) on survivors’ quality of life
and mental health, while also considering how gender, age and the presence of a colostomy influence these
outcomes. While immediate solutions may be difficult to implement, this work offers valuable directions for future
research and clinical practice.

The treatment and survival of cancer undoubtedly leave a lasting mark on the health and daily functioning of CRC
survivors. As a result, it is critical to offer them comprehensive, coordinated follow-up care that addresses not
only their physical recovery but also their emotional and social challenges. Tailoring care to meet the individual
needs of each patient based on their treatment history is essential. Although clinical follow-up care is still evolving,
the need to educate CRC survivors on effective health management has become increasingly recognized. For
example, the American Cancer Society has developed guidelines to support survivors in minimizing the negative
impacts of long-term cancer survival [3]. Moving forward, further strategies to improve CRC survivors’ long-
term health outcomes will likely emerge, guiding efforts to improve their overall quality of life.

Acknowledgments: None
Conflict of Interest: None

Financial Support: National Key Research and Development Program of China (grant number:
2022YFC2503600).

Ethics Statement: None
References

1. Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I, Jemal A, et al. Global cancer statistics 2020:
Globocan estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin.
2021;71(3):209-49.

2. Miller KD, Nogueira L, Devasia T, Mariotto AB, Yabroff KR, Jemal A, et al. Cancer treatment and
survivorship statistics. CA Cancer J Clin. 2022;72(5):409-36.

3. El-Shami K, Oeffinger KC, Erb NL, Willis A, Bretsch JK, Pratt-Chapman ML, et al. American cancer
society colorectal cancer survivorship care guidelines. CA Cancer J Clin. 2015;65(6):428-55.

e

16



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Cai et al., Long-Term Survival Outcomes of Colorectal Cancer Survivors: An In-Depth Exploration

Biller LH, Schrag D. Diagnosis and treatment of metastatic colorectal cancer: a review. Jama.
2021;325(7):669-85.

Sonbol MB, Mountjoy LJ, Firwana B, Liu AJ, Almader-Douglas D, Mody K, et al. The role of maintenance
strategies in metastatic colorectal cancer: a systematic review and network meta-analysis of randomized
clinical trials. JAMA Oncol. 2020;6(3):e194489.

Linghu E. A new stage of surgical treatment: super minimally invasive surgery. Chin Med J (Engl).
2022;135(1):1-3.

Lee KM, Baek SJ, Kwak JM, Kim J, Kim SH. Bowel function and quality of life after minimally invasive
colectomy with D3 lymphadenectomy for right-sided colon adenocarcinoma. World J Gastroenterol.
2020;26(33):4972-82.

Whistance RN, Conroy T, Chie W, Costantini A, Sezer O, Koller M, et al. Clinical and psychometric
validation of the EORTC QLQ-CR29 questionnaire module to assess health-related quality of life in patients
with colorectal cancer. Eur J Cancer. 2009;45(17):3017-26.

Sprangers MA, Te Velde A, Aaronson NK. The construction and testing of the EORTC colorectal cancer-
specific quality of life questionnaire module (QLQ-CR38). Eur J Cancer. 1999;35(2):238-47.

Dang H, de Vos Tot Nederveen Cappel WH, van der Zwaan SMS, van den Akker-van Marle ME, van
Westreenen HL, Backes Y, et al. Quality of life and fear of cancer recurrence in T1 colorectal cancer patients
treated with endoscopic or surgical tumor resection. Gastrointest Endosc. 2019;89(3):533-44.

Custers PA, van der Sande ME, Grotenhuis BA, Peters FP, van Kuijk SMJ, Beets GL, et al. Long-term
quality of life and functional outcome of patients with rectal cancer following a watch-and-wait approach.
JAMA Surg. 2023;158(5):e230146.

Guren MG, Eriksen MT, Wiig JN, Carlsen E, Nesbakken A, Sigurdsson HK, et al. Quality of life and
functional outcome following anterior or abdominoperineal resection for rectal cancer. Eur J Surg Oncol.
2005;31(7):735-42.

Koneru S, Builth-Snoad L, Rickard M, Keshava A, Chapuis PH, Ng KS. Major low anterior resection
syndrome has the equivalent health-related quality of life implications as having a permanent colostomy.
Tech Coloproctol. 2023;28(1):17.

Trenti L, Galvez A, Biondo S, Solis A, Vallribera-Valls F, Espin-Basany E, et al. Quality of life and anterior
resection syndrome after surgery for mid to low rectal cancer: a cross-sectional study. Eur J Surg Oncol.
2018;44(7):1031-9.

Bregendahl S, Emmertsen KJ, Lindegaard JC, Laurberg S. Urinary and sexual dysfunction in women after
resection with and without preoperative radiotherapy for rectal cancer: a population-based cross-sectional
study. Colorectal Dis. 2015;17(1):26-37.

Al Rashid F, Liberman AS, Charlebois P, Stein B, Feldman LS, Fiore JF Jr, et al. The impact of bowel
dysfunction on health-related quality of life after rectal cancer surgery: a systematic review. Tech
Coloproctol. 2022;26(7):515-27.

Hart TL, Charles ST, Gunaratne M, Baxter NN, Cotterchio M, Cohen Z, et al. Symptom severity and quality
of life among long-term colorectal cancer survivors compared with matched control subjects: a population-
based study. Dis Colon Rectum. 2018;61(3):355-63.

Keane C, O’Grady G, Bissett I, Woodfield J. Comparison of bowel dysfunction between colorectal cancer
survivors and a non-operative non-cancer control group. Colorectal Dis. 2020;22(7):806-13.

van Heinsbergen M, den Haan N, Maaskant-Braat AJ, Melenhorst J, Belgers EH, Leijtens JW, et al.
Functional bowel complaints and quality of life after surgery for colon cancer: Prevalence and predictive
factors. Colorectal Dis. 2020;22(2):136-45.

Buchli C, Martling A, Sjovall A. Low anterior resection syndrome after right- and left-sided resections for
colonic cancer. BJS Open. 2019;3(3):387-94.

Burghgraef TA, Geitenbeek RTJ, Broekman M, Hol JC, Hompes R, Consten ECJ. Permanent stoma rate and
long-term stoma complications in laparoscopic, robot-assisted, and transanal total mesorectal excisions: a
retrospective cohort study. Surg Endosc. 2024;38(1):105-15.

Liu L, Herrinton LJ, Hornbrook MC, Wendel CS, Grant M, Krouse RS. Early and late complications among
long-term colorectal cancer survivors with ostomy or anastomosis. Dis Colon Rectum. 2010;53(2):200-12.

17



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Cai et al., Long-Term Survival Outcomes of Colorectal Cancer Survivors: An In-Depth Exploration

Rooney MK, Pasli M, Chang GJ, Das P, Koay EJ, Koong AC, et al. Patient-reported sexual function, bladder
function, and quality of life for patients with low rectal cancers with or without a permanent ostomy. Cancers
(Basel). 2023;16(1):153.

Orsini RG, Thong MS, van de Poll-Franse LV, Slooter GD, Nieuwenhuijzen GA, Rutten HJ, et al. Quality
of life of older rectal cancer patients is not impaired by a permanent stoma. Eur J Surg Oncol.
2013;39(2):164-70.

Bruheim K, Guren MG, Skovlund E, Hjermstad MJ, Dahl O, Frykholm G, et al. Late side effects and quality
of life after radiotherapy for rectal cancer. Int J Radiat Oncol Biol Phys. 2010;76(4):1005-11.

Jansen L, Hoffmeister M, Chang-Claude J, Koch M, Brenner H, Arndt V. Age-specific administration of
chemotherapy and long-term quality of life in stage I and III colorectal cancer patients: a population-based
prospective cohort. Oncologist. 2011;16(12):1741-51.

Vardy JL, Dhillon HM, Pond GR, Rourke SB, Bekele T, Renton C, et al. Cognitive function in patients with
colorectal cancer who do and do not receive chemotherapy: a prospective, longitudinal, controlled study. J
Clin Oncol. 2015;33(34):4085-92.

Vardy JL, Pond GR, Cysique LA, Gates TM, Lagopoulos J, Renton C, et al. Lack of cognitive impairment
in long-term survivors of colorectal cancer. Support Care Cancer. 2022;30(7):6123-33.

Kim K, Kim CW, Shin A, Kang H, Jung SJ. Effect of chemotherapy and radiotherapy on cognitive
impairment in colorectal cancer: Evidence from Korean national health insurance database cohort. Epidemiol
Health. 2021;43:2021093.

Hwang SY, Kim K, Ha B, Lee D, Kim S, Ryu S, et al. Neurocognitive effects of chemotherapy for colorectal
cancer: A systematic review and a meta-analysis of 11 studies. Cancer Res Treat. 2021;53(4):1134-47.
Teng C, Blinman PL, Vardy JL. Patterns of patient-reported chemotherapy-induced peripheral neuropathy
in colorectal cancer survivors. J Natl Compr Canc Netw. 2022;20(12):1308-15.

Teng C, Cohen J, Egger S, Blinman PL, Vardy JL. Systematic review of long-term chemotherapy-induced
peripheral neuropathy (CIPN) following adjuvant oxaliplatin for colorectal cancer. Support Care Cancer.
2022;30(1):33-47.

Keefe DM, Elting LS, Nguyen HT, Grunberg SM, Aprile G, Bonaventura A, et al. Risk and outcomes of
chemotherapy-induced diarrhea (CID) among patients with colorectal cancer receiving multi-cycle
chemotherapy. Cancer Chemother Pharmacol. 2014;74(4):675-80.

Habr-Gama A, Perez RO, Nadalin W, Sabbaga J, Ribeiro U Jr, Silva e Sousa AH Jr. et al. Operative versus
nonoperative treatment for stage 0 distal rectal cancer following chemoradiation therapy: Long-term results.
Ann Surg. 2004;240(4):711-7.

van der Valk MJM, Hilling DE, Bastiaannet E, Meershoek-Klein Kranenbarg E, Beets GL, Figueiredo NL,
et al. Long-term outcomes of clinical complete responders after neoadjuvant treatment for rectal cancer in
the International Watch & Wait Database (IWWD): an international multicentre registry study. Lancet.
2018;391(10139):2537-45.

Den Oudsten BL, Traa MJ, Thong MS, Martijn H, De Hingh IH, Bosscha K, et al. Higher prevalence of
sexual dysfunction in colon and rectal cancer survivors compared with the normative population: a
population-based study. Eur J Cancer. 2012;48(17):3161-70.

Sporn NJ, Smith KB, Pirl WF, Lennes IT, Hyland KA, Park ER. Sexual health communication between
cancer survivors and providers: How frequently does it occur and which providers are preferred?
Psychooncology. 2015;24(9):1167-73.

Averyt JC, Nishimoto PW. Addressing sexual dysfunction in colorectal cancer survivorship care. J
Gastrointest Oncol. 2014;5(5):388-94.

Canty J, Stabile C, Milli L, Seidel B, Goldfrank D, Carter J. Sexual function in women with colorectal/Anal
cancer. Sex Med Rev. 2019;7(2):202-22.

Simard S, Thewes B, Humphris G, Dixon M, Hayden C, Mireskandari S, et al. Fear of cancer recurrence in
adult cancer survivors: a systematic review of quantitative studies. J Cancer Surviv. 2013;7(3):300-22.
Dunn J, Ng SK, Holland J, Aitken J, Youl P, Baade PD, et al. Trajectories of psychological distress after
colorectal cancer. Psychooncology. 2013;22(8):1759-65.

Chambers SK, Meng X, Youl P, Aitken J, Dunn J, Baade P. A five-year prospective study of quality of life
after colorectal cancer. Qual Life Res. 2012;21(9):1551-64.

18



43.

44,

45.

46.

47.

48.

49.

50.

51.

Cai et al., Long-Term Survival Outcomes of Colorectal Cancer Survivors: An In-Depth Exploration

Occhipinti S, Chambers SK, Lepore S, Aitken J, Dunn J. A longitudinal study of post-traumatic growth and
psychological distress in colorectal cancer survivors. PLoS One. 2015;10(9):e0139119.

Zutshi M, Hull T, Shedda S, Lavery I, Hammel J. Gender differences in mortality, quality of life and function
after restorative procedures for rectal cancer. Colorectal Dis. 2013;15(1):66-73.

Krouse RS, Herrinton LJ, Grant M, Wendel CS, Green SB, Mohler MJ, et al. Health-related quality of life
among long-term rectal cancer survivors with an ostomy: manifestations by sex. J Clin Oncol.
2009;27(28):4664-70.

Bulkley J, McMullen CK, Hornbrook MC, Grant M, Altschuler A, Wendel CS, et al. Spiritual well-being in
long-term colorectal cancer survivors with ostomies. Psychooncology. 2013;22(11):2513-21.

Sharp L, O’Leary E, O’Ceilleachair A, Skally M, Hanly P. Financial impact of colorectal cancer and its
consequences: associations between cancer-related financial stress and strain and health-related quality of
life. Dis Colon Rectum. 2018;61(1):27-35.

Hanly P, Maguire R, Ceilleachair AO, Sharp L. Financial hardship associated with colorectal cancer
survivorship: the role of asset depletion and debt accumulation. Psychooncology. 2018;27(9):2165-71.
Azzani M, Azhar ZI, Ruzlin ANM, Wee CX, Samsudin EZ, Al-Harazi SM, et al. Subjective and objective
financial toxicity among colorectal cancer patients: a systematic review. BMC Cancer. 2024;24(1):40.

Mo M, Jia P, Zhu K, Huang W, Han L, Liu C, et al. Financial toxicity following surgical treatment for
colorectal cancer: a cross-sectional study. Support Care Cancer. 2023;31(2):110.

Ramsey SD, Bansal A, Fedorenko CR, Blough DK, Overstreet KA, Shankaran V, et al. Financial insolvency
as a risk factor for early mortality among patients with cancer. J Clin Oncol. 2016;34(9):980-6.

19



